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Pimprapa Sinkumkoon 2014: Effect of Green Manure Crop and N-fertilizer Management for Cassava-
Sweet Corn Sequential Cropping in Warin Soil. Master of Science (Soil Science), Major Field: Soil
Science, Department of Soil Science. Thesis Advisor: Assistant Professor Suphicha Thanachit, Ph.D.

127 pages.

Cassava, Huay Bong 80 variety, and sweet corn, Hybrix 39 variety were grown, sequentially in Warin
soil at Ban Krissana, Sikhiu district, Nakhon Ratchasima province to study the effects of three green manures,
sun hemp, ruzi grass, and local weeds mainly jungle rice (Echinochloa colana (L.) Link), crabgrass (Digitaria
biformis Willd), and coatbuttons (Tridox procumbens) and four rates of nitrogen fertilizer (0, 0.5, 1.0 and 1.5
times of the rate recommended by Department of Agriculture on cassava and sweet corn. The green manures
were incorporated into the soil at the age of 50 days and left for two weeks before growing cassava. After
harvesting cassava at 10 months of age, plant residue correcting of branches, leaf and stem base was incorporated
into the soil and left for three weeks before planting sweet corn, which was harvested at day 80 after planting
date. Fertilization was equally split into two times. In all treatments, phosphorus and potassium fertilizers were

applied at the rate of 15 kg/rai for cassava and 7.5 kg for sweet corn.

Ruzi grass biomass before being incorporated was 2.96 t/rai, which was higher than that of sun hemp
(1.98 t/rai) and local weeds (2.25 t/rai). Sun hemp decomposed slightly slower than did ruzi grass. Both plants
decomposed slowly at the early stage until week 7" that sun hemp started to decompose more rapidly whereas
ruzi grass took nine weeks to have the same decomposition rate. Both plants released higher ammonium
nitrogen than nitrate nitrogen with the ranges of 4.32-7.27 and 2.17-4.35 mg/kg, respectively. The incorporation
of local weeds resulted in the soil containing the highest ammonium nitrogen (3.78 mg/kg) in the soil but with
the lowest nitrate nitrogen (0.28 mg/kg) while other green manures gave indifferent amount of both available
forms of nitrogen with the content ranging between 6.63-8.62 mg/kg. The incorporation of green manures
statistically differently increased yields of cassava and sweet corn grown sequentially. Use of sun hemp gave the
highest cassava yield of 4.01 t/rai, which coincided with the greatest amounts of nitrogen in fresh tuber and stem
base at 1.71 and 2.07%, respectively. This subsequently resulted in giving the highest peeled sweet corn yield
(701 kg/rai). Ruzi grass incorporation adversely gave the lowest yield of cassava and sweet corn. Rates of
nitrogen fertilizer had no impact on yield of both plants but the addition at the rate of 1.5 time of the
recommended rate tended to give the highest yield of cassava, including the uptake of nitrogen in tuber, stem and
stem base. The higher rate of nitrogen application together with the incorporation of green manure tended to
increase yield of cassava but the use of sun hemp with recommended rate of nitrogen significantly gave the
highest amount of fresh tuber yield (4.35 t/rai). In the case of sweet corn, the use of nitrogen at low rate with the
incorporations of local weeds and ruzi grass tended to increase plant yield rather than the use of nitrogen

fertilizer alone with the exception of sun hemp incorporation.

Student’s signature Thesis Advisor’s signature
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ﬁmﬁﬂuﬁ%ﬂﬂﬁﬂiﬂﬂa“ﬁ Litterbag technique approach (ﬁ?ijm, 2552; Bocock and
Gilbert, 1957; Crossley and Hoglund, 1962) lulsaSeunaass 1flunar 11 a1 quaw
FUINTAMUA $1UIU 9 ASq (15u1,2, 3,45, 7,9, vaz 11 dlanindsnnlddindiaiia)
TAgIUHUNITNAA DY Completely Randomized Design (CRD) 311U 4 °§1 Uszneudiy 3
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24 ﬂﬁﬁllﬁﬂfﬂflﬁﬂiﬂ&ﬁ% Litterbag technique approach (ﬁdﬁl’qm 2552; Bocock and

