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Jeerawan Promma 2011: Response to Type and Rate of Soil Amendments by Cassava Grown on
Yasothon Soil. Master of Science (Soil Science), Major Field: Soil Science, Department of Soil

Science. Thesis Advisor: Assistant Professor Somchai Anusontrpornperm, Ph.D. 107 pages.

Two years experiment was conducted in farmer field at Ban Kud Muang, Takhian sub district, Dan Khun
Thot district, Nakhon Ratchasima province from April 2009 to May 2011 to investigate the response to type and rate
of soil conditioners by cassava grown on Yasothon soil (Typic Paleustult). Randomized Complete Block design was
employed with four replications. There were 13 treatments comprising no soil amendment, applications of chicken
manure at the rates of 1,000, 2,000 and 3,000 kg rai-l, gypsum, grinded limestone, and dolomite lime, each soil
amendment applied at the rates of 100, 200 and 300 kg rai . All soil amendments were applied before planting in the
first and second year of the study. All treatments received equally split application of complete fertilizer (15-15-15) at
the rate of 100 kg rai’ applied at one- and three-month after planting. Young mature leaves (the fifth fully expanded
leaf from the tip) were sampled at four month of age for the analysis of nutrients concentration. Soil samples were
collected at one month before harvesting for examining the effect of soil amendments on the change of soil properties.
Cassava was harvested at ten months old. Above ground biomass, fresh tuber weight, number of tuber per plant, and

starch percentage were recorded.

Results revealed that application of soil amendments facilitated the increase of cassava fresh tuber yield,
number of tuber per plant and starch percentage. The impact was more obvious in the second year of the experiment
when the use of all soil conditioners statistically highly significantly increased the yield. Application of gypsum at the
rate of 100 kg rai’ gave the highest fresh tuber yield of 4.29 tonne rai’ while the addition at higher rates (200 and 300
kg rai-l) showed indifferent yield compared to the yield obtained from the control treatment without using soil
amendment. Moreover, the yield tended to decrease with increasing rates of gypsum applied. Use of grinded
limestone and dolomite lime at the rate of 300 kg rai " also gave the high fresh tuber yield of 4.28 and 4.11 tonne rai
respectively. However, addition of both soil conditioners at the lower rates (100 and 200 kg rai ) still tended to
increase fresh tuber yield with the range obtained between 3.27-4.00 tonne rai'. Addition of chicken manure induced
cassava to significantly produce more of above ground biomass than did other soil conditioners. The use of grinded
limestone and dolomite lime helped raise soil pH and reduced bulk density but these changed soil properties had no
relationship with fresh tuber and starch yields. Soil amendments had no effect on nutrients concentration in cassava
leaf. The application of soil conditioner for cassava grown on Yasothon soil should be carried out for at least two
consecutive years, considering the yield retrieved from this experiment. Type of soil conditioner should be considered

based on the cost per unit and workability in the field

Student’s signature Thesis Advisor’s signature
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e a= ﬂ’lu’)uﬁuﬂﬁ’m’lﬁﬂlﬂﬂlﬂﬂ?ﬂiﬁﬂﬁﬁhlﬂsluwucmﬂllmﬂﬁ
Aa

o 9 3 dy Ad A Y
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8. MINATIZHAU
a J wvAa ara 4
8.1 MInazHauianaland

1) m‘iﬂizmﬂmmmmmgmﬂﬁu (Soil particle size distribution) Tag3suanae
. . ana 4 ), .
AZINTI (sieving method) TuvIAaMIANI18ias 1ae7501laa (pipette method) (Kilmer and
Alexander, 1949; Day, 1965) leuumaumﬂ‘ﬂﬁwuﬂmazﬂumﬂﬁumﬁm wan laanng
a J o dy a . = = v 3 dy a
AATIZHHINLINLNTENUBUUBAY (soil textural class) laemsidTeumeunuFutoa
4 [ a
MUNUNVYDINTENTIUABATANTIONINT (USDA textural class) (Soil Survey Division Staff,
1993)
1 a . adq Y <3 o 1 A A 1
2) AMNHUIUUITINYBIAY (Bulk density) 1835 1¥nszUoninualI0eeaui 1

Mg laseaia (core method) (Blake and Hartge, 1986)
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Y o
3) a0 1iveIANNDNAT (Saturated hydraulic conductivity) Taal¥naaauay

Wkuls (variable head method) (Klute, 1965)
8.2 myaTzHananual

1) #iesau (Soil pH) TaglHnTesdeiafitesdu (pH meter) Inal¥onsiaiuau

Y
A0 LazAUARE1SaZa18 1M KC11NY 1:1 (National Soil Survey Center, 1996)

2) USamsuoudunss (Organic carbon) Tag7s Walkley and Black tritration
(Walkley and Black, 1934; Walkley, 1935; Nelson and Sommers, 1996) anui U r1uam

Ysmmdunieingludu (organic matter) Tagldgasaail
Organic matter (%) = %Organic carbon x 1.724 2)
3) UsualuTasusw (Total nitrogen) Tae7s Kjeldahl method (Jackson, 1965)

4) Ysunamoaesaniluilss Toand (Available phosphorus) Tae73s Bray II (Bray

and Kurzt, 1945) uariallsualearesadiunies spectrophotometer

5) Ysua Tnunandeuniuilss Tond (Available potassium) IAgITMIATAAE
A d Y o |a = v A
#130¥a18 1M NH,0Ac Mtfluna1y (pH 7) (Pratt, 1987) ta1dadiuna Inumasouaieinio

atomic absorption spectrophotometer

6) anmmnsananald (Extractable acidity) 1a83% barium chloride-triethanolamine

7 pH 8.2 (Thomas, 1982)

A A o Y Y ~ A
7) Usmnanuasiunana’ld (Extractable bases) 152noUA8 LAaIFew LNl
~ ~ as v Y A I
Taaon tag Inunddoy Tagdsnsananleaisazais IM  NH,0Ac ilunala (pH  7)

(Thomas, 1982) uarialSunauuadensed atomic absorption spectrophotometer
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8) mmguamﬂﬁammﬁ%@au (Cation exchange capacity: CEC) Taomsve
¥ A g A ~
aza1euna lopoualea15aza1e 1M NH,0Ac tiluna1s (pH 7) wazunuiuoy lutien looou
¥ = 7 Y A g o ~
emsazane Tyfeunas lsan NN 10% luanniilunsa nauruen Tuiey lessu
udrdamisianuguanitasunna loeouuesdu (Chapman, 1965; Summer and Miller,

1996)
9) $euazAnUONAINLA (Base saturation percentage: %BS) A1UIUIAAIVE
1 4 [l
YSuanuasiuiada lanaua tazmannnsanana la (Thomas, 1982; National Soil Survey

Center, 1996) 9INgAT

Base saturation percentage = Extractable bases x 100 3)