Gilbert, 1957; Crossley and Hoglund, 1962) TuTsu5eunaaes

v v Y
MMsridregaundseaesiisadlunszaradiuiu 200 a5y USuanuru
Aa 4 2’ o'/ I~ Y 4 z 1
aulilasesar 60 vesnnugaNUFUaUWAehnawiunal 2 dla vniulanyiloaa
o w [ ~ [ Y] a ‘;y Y Y A A 9 = A A
amumsunaanilagdnsinlamidunanantinminurarinian launmsanyin 1 (emea
@ a Aa o 9 A Y] a Aa o o [ A a YR
W1in 353 Hadnsu vighg®vin 511 daaniu) hinsldas ) lunszasiivssyauldandseum
Y 1 Y
10 uANAs SNBIANNFUAUNS0oaz 60 YBIAUIANUFUAUINAADATZEZIIAINTLIY 1Y

v Y Y 1 [l Y
msvaiviin wuihnau meolsuihminldasszduau

HOATUTZIZNAMIUVUAMNWUAN 15U 1,2, 3,4, 5, 7,9 uaz 11 a1y naean

Tddipe199y 1111530 UM 9819 U 1 UNTLANAWAZUNTIVINA 2 HaAUAT oL NANFINNY
) g @ @ [} a < (a 3

floaa in1svaihmiinudedred iy luazunss nazdmszvlialulasnuiavua
[ g aazl 4 qul 1 @ [ a

WoaoSananua TnunaFeunanua AU UNINNA tay C:N ratio aiud9819au1in 1)

AnsreiiSinaluTasnuiduiss TeniluglveawenTudow (NH,) uaz lumsa (NO,)

3 MaPUAIeeIAY

b

= a Y A d‘zﬂ . . 4
3.1 MIADHIAUAIUNUUDINUNANY (site characterization)

RINsYanquUuIAaaUIUIANA1g 1.5 1Nas 812 2 11A35 an 2 1was luuilas
o 1 v Aa < Y] a a % ] 3 a
naaed Mmsanuasniaaau lnaunsaveurudugIuInovesau ldsanu uisFuauay
A A
FURUNAAY (genetic horizon) asvEevautaauluLAazFY KA 1usTnenTdaauLas
o g ~ o <3 [ 1 a a, a .
annadouni lvesiui uagtimsnua1e619aUAINITIIATTIU (1B, 2548; Soil Survey
o a 4 va A I Y] a o o a
Division Staff, 1993) 1w anszdautiaiie lmiudeyadmmudu nagiimsduunaulila
A a Y] T A 1 . Y I @ a dy ~
FoauTUIZAUNGUALTDY (Subgroup) (Soil Survey Staff, 2006) taz 14 udnuyesan lunun

A Y ' 9
naaoaie l¥lunmsnieneatoya
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INUAIDEAUIVY composite sample N 2 TEAUANVAN IAUA AUVUFITANUHUN
a a 1 g 1 9}031} = [ = a
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0 s o 1 a . ! Y a l
VI”IﬂTﬂﬂ‘U@]'J@fﬂ\iﬂuﬁQﬂiﬂﬂ?ﬂﬁigﬂﬂﬂ'ﬂﬂﬁﬂ 0-30 LEUALUAT Glunﬂllﬂﬁ\iﬂ@ﬂ
J I o 1 a o 09/' 1 1% [ J
Tagldanunudiedsau S1uau 2 a3 ldun vasns lanaviisileaa 15 Tu (Reuilgn

Hudlznds 1 0) vaznaems lanaududilzvdalszana 20 Ju (ReumsigndnnInaniu

1)
a da
4. MIUANTHAU
a 4 B2 ara J
41  myuanzrandaneiland

41.1 MINTTNPUYUIAYDIOYNIAAY (Soil particle size distribution) 1A8IT
1 a d o
Taule (pipette method) (Kilmer and Alexander, 1949; Day, 1965) Wan 1941nnNINAIIEHINN
Ay a 4 = = [ 3 Ay a 4
Lmﬂumﬂizmmlmmaﬂu (soil textural class) Tﬂﬂmirﬂiﬂumﬂﬂﬂu%uluaﬂummﬂmmmm

ﬂi%%iﬁﬁlﬂi&l@]iﬁﬁ%@?)m?m (USDA textural class) (Soil Survey Division Staff, 1993)