Extractable bases + Extractable acidity

a d A
9. MIUANCHNY

o A 9 A a ~ I [
uﬂ‘qufma‘ume’qmwnuﬂszmm 60-65 DI ALFYT Wunadszunu 3IUIU

U

[ 4
degnaurteaiin valuiivh 1altazdea 1imiuth linsedludesfidms dseneudae

9
D Usnalulasnunvua Taemsdosdiodeaisaie H,SO,-Na,SO,-Se (digestion

mixture) 833015 v09 11 TnT19uA2181AT 04 Nitrogen distillate

2) USinaeaesaniua Taonsdesdio19ais H,SO,-Na,SO,-Se (digestion

. Y w a v 9 A
mixture) uarindsumveseanosanlonses spectrophotometer

k4
3) YsmalwunaFounavua Taon369em10819910 H,S0,-Na,SO,-Se (digestion

mixture) uarialsuavess MTWLW]?{ I FOUAIYIATOI Atomic Absorption Spectrophotometer

a = a A <3 o = = '
4) Psmamaadey suniioy man dangd uuesmiia uaz nouas Taemsdoy
A19619M¥A28 HNO,-HCIO, (acid mixture) 1&23A1511A201A509 Atomic Absorption

Spectrophotometer
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Yo 9 09: = = 1 aa 9
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| Soil color Soil structure Consistency Root

| Dry, moist, wet

|
5 YR 4/6 1-2,f-m SAB SH, Fri, NS/NP 3,vf-f
2.5 YR 4/8 2,m-c SAB H, SF, SS/SP 2,vf-f
2.5 YR 4/6 2,f-m SAB SH, SF, SS/MP 1,vf-f

Root: 1 = few, 2 = common, 3 = many; vf = very fine, f = fine

i k4 H
MNA 1 anvazvesullainaasy uazﬂﬁﬁmmﬂuﬁmmuﬁuﬁmam

Soil structure: 1 = weak, 2 = moderate; f = fine, m = medium, ¢ = coarse, SAB = sub angular structure

Soil consistency: Dry: SH = slightly hard, H = hard; Moist: SF = Slightly friable, Fri = friable; Wet: NS =
non sticky, SS = slightly sticky, NP = non plastic, SP = slightly plastic, MP = moderately plastic
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Particle size distribution (g kg™
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Ksat (cm hr)
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Yy 9
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Extracatable bases (cmol_ kg'1)
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2.1 AUUY

a { [ a T A I [ (Y
AUVUNITZAVANVAN 18-20 (HUAWAT WU AWTunsada Nowmidy 5.1 5
Aa a @ [ 1T Aa [ ! & 4
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EFUA 1UaAeN laniy MUaI9Y (135199 3)

M319N 3 HAMITUATIEHANITAVDIAUVY (0-18/20 ¥3.) AL AUAI (18/20-60 F1.) ADUIN

NITNAND

Soil properties Topsoils Subsoils
pH 5.10 4.65
Organic matter (g kg ) 4.2 33
Total N (g kg ) 0.28 0.39
Available P (mg kg ) 3.60 491
Available K (mg kg ) 25.4 24.8
Extractable Ca (cmol, kg_l) 1.38 1.62
Extractable Mg (cmol_kg') 0.22 0.17
Extractable K (¢cmol, kg_l) 0.26 0.25
Extractable Na (cmol_kg ) 0.46 0.38
Sum bases (cmol, kg_l) 2.32 2.42

CEC (cmol_kg ) 3.6 43




35

2.2 AuaN

a 1 A [ =

AuanNIzAANNaNTEIe 21-60 wuALas Awunsaiaun (pH 4.6) 3
USnadunietag G.3 nsudenlansy) lulasiusaw 039 nudenlansu) TnuneFeud
ks Tomi 48 Hadnsudenlansy) wazdSmauaswiadsald @42 wuAluade
Alansw)  Gaegluszdudunn Susinaeadesaiiiulse Tomid 4o Hadnsude
ATansw) naganuquannlasunnaleseuegluszdud (4.3 wudTuadenTansw)

vaa 4 =2 o %

Y
AuandduiaauansnfInuauaveIsuauUY Tastlsuudunsainguay

v ] 5 Y 3 = 4

s IMsHaniesnNausuUY uaasldiiudoninaiiosninmsianisveunyaing 1y

g ~ 9 ll a 3
Wuwmm@ﬂmmglmu%uuu
o o a
2.3 ’igﬂﬂﬂ’)n@ﬂhﬁhﬂ”im"u@\‘lﬂu

mydssifiuanugauanysaivesRumurdNInasiveInINRARAY  (neY
ﬁh‘i]i]au, 2523; Land Classification Division and FAO Project Staff, 1973) Iﬂ&li%wami
Sinnzimaniivesdiu 18un YSuaduniesag Usmamlearlesaiiiiulse Tean! J5una
TwunenFeouiidudse Tow] manuquan/euunnlosou uazasnsdesazanududiua
WA AURTMSANYIAIIY (0-1820 wuAAT) 1AZAUET (182060 1wuAWAT) T
Usinadunieiag Usinarleavlesaiiiuyse Tond Usina TnunaGouiifudss Towd i
anuquanidsunanlesoy nazdasfesazanududuvdeglussaud1 (13190 4) naaa

9
%

Y I VA A 9 :/I == <o
1wmu’J1ﬂu‘Vl1%111m'i1/1ﬂa%NﬂimmzﬂummqﬂuﬁNmmm



36

M9 4 3TAUANNAVANYTBVOIAUDU (0-18/20 N.) HAZAUAN (18/20-60 H1.) ROUR

N1ITNADBDI
Depth (cm) oM Avail. P Avail. K CEC BS Total  Fertility
(gkg) (mgkg) (mgkg) (cmol kg') (%) score level
0-18/20 4.2 3.6 254 3.6 13.2 (1) 5 low
(1) (1 (1) (1)
18/20-60 33 4.9 24.8 4.3 24.3 (1) 5 low
(1) (1) (1) (1)
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CMI Chicken manure 1,000 kg rai ', CM2 Chicken manure 2,000 kg rai ', CM3 Chicken manure 3,000 kg rai
GS1 Gypsum 100 kg rai ', GS2 Gypsum 200 kg rai, GS3 Gypsum 300 kg rai
GL1 limestone 100 kg rai ', GL2 limestone 200 kg rai ', GL3 Grinded limestone 300 kg rai’

DL1 Dolomite lime 100 kg rai ', DL2 Dolomite lime 200 kg rai ', DL3 Dolomite lime 300 kg rai"

The different letter in graph are significantly different at P< 0.05
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CMI1 Chicken manure 1,000 kg rai’, CM2 Chicken manure 2,000 kg rai ', CM3 Chicken manure 3,000 kg rai’
GS1 Gypsum 100 kg rai ', GS2 Gypsum 200 kg rai", GS3 Gypsum 300 kg rai
GLI limestone 100 kg rai ', GL2 limestone 200 kg rai ", GL3 Grinded limestone 300 kg rai”

DL1 Dolomite lime 100 kg rai ', DL2 Dolomite lime 200 kg rai', DL3 Dolomite lime 300 kg rai

The different letter in graph are significantly different at P< 0.05
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CMI1 Chicken manure 1,000 kg rai ', CM2 Chicken manure 2,000 kg rai”, CM3 Chicken manure 3,000 kg rai
GS1 Gypsum 100 kg rai ', GS2 Gypsum 200 kg rai, GS3 Gypsum 300 kg rai
GLI limestone 100 kg rai ', GL2 limestone 200 kg rai", GL3 Grinded limestone 300 kg rai”"

DL1 Dolomite lime 100 kg rai”, DL2 Dolomite lime 200 kg rai ', DL3 Dolomite lime 300 kg rai’
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CMI Chicken manure 1,000 kg rai ', CM2 Chicken manure 2,000 kg rai ', CM3 Chicken manure 3,000 kg rai
GS1 Gypsum 100 kg rai”, GS2 Gypsum 200 kg rai ', GS3 Gypsum 300 kg rai
GL1 limestone 100 kg rai, GL2 limestone 200 kg rai ', GL3 Grinded limestone 300 kg rai"

DL1 Dolomite lime 100 kg rai", DL2 Dolomite lime 200 kg rai ', DL3 Dolomite lime 300 kg rai
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CMI Chicken manure 1,000 kg rai ', CM2 Chicken manure 2,000 kg rai ', CM3 Chicken manure 3,000 kg rai
GS1 Gypsum 100 kg rai ', GS2 Gypsum 200 kg rai ', GS3 Gypsum 300 kg rai
GL1 limestone 100 kg rai ', GL2 limestone 200 kg rai ', GL3 Grinded limestone 300 kg rai’

DL1 Dolomite lime 100 kg rai ', DL2 Dolomite lime 200 kg rai ', DL3 Dolomite lime 300 kg rai"
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CMI Chicken manure 1,000 kg rai ', CM2 Chicken manure 2,000 kg rai ', CM3 Chicken manure 3,000 kg rai
GS1 Gypsum 100 kg rai ', GS2 Gypsum 200 kg rai, GS3 Gypsum 300 kg rai
GL1 limestone 100 kg rai ', GL2 limestone 200 kg rai ', GL3 Grinded limestone 300 kg rai”

DL1 Dolomite lime 100 kg rai ", DL2 Dolomite lime 200 kg rai ', DL3 Dolomite lime 300 kg rai"
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CMI Chicken manure 1,000 kg rai ', CM2 Chicken manure 2,000 kg rai ', CM3 Chicken manure 3,000 kg rai
GS1 Gypsum 100 kg rai”, GS2 Gypsum 200 kg rai ', GS3 Gypsum 300 kg rai’
GL1 limestone 100 kg rai', GL2 limestone 200 kg rai ', GL3 Grinded limestone 300 kg rai”

DL1 Dolomite lime 100 kg rai ', DL2 Dolomite lime 200 kg rai ', DL3 Dolomite lime 300 kg rai
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CM1 Chicken manure 1,000 kg rai, CM2 Chicken manure 2,000 kg rai ', CM3 Chicken manure 3,000 kg rai’
GS1 Gypsum 100 kg rai ', GS2 Gypsum 200 kg rai ', GS3 Gypsum 300 kg rai
GL1 limestone 100 kg rai ', GL2 limestone 200 kg rai ', GL3 Grinded limestone 300 kg rai’

DL1 Dolomite lime 100 kg rai ', DL2 Dolomite lime 200 kg rai ', DL3 Dolomite lime 300 kg rai"
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CMI Chicken manure 1,000 kg rai ', CM2 Chicken manure 2,000 kg rai ', CM3 Chicken manure 3,000 kg rai
GS1 Gypsum 100 kg rai", GS2 Gypsum 200 kg rai ', GS3 Gypsum 300 kg rai
GL1 limestone 100 kg rai', GL2 limestone 200 kg rai ', GL3 Grinded limestone 300 kg rai”

DL1 Dolomite lime 100 kg rai ', DL2 Dolomite lime 200 kg rai ', DL3 Dolomite lime 300 kg rai
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Ca concentration in leaf
(gkg™)

0.0
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Ca concentration in leaf
(gkg™)
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Ca concentration in leaf
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NS Control
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RE Ol Ol Ol & 3A1 GFR2 (7R3

(M (V)

— 0.0 -

MR GT.1 GT.2 GT.3 MR IpIn 1.2 T3

G) ¥)

' | |1 2552

M 12552

ME CW CWA2 O3 GRT GRZ (FR3 G101 GT.2 T3 ToT1 T2 T3

Q)

CM1 Chicken manure 1,000 kg rai, CM2 Chicken manure 2,000 kg rai ', CM3 Chicken manure 3,000 kg rai’

GS1 Gypsum 100 kg rai ', GS2 Gypsum 200 kg rai ', GS3 Gypsum 300 kg rai

GL1 limestone 100 kg rai ', GL2 limestone 200 kg rai ', GL3 Grinded limestone 300 kg rai’

DL1 Dolomite lime 100 kg rai ', DL2 Dolomite lime 200 kg rai ', DL3 Dolomite lime 300 kg rai"
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mwi 17 anududuvewaadonlulusiudilzvateig 4 o welini ldyalnunay (n)

gdu () Aufuua (0) Yulala'lud (1) wagsgnitnndsumsnanes (1)

Gy
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g 02 -
§ i 12552
2 01 - ; . =09
3 | ‘ |
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=
ME R OWAZ ORI GRT GRZ GRY G GT.2 GT.3 TT1 T2 Tt
Q)
NS Control

CMI1 Chicken manure 1,000 kg rai’, CM2 Chicken manure 2,000 kg rai ', CM3 Chicken manure 3,000 kg rai’
GS1 Gypsum 100 kg rai ', GS2 Gypsum 200 kg rai', GS3 Gypsum 300 kg rai
GLI limestone 100 kg rai ', GL2 limestone 200 kg rai", GL3 Grinded limestone 300 kg rai”

DL1 Dolomite lime 100 kg rai ', DL2 Dolomite lime 200 kg rai', DL3 Dolomite lime 300 kg rai



58

mwn 18 USinannududuvewwnii@eonluluiudnlzndsery 4 Wou elims ldyaln

Fe concentration in leaf

Fe concentration in leaf

NS Control

Fe concentration in leaf

unaw (n) Gudu (v) Augfuna (m) Yulalalud (1) vagsgniemadisunmsnanes
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= = =
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200
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100
0
TTE (FE1 g2 (g
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200 —
150 —
100 —
500 4
0 v
& IPIA T2 T3
(©)

GT.2 GT3 DT e ToTA

CMI Chicken manure 1,000 kg rai ', CM2 Chicken manure 2,000 kg rai ', CM3 Chicken manure 3,000 kg rai

GS1 Gypsum 100 kg rai ', GS2 Gypsum 200 kg rai', GS3 Gypsum 300 kg rai

GL1 limestone 100 kg rai ', GL2 limestone 200 kg rai ', GL3 Grinded limestone 300 kg rai’

DL1 Dolomite lime 100 kg rai ', DL2 Dolomite lime 200 kg rai ', DL3 Dolomite lime 300 kg rai"
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M 19 uaasdSuaanududuveunanluluiudnlendsdlzndseny 4 o Weiinis
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s: e
[}
Q
g 5
S :
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MR O O OWAY GRRT GRZ GRRY GT GT.2 GT3 TN T2 ToTA

Q)
NS Control
CMI Chicken manure 1,000 kg rai ', CM2 Chicken manure 2,000 kg rai ', CM3 Chicken manure 3,000 kg rai
GS1 Gypsum 100 kg rai", GS2 Gypsum 200 kg rai ', GS3 Gypsum 300 kg rai
GL1 limestone 100 kg rai ', GL2 limestone 200 kg rai ', GL3 Grinded limestone 300 kg rai"