] a a 3 o 1 a
4.1.2 ANUNUMUUTIV (Bulk density) ¥DIAU Iﬂﬂ?%i%ﬂizﬂ@ﬂlﬂﬁﬁj?ﬁnﬂﬂu

1 o

aliviaeTaseaia (core method) (Blake and Hartge, 1986)

dy . . < dy a A =< :’
4.1.3 ANUIANNUTUTUIN (Field capacity, FC) Lﬂuﬂ’)'lh“lfu"ljf]\iﬂuﬂll‘iﬁ@\‘]u1

1033 nlanana (Klute, 1986)

v v
414  amminiauvuedud) (Saturated hydraulic conductivity) Tagldmaaau
Y

VMR ULS (variable head method) (Klute, 1965)
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42  mauanzdaulanaund

42.1 Hie¥au (Soil pH) Ialasldiasesiio Ianfiesan (pH meter) 1¥6n31871
v
AUABNT LazAUADEITaZa1e 1M KCl 10y 1:1 (Thomas, 1996; National Soil Survey Center,

1996)

422 5maluTasnusiy (Total nitrogen) Tae7% Kjeldahl method (Jackson,

1965)

a Y 4 [ Y 9 Y
423 UsunaluTasmundluilss Tend Tasanaaualeaisazals 2 M KCI 1é2
@ a ~ as o 9 j} Y k4
Fadsuamey Tufisunay lumsa Tagismsnauaielewr uaqr Inmsadlroeasazaroniasgiu

0.005 M HCI (Keeney, 1982)

424 USmnaleanosaniduysy Tew! (Available phosphorus) 10835 Bray II
(Bray and Kurtz, 1945) uadiatlsuaneanesalaedd ascorbic acid A181AT09 spectro-

photometer AaNueAaY 882 U TN (Watanabe and Olsen, 1965)

425 USma TwuneaFounilualszTom (Available potassium) Tagld 1M
A g Y o (a =~ Y A .
NH,0Ac Miuna1y (pH 7.0) (Pratt, 1965) tarialsuaInunaiseudionios  atomic

absorption spectrophotometer

426 Usauasiunadald (Extractable bases) 1Usznoudle uaaiFew
A A = ~ v v A d
uuntiFenTmdon uaz Inunadoy Tasatadlvaisazais 1M NH,0Ac Milunaie (pH 7.0)

(Peech, 1945) 1d32139UT1 AR 04 atomic absorption spectrophotometer
427 Usmamsveudunis (Organic carbon) 1a87F Walkley and Black titration
k4
(Walkley and Black, 1934; Nelson and Sommers, 1996) 91n1iuti1 lfunailsunaduniodag

Y
Tuau (organic matter) Tﬂ&ﬂ%ﬁl@l’iﬁﬁﬁ

Organic matter (%) = %Organic carbon x 1.724
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4238 mmmmmﬂﬁammﬁ%aau (Cation exchange capacity; CEC) Tael4ns
. .
¥razalouna loooualoaIsazals IM NH,0Ac tllunais (pH 7.0) uazunuiunalooouves
o ! o A
wou Tuilon levoudleaisazatela@ennanlss (10%) luaniwnilunsa ndunlsuia

wou Tuten looou udrdruramaianuguanilasuina lopouvesdu (Chapman, 1965)

429 amwniananala (extractable  acidity) 1a®73% barium  chloride-

triethanolamine 9 pH 8.2 (Thomas, 1996)
42.10 851508z ANNRNA NV (base saturation percentage) TagN1sAIUININ
1 a { o a I { [ Y]
Mlsuauvananald vazlsuaanuiunsaianald (National Soil Survey Center, 1996) 14

qn3

% BS = Extractable bases x 100

Extractable bases + Extractable acidity
a ¢ A
5. MIUANSHNY

A o [l 3 o (] Al ng 9 [ [ Y 1 A 9 A
Wwiloda simsgunuatednnsijeaansduua lisausin laun oo nahgd

v A9 A o A 3 A A A o
HASIBTNENOIDU ﬂ']luuﬂ'ﬁlﬂl]cﬂﬂ']qulﬂﬂﬁﬂ (szez00nADN) n39N01Y 50 U

[ o
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Y
51 Usualulaswuionus Tasmsdesiiod1aieaie H,S0,-Na,SO,-Se (digestion