DL1 Dolomite lime 100 kg rai ', DL2 Dolomite lime 200 kg rai', DL3 Dolomite lime 300 kg rai’
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2 20 naaalsnannududuvesdandlulodudulzvaeiy 4 Wou iiefinsldya’ln

unaw (n) GFu (V) Hufuua (@) Yulalalud (9) uazszninmndifumnaaes

()
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MEOCWAT CWAZ ORI GRT GR2 GRY GT T2 GT.3 ToT.1 ToT? Tt

Q)
NS Control
CMI Chicken manure 1,000 kg rai ', CM2 Chicken manure 2,000 kg rai ', CM3 Chicken manure 3,000 kg rai
GS1 Gypsum 100 kg rai", GS2 Gypsum 200 kg rai ', GS3 Gypsum 300 kg rai
GL1 limestone 100 kg rai ', GL2 limestone 200 kg rai ', GL3 Grinded limestone 300 kg rai"

DL1 Dolomite lime 100 kg rai ', DL2 Dolomite lime 200 kg rai', DL3 Dolomite lime 300 kg rai’
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mwi 21 uaaalsmaanududuveaneadlulugiudilzvdeiy 4 wou iielinsldya

Taunaw (n) GUdu (v) Auyuva () Yulalalud (1) uazszningndrfuns

NIBGRNG))

1.60
155
1.50

"8 145

='1.40

1.35

Bulk density

1.30
1.25

1.20

1.8
1.6
1.4
1.2
1.0
0.8
0.6
0.4
0.2
0.0

Bulk density
Mg m”

NS Control

CMI Chicken manure 1,000 kg rai ', CM2 Chicken manure 2,000 kg rai ', CM3 Chicken manure 3,000 kg rai

MECWT ChWA2 O3 GRT GRZ GRY GT.1 G2 GT.3 Tl T2 ToTA

Q)

ME - CWT ChWI2 O3 GRT GRZ GRI G711 GT.2 GT.3 T T2 TTa

(V)

GS1 Gypsum 100 kg rai”, GS2 Gypsum 200 kg rai ', GS3 Gypsum 300 kg rai

GL1 limestone 100 kg rai', GL2 limestone 200 kg rai ', GL3 Grinded limestone 300 kg rai”

DL1 Dolomite lime 100 kg rai ', DL2 Dolomite lime 200 kg rai ', DL3 Dolomite lime 300 kg rai

M 2552
L4 2553

M 2552
L] 2553

MNUN 22 ANUHUWUUTINVDIAUNTEAUANVAN0-20 (FUANAT (N) 20-40 FUANAT (V)

a %

v Bl
2) anniinivueIaunoua?
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Brady and Weil, 2008)
2) YSnadunIeing
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launmsldyalounauludas 3,000 ATaniuae’ls (cM3) ATUTmmegniy 6.5 niuso-
a [ 1 U 1 1 [ 1 =\ Y o Y 1a a S W a' dg’
alaniu uawu msldyalnunauludasiai g Juud Tl il nasunisiagiuiu

wnnnmsladaglivlgeauria ou o Tuilnaeamuniidsunadunieiagluauiinedly



63

Wee 3.7-6.5 niuaen lansu ¥amsldya’lnoasi 2,000 ATansuae 15 (cM2) Huur TduiInd

9 v
Ysmasunisinguidesd luduanudnainangegamiiny 6.5 nsuaen lansu (0w 25n)

25+
20
= 15 -
] =
7] =]
= 10 4 M 2552
| ] 2552
5
0o - L
MEOCWT ORI O GRT GR2 GRY GT GT.2 GTA DT T DTA
(n)
25 o
20 -
Ea 15+ I
5 = |
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M g
=~ 10 - M 2552
| ] 2553
5 4
0o L
MEOOWT OWZ ONIY GRT GRZOGRY GT GTE TS T T 1A
(V)
NS Control

CMI Chicken manure 1,000 kg rai ', CM2 Chicken manure 2,000 kg rai ', CM3 Chicken manure 3,000 kg rai
GS1 Gypsum 100 kg rai”, GS2 Gypsum 200 kg rai ', GS3 Gypsum 300 kg rai
GL1 limestone 100 kg rai ', GL2 limestone 200 kg rai ', GL3 Grinded limestone 300 kg rai"

DL1 Dolomite lime 100 kg rai ', DL2 Dolomite lime 200 kg rai ', DL3 Dolomite lime 300 kg rai

v
% %

v Y ] ]
MW 23 NI UNINAIAIIIINTZAUANUAN 0-20 FUALAT (M) 20-40

EEUALNAT (V)
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H 2552

GRI GT GTY GT3 Tl T2 DTA

(V)

CMI Chicken manure 1,000 kg rai ', CM2 Chicken manure 2,000 kg rai ', CM3 Chicken manure 3,000 kg rai

GS1 Gypsum 100 kg rai ', GS2 Gypsum 200 kg rai", GS3 Gypsum 300 kg rai

GL1 limestone 100 kg rai', GL2 limestone 200 kg rai ', GL3 Grinded limestone 300 kg rai

DL1 Dolomite lime 100 kg rai ', DL2 Dolomite lime 200 kg rai', DL3 Dolomite lime 300 kg rai



A [ =2

MNA 24 UFAINNOY VBIAUNTLALAINAN 0-20 IFUANAT (D) 20-40 IFUANAT (V)
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(v)
NS Control
CMI Chicken manure 1,000 kg rai ', CM2 Chicken manure 2,000 kg rai ', CM3 Chicken manure 3,000 kg rai
GS1 Gypsum 100 kg rai”, GS2 Gypsum 200 kg rai ', GS3 Gypsum 300 kg rai’
GL1 limestone 100 kg rai ', GL2 limestone 200 kg rai ', GL3 Grinded limestone 300 kg rai’

DL1 Dolomite lime 100 kg rai ', DL2 Dolomite lime 200 kg rai ', DL3 Dolomite lime 300 kg rai"

t:‘ a a S W a Ad' (% =2 a a
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3) d5ua luTasausy
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(V)
NS Control
CMI Chicken manure 1,000 kg rai ', CM2 Chicken manure 2,000 kg rai ', CM3 Chicken manure 3,000 kg rai
GS1 Gypsum 100 kg rai", GS2 Gypsum 200 kg rai ', GS3 Gypsum 300 kg rai
GL1 limestone 100 kg rai ', GL2 limestone 200 kg rai ', GL3 Grinded limestone 300 kg rai"

DL1 Dolomite lime 100 kg rai ', DL2 Dolomite lime 200 kg rai ', DL3 Dolomite lime 300 kg rai

d' a a A [ = Aa a
HNNN 26 ﬂsum"luTmmuimiuﬂumzﬂummaﬂ 0-20 ruauas (N) 20-40 FUNNNT (V)
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NS Control

CMI1 Chicken manure 1,000 kg rai, CM2 Chicken manure 2,000 kg rai ', CM3 Chicken manure 3,000 kg rai’
GS1 Gypsum 100 kg rai ', GS2 Gypsum 200 kg rai ', GS3 Gypsum 300 kg rai
GLI limestone 100 kg rai ', GL2 limestone 200 kg rai ", GL3 Grinded limestone 300 kg rai”

DL1 Dolomite lime 100 kg rai ', DL2 Dolomite lime 200 kg rai ', DL3 Dolomite lime 300 kg rai"
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L] 2553
M 2552
L] 2553
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1 9
Teoouloglumsazarvau Fadrwnomsganiolaensszaisvedtil (Mengel and Kirby,

1987)
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CMI1 Chicken manure 1,000 kg rai, CM2 Chicken manure 2,000 kg rai ', CM3 Chicken manure 3,000 kg rai’
GS1 Gypsum 100 kg rai ', GS2 Gypsum 200 kg rai, GS3 Gypsum 300 kg rai
GL1 limestone 100 kg rai ', GL2 limestone 200 kg rai ", GL3 Grinded limestone 300 kg rai”
DL1 Dolomite lime 100 kg rai ', DL2 Dolomite lime 200 kg rai ', DL3 Dolomite lime 300 kg rai"
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1. Information on the site

Profile symbol
Classification
Date of examination

Described by

Location

Elevation

Map sheet number

Landform

1. Physiographic position
2. Surrounding land form

3. Slope on which profile site

Land use

Annual rainfall
Mean temperature
Climate

Others

I1. General information on the soil

Parent material
Drainage
Permeability
Runoff

Depth of ground water

: Coordination

:3% Aspect

82

Soil profile description

: Pedon 1
: Typic Paleustult
: April 10, 2009

: Irb Kheoruenromne, Somchai Anusontpornperm, Suphicha Thanachit,

Orapin Kliaklom, Sumritre Riyaphan, Pattra Prasertsombut, Ruchanee

Khumdet, Sirintra Trasarika

: Approximately 100 m East of Sikhiew-Dan Khunthod, Ban

Kudmuang, Tambon Takian, Amphoe Dan Khunthod,

Changwat Nakorn Ratchasima

: 245 m (MSL)

: 47793630, 1676161"

* Residual plain (Corrosion plain)

* Undulating

1300 Azi

: Cassava field

: Approximately 1,200 mm/X
: Approximately 27 ° C

: Tropical savanna

: Agricultural and settlement

: Residuum derived from weathered red sandstone
: Well-drained

: Moderate

: Moderate

: Deeper than 2 m at time of sampling



II1. Profile description

Horizon

Ap

Btl

Bt2

Bt3

Bt4

Bt5

Depth (cm)

0-20

20-41

41-69

69-95

95-120

120-142

&3

Description

Yellowish red (5YR 4/6); loamy sand; moderate weak fine and medium
subangular blocky structure; slightly hard dry, friable moist, non sticky and non
plastic; few very fine, common fine vesicular pores; many very fine and fine
roots; few variegated sands; very strongly acid (field pH 5.0); clear, smooth
boundary to Btl.

Red (2.5YR 4/8); sandy loam; moderately medium and coarse subangular
blocky structure; hard dry, slightly friable moist, non sticky and slightly plastic;
few clay bridges among sand grains; few very fine, fine vesicular pores;
common very fine and fine roots; few variegated sands; very strongly acid
(field pH 4.5); gradual, smooth boundary to Bt2.

Red (2.5YR 4/6); sandy loam; moderately fine and medium subangular blocky
structure; hard dry, slightly friable moist, slightly sticky and moderately plastic;
few faint clay coats on ped faces and clay bridges among sand grains; very few
very fine, common fine vesicular pores; common very fine and fine roots; few
variegated sands; very strongly acid (field pH 4.0); clear, smooth boundary to
Bt3.

Red (2.5YR 4/6); sandy clay loam; moderately fine and medium subangular
blocky structure; hard dry, slightly friable moist, slightly sticky and moderately
plastic; few faint clay coats on pore walls and few clay bridges among sand
grains; few very fine, common fine vesicular and few fine tubular pores; few
very fine and fine roots; few variegated sands; very strongly acid (field pH 4.0);
clear, smooth boundary to Bt4.

Red (2.5YR 4/6); sandy clay loam; moderately fine and medium subangular
blocky structure; slightly hard dry, slightly friable moist, slightly sticky and
moderately plastic; very few faint clay coats on pore walls and few clay bridges
among sand grains; common very fine and fine vesicular and very few fine
simple tubular pores; few very fine and fine roots; few variegated sands; very
strongly acid (field pH 4.0); gradual, smooth boundary to Bt5.

Red (2.5YR 4/6); sandy clay loam; moderately fine and medium subangular
blocky structure; slightly hard dry, slightly friable moist, slightly sticky and

moderately plastic; very few faint clay coats on pore walls and few clay bridges



Bt6

Bt7

142-171

171-200"

84

among sand grains; common very fine and fine vesicular and very few fine
simple tubular pores; very few very fine and fine roots; few variegated sands,
some patchy areas of strong clay balls and distinct clay coats; very strongly
acid (field pH 4.4); clear, smooth boundary to Bt6.

Red (2.5YR 4/6); sandy clay loam; moderately fine and medium subangular
blocky structure; slightly hard dry, slightly friable moist, slightly sticky and
moderately plastic; very few faint clay coats on pore walls and few clay bridges
among sand grains; common very fine and fine vesicular and very few fine
simple tubular pores; practically no roots; few variegated sands, some patchy
areas of strong clay balls and distinct clay coats; very strongly acid (field pH
4.3); gradual, smooth boundary to Bt7.

Red (2.5YR 4/6); sandy clay loam; moderately fine and medium subangular
blocky structure; slightly hard dry, slightly friable moist, slightly sticky and
moderately plastic; very few faint clay coats on pore walls and few clay bridges
among sand grains; common very fine and fine vesicular and very few fine
simple tubular pores; practically no roots; few variegated sands; very strongly

acid (field pH 4.2).
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Chicken
Properties Gypsum Limestone dust manure Dolomite
pH 7.5 8.9 7.0 8.0
EC (dS/m) 2.76 0.07 1.5 0.52
OM (%) 1.34 0.10 406 0.79
CEC (cmol kg'l) nd nd 65.08 nd
Total N (gkg ) nd nd 46.9 nd
Total P (g kg ) 4.4 3.7 7.6 2.2
Total K (gkg ) nd 0.3 17.6 23
Total Ca (gkg ) 253 359 26.2 366.6
Total Mg (g kg ) 0.6 53.6 32 76.9
Total Na (g kg ) 0.1 2.5 11.4 3.2
Total S (g kg ) 398.5 0.9 nd 106.0
Total Fe (mg kg ) 0.2 0.41 250 0.84
Total Zn (mg kg ) 91 170 470 91
Total Cu (mgkg) 134 et 4.0 120
Total Mn (mg kgil) 155 222 470 58.6

HINYIHA nd = not determined
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Depth  Horizon Particle size distribution — Textural class Bulk Hydraulic

density  conductivity

sand silt clay

(cm) ( gkg' ) (Mgm®)  (cmhr')

0-20 Apl 736 113 150  Sandy loam 1.68 1.54

20-41 Btl 678 131 191  Sandy loam 1.80 0.24
41-69 Bt2 662 137 199  Sandy loam 1.70 0.34