X A 7 |1a Aan M) amax |
mixture) 1Az UAT12H U500 TaeI5MINaU 1as7535 Kjeldahl method (Jackson, 1965)

52 dSwnaeaesanivua Taon1sgeedi0619@20  (HNO,-H,SO,-HCIO, acid

. . a 4 a % a s
mixture) (Johnson and Ulrich, 1959) nazdinsizviv1dsuraveaesa Iaeds Vanado-
molybdophosphoric acid AUINTBY Spectrophotometer AN 440 W TuwAS (Murphy

and Riley, 1962)

4
53 UsnaTwunmFeuniue Taon1sdooaaisnie digestion mixture (HNO,-H,SO,-
HCIO, acid mixture) (Johnson and Ulrich, 1959) a3 281A504 atomic absorption

spectrophotometer (Westerman, 1990)

a J a ~ J ad | £ . 5 o
54  USuamsueusunidlaedd ignition loss (Ben-Dor and Banin, 1989) Tagiins

I NQUNYI 550 DaRUAITYE (Allison, 1965)

a d aa
6. MIANIIZHIToYAMIADA
a s Y 09/’ a Jd Aaa 4 . 9
ANTTRVIYANIMLA Taan131A 3121 AU 515UN19EDA (analysis of variance) 19
2
ideyatiunnlSeuouninnuuana19an19ana lag1d Duncan’s multiple range tests (DMRT)

[

2 Al y 2

AszduaNuFeIUTosaz 95 vu 'l
d‘ o a W

7. aMUNUAZITAZIANIINTIVY
7.1 @ouniIMInaaed

dy ~ 9/ Jd o o
7.1.1 LHJaﬂﬂﬂa@ﬂﬁluwumllﬂanﬂBﬁiﬂi U’IUquﬁllﬂuim AMUANGHUT 9N

Y
[ % =

A IINIAUATIIFTIN

7.12  FounaasininInlgianet auginbes UMINGIEUAEATIEAS N0
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H Y Y
audmuluninainimsinyiasiiog luuSHavesgeanNTY (Warin soil series:

o v o a YA a £ Ao va o 1 dy
Wwn) (dnindrsauuaznurunslenan, 2547) Falldnvazuazauiia aaaes liid
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Yy O A 4
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Y Y
A A g
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Depth Hor. BD Ksat Sand Silt Clay Texture

(cm) (Mg/m)  (em/h)  ( gkg )
0-29 Ap 1.55 7.22 887 43 70 sand
29-53 Bw 1.66 3.74 862 42 96 loamy sand
53-80 Btl 1.57 9.10 810 103 87 loamy sand
80-100 Bt2 1.63 2.50 855 67 78 loamy sand
100-126 Bt3 1.78 0.82 820 93 87 loamy sand
126-160+ Btc 1.58 1.22 853 17 130 loamy sand
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Depth Hor. pH OM Total Available Extractable base Sum EA CEC BS
H,O KCl N P K Ca Mg K Na bases

(cm) (----g/kg----) (---mg/kg---) ( cmol_/kg ) (%)
0-29 Ap 4.9 3.9 3.10 0.18 4.92 38.47 0.26 0.04 0.10 0.07 0.47 4.0 0.75 10.52
29-53 Bw 5.1 4.0 0.86 0.04 1.27 4.04 0.32 0.06 0.01 0.06 0.45 2.2 0.40 17.07
53-80 Btl 5.4 3.9 0.52 0.04 0.83 11.92 0.19 0.08 0.03 0.07 0.37 2.6 0.65 12.56
80-100 Bt2 5.1 3.8 0.69 0.11 0.71 5.81 0.36 0.12 0.01 0.06 0.56 3.6 0.80 13.40
100-126 Bt3 5.0 34 0.69 0.04 0.71 14.24 0.16 0.14 0.04 0.06 0.40 1.6 0.65 19.91
126-160+ Btc 5.0 3.8 1.03 0.04 0.83 11.14 0.54 0.45 0.03 0.07 1.09 2.4 1.40  31.15
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M51N 6 aNTAAUDY (0-20 LFUALNAT) LAZAUAN (20-60 FUANAT) ADUNINITNAADY