69-95 Bt3 651 115 233 Sandy clay loam 1.57 1.54
95-120 Bt4 647 136 217  Sandy clay loam 1.57 2.26
120-142 Bt5 680 124 196  Sandy loam 1.60 2.37
142-171 Bt6 699 89 212 Sandy clay loam 1.61 1.54

171-200 Bt7 658 112 229  Sandy clay loam 1.61 1.19




v Y '
MINHUINN 3 Fuliamanlvesaudunununulainaasuiudlznds

Depth Horizon pH 1:1 OM  TowlN Available Extractable bases Sum  Extr. CEC BS
HO KCl P K Ca Mg K Na  bases acidity bysum NH,OAc

(cm) (~—-gkg =) (—-mgkg ) ( cmol, kg’ ) (%)
0-20 Ap 5.0 3.8 429  0.28 10.4 706 064 023 018 0.24 1.29 6.0 7.3 24 17.7
20-41 Btl 4.2 3.4 326  0.07 2.5 90.8 046 0.12 023 032 1.13 9.0 10.1 3.4 11.2
41-69 Bt2 4.0 3.3 257 021 2.5 21.1 050 013 0.05 0.15 0.84 7.0 7.8 3.3 10.7
69-95 Bt3 4.0 3.3 275  0.14 2.5 178 040 0.11 005 0.36 0.94 10.0 10.9 3.4 8.6
95-120 Bt4 4.0 3.2 257 021 2.5 16.7 040 009 004 0.13 0.65 9.0 9.6 3.1 6.8
120-142 Bt5 4.4 3.2 1.89  0.11 1.8 143 025 008 0.04 0.10 0.47 9.0 9.5 3.1 5.0
142-171 Bt6 4.3 3.2 1.54  0.14 1.4 155 042 008 004 0.11 0.66 9.0 9.6 3.0 6.9
1712000 Bt7 4.2 32 086  0.21 1.4 179 021 026 005 0.11 0.64 6.0 6.6 2.6 9.7

98
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v E4
MWD 4 wavesmslaiaqilsulisauaernandaiiudilznasaa hwtindlumile

au uazdesazmaazanuilaluiiiuanil 2552

Treatment Tuber Rhizome Stem Leafand branch Above ground biomass Starch
(e R G —— kg e R —— ) (tonne rai ) (%)
NS 2.20 316 588 244 0.83 21.9
CM1 2.46 300 613 180 0.79 21.6
CM2 1.95 329 649 905 1.55 22.4
CM3 2.69 368 687 700 1.39 23.2
GS1 2.76 405 780 439 1.22 19.6
GS2 1.85 373 824 378 1.20 21.6
GS3 1.52 355 598 265 0.86 23.2
GL1 1.88 374 610 293 0.90 20.6
GL2 1.74 328 720 170 0.89 23.0
GL3 1.67 321 519 152 0.67 22.6
DLI 2.13 326 669 344 1.02 22.7
DL2 1.93 355 643 196 0.84 20.7
DL3 2.67 300 601 175 0.78 22.1
F-test ns ns ns ns ns ns
CV (%) 12.2 28.4 354 56.8 76.4 8.5

KA ns: non significant
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MINHUING 5 waveans ladaqisulsaunediuiuar Srunuiiudlynas taydn

M3IeANEUIN1INaasdluil 2552

Treatment Stem Tuber Survival rate
(no.plant_l) (no. per plant (%)
NS 2,536 10.1 88.3
CM1 2,114 10.9 92.1
CM2 2,109 10.2 84.6
CM3 2,183 11.0 84.0
GS1 2,410 10.8 87.6
GS2 2,871 10.1 85.0
GS3 2,412 11.3 87.7
GL1 2,150 10.0 86.1
GL2 2,381 10.5 87.7
GL3 1,976 10.8 89.3
DL1 2,442 10.1 86.9
DL2 2,224 10.2 84.3
DL3 2.213 9.4 89.5
F-test ns ns ns
CV (%) 26.2 9.0 6.6

KA ns: non significant
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a Y v o =
aul LLa%iﬂﬂagﬂ"liﬁgﬁﬂllﬂﬂcl,UW’nJuﬁﬂﬂ 2553

Treatment Tuber Rhizome Stem Leaf and Above ground Starch
branch biomass

e TR R G — kg R —— ) (tonne rai’) (%)
NS 2.89" 575 1039 421° 1.30° 29.1
CM1 3.40™ 726 3098 955" 3.45° 28.0
CM2 4.07" 795 1796 1257 3.05" 31.1
CM3 3.32" 716 1856 1694 3.55" 28.8
GS1 429" 457 921 689" 1.61° 28.9
GS2 3.84" 854 953 439° 1.39° 27.4
GS3 2.81° 464 1222 468" 1.45° 28.7
GL1 3.95° 662 1245 433° 1.68" 29.4
GL2 327" 731 1253 731% 1.98" 30.6
GL3 428" 864 2667 555" 2.07" 30.6
DLI 3.86" 1114 1448 1060™ 237" 30.8
DL2 4.09" 1054 1187 691" 1.87" 29.0
DL3 4.11° 1286 1745 1086 2.39™ 29.9
F-test o ns ns & * ns
CV (%) 16.2 578  68.7 59.1 39.8 8.4

NN ns: non significant, * highly significant, ** very highly significant
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MINWUINA 7 HaveIns laTaquivlgsauaesiuiudr Siauiiiudnlevds nazdna

MsseaneveIn1snaasdluil 2553

Treatment Stem Tuber Survival rate
(no. per rai) (no. per plant) (%)
NS 4,936 16.1 95.1
CM1 4,032 14.7 93.1
CM2 4,745 16.2 100.0
CM3 4,733 16.0 98.6
GS1 5,254 16.0 97.9
GS2 5,127 13.1 89.6
GS3 4,795 13.8 96.4
GL1 4,261 16.1 96.4
GL2 5,359 17.8 95.1
GL3 4,028 14.2 95.1
DL1 5,162 16.1 95.8
DL2 4,838 15.8 95.8
DL3 4,417 14.3 97.7
F-test ns ns ns
CV (%) 20.1 15.0 4.2

KA ns: non significant
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MINNUINN 8 Waveam s ladaqisuillgsaudeanuduruyessigomisnesTulugu

flzrasvoimsnaaedd 2552

Treatment N P K Ca Mg Fe Zn Cu

( gkg' )« mg kg’ )

NS 71.6 3.5 9.3 0.7 0.3 129.84 11.96 7.0
CM1 72.7 3.5 13.1 0.9 0.4 136.06 13.05 7.2
CM2 88.1 34 13.5 0.8 0.4 146.59 12.49 6.3
CM3 78.7 3.5 13.2 0.8 0.3 145.93 12.26 7.7
GS1 76.0 2.8 9.2 0.9 0.4 115.75 12.51 8.0
GS2 74.7 3.1 10.7 0.8 0.4 141.09 13.06 6.7
GS3 77.6 2.9 10.3 0.9 0.4 138.60 13.39 7.3
GL1 81.6 3.6 9.2 0.8 0.4 131.17 12.06 6.5
GL2 74.7 32 9.5 0.8 0.4 141.89 12.27 7.6
GL3 79.4 3.5 10.4 0.9 0.4 138.42 13.42 7.2
DL1 78.1 2.9 10.0 0.9 0.4 124.26 11.66 6.0
DL2 79.1 3.1 10.3 0.9 0.4 136.61 12.64 7.7
DL3 79.7 3.9 12.4 0.9 0.4 134.39 12.66 5.8
F-test ns ns ns ns ns ns ns ns
CV(%) 12.4 15 16.5 12.4 11.8 10.8 10.4 23.1

KA ns: non significant
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M3NUINN 9 waveanislaiaqisulgeauaennududuvossigeimisnesluluiuy

flzrasvoinsnaaesd 2553

Treatment N P K Ca Mg Fe Zn Cu
( gkg' ) (smmmmemmmeee mg kg === )
NS 45.7 32 11.2 0.8 0.3 145.05 13.55 2.85
CM1 523 2.7 10.4 0.8 0.4 138.67 9.87 3.44
CM2 74.6 34 10.0 0.8 0.4 173.80 9.57 3.53
CM3 80.7 3.5 13.4 0.8 0.3 160.70 30.97 5.60
GS1 74.4 2.6 11.5 0.8 0.4 156.95 11.67 2.51
GS2 69.3 3.0 10.8 0.8 0.4 132.44 13.38 3.39
GS3 65.8 2.7 10.5 0.8 0.4 116.05 8.53 3.62
GL1 67.6 3.1 9.6 0.8 0.4 146.56 10.23 4.00
GL2 74.6 3.1 8.9 0.7 0.4 153.31 16.69 4.00
GL3 66.7 3.0 9.3 0.8 0.3 189.97 16.57 3.37
DL1 79.4 32 10.5 0.8 0.3 126.35 12.80 4.45
DL2 74.8 3.1 10.0 0.8 0.4 167.95 11.14 4.48
DL3 73.7 3.2 12.4 0.8 0.4 113.41 8.87 4.53
F-test ns ns ns ns ns ns ns ns
CV(%) 8.4 18.9 15.4 12.1 12.2 35.2 87.8 43.47

KA ns: non significant
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M319WUINd 10 wavesmsldiagusulgeauasanuruniusWUeaua 2 5AUANUED

(0-20 18 20-40 KHUAUAT)

Treatment Bulk density (Mgm")
0-20 cm 20-40 cm

2552 2553 2552 2553
NS 1.42 1.50 1.67 1.42
CM1 1.46 1.48 1.71 1.45
CM2 1.43 1.35 1.60 1.48
CM3 1.40 1.54 1.67 1.45
GS1 1.48 1.50 1.65 1.55
GS2 1.55 1.50 1.64 1.56
GS3 1.50 1.48 1.66 1.59
GL1 1.43 1.56 1.50 1.43
GL2 1.49 1.57 1.57 1.61
GL3 1.43 1.55 1.69 1.55
DL1 1.51 1.56 1.56 1.51
DL2 1.53 1.57 1.58 1.60
DL3 1.45 1.55 1.69 1.49
F-test ns ns ns ns
CV(%) 7.7 8.4 6.9 8.5

KA ns: non significant
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m319muIni 11 wavesldiaglivljeauasaniminiwesduunzondai 2 szauanuan

(0-20 1AL 20-40 IFUAIAT)

Treatment Hydraulic conductivity (cm hr )
0-20 cm 20-40 cm

2552 2553 2552 2553
NS 23.63 21.61 23.89 22.86
CM1 23.85 23.43 23.36 22.98
CM2 21.32 23.43 21.77 21.72
CM3 23.76 21.20 23.83 21.66
GS1 23.58 23.20 23.19 21.86
GS2 22.64 22.51 23.29 21.08
GS3 23.25 20.79 24.07 23.12
GLI1 23.05 22.51 23.95 22.05
GL2 23.71 20.79 24.07 21.06
GL3 23.09 23.29 22.86 21.91
DLI1 23.45 21.76 23.01 22.39
DL2 23.25 23.99 23.57 22.88
DL3 23.78 20.41 23.45 22.73

F-test ns ns ns ns

CV(%) 6.4 9.2 3.8 7.4

KA ns: non significant
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AT NNUINT 12 Nammmﬂma@ﬂmﬂqmumwLawum 2 3ZAUANAN (0-20 LAz 20-40

IHUAINAT)
Treatment pH
0-20 cm 20-40 cm

2552 2553 2552 2553

NS 5.0 52 5.0 4.8
CM1 53 5.0 5.0 5.1
CM2 54 5.5 5.0 54
CM3 54 5.7 52 53
GS1 5.0 5.1 4.8 5.0
GS2 52 52 4.8 5.1
GS3 5.1 5.1 5.1 5.0
GLI1 5.7 5.5 5.5 53
GL2 5.7 5.4 5.4 5.4
GL3 5.9 5.6 52 5.7
DL1 5.5 5.4 53 5.5
DL2 5.6 5.5 5.1 5.6
DL3 5.6 5.7 53 5.4
F-test ns ns ns ns
CV(%) 4.2 4.1 6.3 4.3

KA ns: non significant
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MIWUINN 13 Waveans ladagiliulsaudelsunasunisingn 2 seAuANan (0-20

LAY 20-40 KEUALLAT)

Treatment Organic matter (g kg_l)
0-20 cm 20-40 cm
2552 2553 2552 2553
NS 4.8 53 3.6 4.0
CM1 5.5 5.1 4.9 4.1
CM2 5.1 6.5 4.3 4.1
CM3 6.5 43 4.3 3.8
GS1 5.1 48 4.4 4.8
GS2 5.0 4.9 4.2 4.2
GS3 4.0 5.0 3.6 4.4
GLI1 4.4 5.4 4.0 4.1
GL2 4.9 4.6 4.0 4.5
GL3 V2 53 4.2 3.8
DL1 53 4.5 3.8 34
DL2 3.7 4.5 4.6 3.5
DL3 5.8 3.7 3.7 4.1
F-test ns 5.1 ns ns
CV(%) 31.6 14.2 20.9 12.7

KA ns: non significant
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mawuInil 14 wavesmsladiaalsulauaediunalulasnusiuii 2 szauauan

(0-20 1AE 20-40 LFUANAT)

Treatment Total nitrogen (g kg
0-20 cm 20-40 cm

2552 2553 2552 2553
NS 0.66 0.78 0.66 0.60
CM1 0.63 0.63 0.72 0.70
CM2 0.66 0.77 0.76 0.67
CM3 0.93 0.97 0.69 0.80
GS1 0.33 0.71 0.75 0.77
GS2 0.20 0.65 0.71 0.70
GS3 0.66 0.54 0.68 0.70
GL1 0.33 0.63 0.55 0.57
GL2 0.30 0.71 0.64 0.60
GL3 0.46 0.75 0.66 0.60
DL1 0.86 0.71 0.72 0.60
DL2 0.69 0.65 0.70 0.60
DL3 0.83 0.62 0.73 0.70

F-test ns ns ns ns
CV(%) 11.6 18.7 17.6 19.2

KA ns: non significant
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M31HIN 15 waveams ladagliviisauderinaveanesaiilulse Tonii 2 sedu

ANAN (0-20 1 20-40 mmﬁmm)

Treatment Auvailable phosphorus (mg kg-])
0-20 cm 20-40 cm

2552 2553 2552 2553

NS 1.10 1.18 1.80 1.31
CM1 1.34 2.85 2.10 1.91
CM2 2.64 1.99 4.23 1.51
CM3 2.05 1.82 3.32 1.35
GS1 2.54 4.11 4.93 3.15
GS2 2.24 1.83 2.48 1.66
GS3 1.29 3.18 1.41 1.90
GL1 3.52 2.37 1.75 1.84
GL2 1.17 4.19 2.84 2.33
GL3 1,71 3.25 2.29 3.68
DL1 1.72 4.26 2.34 1.47
DL2 1.25 2.42 2.19 2.20
DL3 1.70 4.73 2.79 1.38

F-test ns ns ns ns
CV(%) 48.5 14.2 41.9 41.9

KA ns: non significant
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M3l 16 wavesnmslaiaqliuilgsauderSina TnunaGouiiduilse Tonii 2

FLAUANAN (0-20 e 20-40 Lcﬁuﬁmm)

Treatment Auvailable potassium (mg kg%)
0-20 cm 20-40 cm

2552 2553 2552 2553
NS 17.42 28.05 16.18 28.05
CM1 14.64 24.38 17.52 24.38
CM2 15.03 29.15 17.55 29.15
CM3 13.78 29.21 30.17 29.21
GS1 14.28 27.73 17.34 27.73
GS2 14.44 19.38 33.43 19.38
GS3 20.30 23.71 13.26 23.71
GL1 21.07 29.30 35.70 29.30
GL2 11.78 22.25 15.20 22.25
GL3 12.81 35.39 22.78 35.39
DL1 21.52 29.50 19.33 29.50
DL2 12.78 17.60 13.47 17.60
DL3 14.41 26.62 18.56 26.62

F-test ns ns ns ns
CV(%) 41.48 35.66 62 35.6

KA ns: non significant
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Growth
Concentration range (%)
Stage
Nutrient
Critical Critical
(months)  Deficient ~Marginal Adequate  High Toxic
(deficiency) (toxicity)

N(gkg)  3-6 <47 47-51 51 51-58 >58 - -
P(gkg) 36 <30  3.03.6 3.6 3.650  >50 - -
K(gkg)  3-6 <10 10-13 13 13-20 >20 - -
Ca(gkg)  3-6 <65 6.5-7.5 75 7585  >85 - -
Mg(gkg)  3-6 33 - - 3.63.9 - - -
Femgke)  3-6 <100 100-120 120 120-140 140200 200  >200
Zn(mgkgl) 3-6 <25 25-30 30 30-60 60-120 120 >120
Culmgkg)  3-6 <5 5-6 6 6-10  10-15 15 >15
Mnimgke)  3-6 <45 45-50 50 50-120  120-150 150  >2%0




101

v Y
M39HUINT 18 MIUUINGUVOUTIOAU (191, 2548; Soil Survey Division Staff, 1993)

Aisenna'll

Y
AnHUITIOAU

Y Y
FUIHBAUAN 9 (texture classes)

AUNT Y

(sandy soils)

AUTIU

(loamy soils)

a =
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(clayey soils)

F
TN LT (coarse textured)

A a
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(moderately coarse-textured)

2
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(moderately fine-textured)
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(moderately fine-textured)
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(fine textured)
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GniNN‘t!'Jﬂﬁ 19 Lﬂm“VI?JW]iﬁn&114ﬂ’l5“]J5$L3JU?]’J13JQ@‘JJ@'3J“IA§‘EM%’EJ\‘I@U (NDIT1579A U,

2523)

OM Avail. P Avail. K CEC BS
Soil fertility rating . . . 4
(gkg) (mgkg ) (mgkg)  (cmol kg ) (%)
Low <15 <10 <60 <10 <35
(1 (D (D (D (1
Medium 15-35 10-20 60-90 10-20 35-75
2) (2 (2) 2 2
High >35 >20 >90 >20 >75
(3) (3) 3) (3) (3)

HUEHA Scoring is used for the assessment of fertility level (the score is presented in blanket
within the table) Total score = 7 or less, fertility level is low; Total score = is between

8-12, fertility level is moderate; Total score = 13 or more, fertility level is high
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MINWUINN 20 Vo nan1e q NlFlumsisaduseavantaneaildndvesau (WIRT9Y,

2529; O'Neal, 1952)

Soil properties Range Rating
Bulk density (Mgm ) <12 Very low
1.2-14 Low
1.4-1.6 Moderate
1.6-1.8 Moderately high
1.8-2.0 High
>2.0 Very high
Saturated hydraulic conductivity <0.125 Very slow
(cmh) 0.125-0.50 Slow
0.50-2.00 Moderately slow
2.00-6.25 Moderate
6.25-12.50 Moderately rapid
12.50-25.00 Rapid

>25.00 Very rapid
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AM31INUINA 21 Taidaaie q AlFlumsdsziiussduaniamaniiveady (8, 25420;
Land Classification Division and FAO Project Staff, 1973; Soil Survey

Division Staff, 1993)

Soil properties Range Rating
Soil pH (1:1 Soil: H,0) <35 Ultra acid
3.5-4.4 Extremely acid
4.5-5.0 Very strongly acid
5.1-5.5 Strongly acid
5.6-6.0 Moderately acid
6.1-6.5 Slightly acid
6.6-7.3 Neutral
7.4-7.8 Slightly alkaline
7.9-8.4 Moderately alkaline
8.5-9.0 Strongly alkaline
>9.0 Very strongly alkaline
Organic matter (g kgil) <5 Very low
5-10 Low
10-15 Moderately low
15-25 Moderate
25-35 Moderate high
35-45 High
> 45 Very high
Total nitrogen (g kg'l) <1.0 Very low
1.0-2.0 Low
2.0-5.0 Moderately
5.0-7.5 High

>17.5 Very high




MIINUINH 21 (AD)

105

Soil properties Range Rating
Available P by Bray I1 <3 Very low
(mgkg) 3-6 Low
6-10 Moderately low
10-15 Moderately
15-25 Moderate high
25-45 High
> 45 Very high
Available K by NH,OAc <30 Very low
(mgkg') 30-60 Low
60-90 Moderately
90-120 High
> 120 Very high
Extractable bases (cmol, kgq)
Ca <20 Very low
2-5 Low
5-10 Moderately
10-20 High
>20 Very high
Mg <0.3 Very low
0.3-1.0 Low
1.0-3.0 Moderately
3.0-8.0 High
>8.0 Very high
K <0.2 Very low
0.2-0.3 Low
0.3-0.6 Moderately
0.6-1.2 High
>1.2 Very high




MIINUINH 21 (AD)
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Soil properties Range Rating
Na <0.1 Very low
0.1-0.3 Low
0.3-0.7 Moderately
0.7-2.0 High
>2.0 Very high
Sum bases <2.6 Very low
2.6-6.6 Low
6.6-14.3 Moderately
14.3-31.2 High
>31.2 Very high
CEC by NH,0AC <3 Very low
(cmol_kg) 3-5 Low
5-10 Moderately low
10-15 Moderately
15-20 Moderately high
20-30 High
>30 Very high
%Base saturation <35 Low
35-75 Moderately
>75 High
Extractable acidity <1 Very low
(cmol, kg') 1-2 Low
2-5 Moderate
5-10 Moderately high
10-20 High
>20-30 Very high
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