Soil properties Topsoils Subsoils
pH (1:1 H,0) 5.2 53
Organic matter (g/kg) 4.46 1.72
Total N (g/kg) 0.49 0.35
Available P (mg/kg) 0.48 0.07
Available K (mg/kg) 49.87 24.63
Extractable Ca (cmol /kg) 0.80 0.93
Extractable Mg (cmol /kg) 0.39 0.48
Extractable K (cmol /kg) 0.13 0.06
Extractable Na (cmol /kg) 0.08 0.12
% BS 14.9 16.6

CEC (cmol /kg) 2.35 2.53
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Remarks: Different letters indicate significantly different at P<0.05 according to Duncan’s
Multiple Range Test (DMRT)

Local weeds mainly jungle rice, crabgrass and coat buttons
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Remarks: Different letters indicate significantly different at P<0.05 according to Duncan’s
Multiple Range Test (DMRT)
NO: No N fertilizer (0 kg N/rai), N1: 0.5 of recommended rate (7.5 kg N/rai),

N2: recommended rate (15 kg N/rai), N3: 1.5 of recommended rate (22.5 kg N/rai)
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Remarks: Different letters indicate significantly different at P<0.05 according to Duncan’s
Multiple Range Test (DMRT)
A: Ruzi grass; B: Sun hemp, C: Local weeds (mainly jungle rice, crabgrass and
coat buttons)
NO: No N fertilizer (0 kg N/rai), N1: 0.5 tme of recommended rate (7.5 kg N/rai),

N2: recommended rate (15 kg N/rai), N3: 1.5 time of recommended rate (22.5 kg N/rai)
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()
Remarks: Different letters indicate significantly different at P<0.05 according to Duncan’s
Multiple Range Test (DMRT)

Local weeds mainly jungle rice, crabgrass and coat buttons
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N concentration (%)
O = N W A 00

P concentration (%)

K concentration (%)

(f)

Remarks: Different letters indicate significantly different at P<0.05 according to Duncan’s
Multiple Range Test (DMRT)
NO: No N fertilizer (0 kg N/rai), N1: 0.5 time of recommended rate (7.5 kg N/rai),

N2: recommended rate (15 kg N/rai), N3: 1.5 time of recommended rate (22.5 kg
N/rai)
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MmN 8 anduiutszniisijeaaiudanilelulasnudedsinamsazanlulasau

Woavesd uaz Inunadeonludiuais o veuiudrevias

Treat Plant nutrient concentration in cassava (%)
ment Leaf and branch Stem base Stem Tuber
N P K N P K N P K N P K

ANO 5.69 030 1.02 1.79 0.11 0.55 1.44 035 064 141 0.06 0.70
ANI1 5.79 0.28 1.00 2.00 0.11 0.60 1.39 0.26 0.59 154 0.06 0.63
AN2 541 034 1.06 196 0.13 0.71 1.24 024 0.78 1.51 0.07 0.72
AN3 499 033 1.16 2.13 0.10 0.53 1.67 027 0.67 1.74 0.06 0.70
BNO 546 030 1.09 155 0.10 0.53 1.06 0.22 0.62 148 0.06 0.73
BNI1 523 028 097 198 0.11 053 092 021 058 1.63 0.06 0.67
BN2 5.81 029 1.03 197 0.11 0.63 1.69 0.19 0.58 134 0.06 0.76
BN3 5.01 0.26 1.03 238 0.11 0.59 2.03 023 065 176 0.07 0.69
CNO 575 032 1.08 0.74 0.11 0.60 1.57 0.25 0.62 124 0.06 0.74
CN1 525 028 1.02 208 0.10 061 0.75 0.16 0.50 1.70 0.07 0.73
CN2 5.67 029 095 2.13 0.13 0.59 126 025 049 133 0.06 0.68
CN3 5.80 0.29 1.07 2.15 0.11 054 1.63 021 056 1.79 0.06 0.72
F-test ns ns ns ns ns ns ns ns ns ns ns ns

Remarks: ns = non significant

A: Ruzi grass; B: Sun hemp C: Control weeds (mainly jungle rice, crabgrass and

coat buttons)

NO: No N fertilizer (0 kg N/rai), N1: 0.5 time of recommended rate (7.5 kg N/rai)

N2: recommended rate (15 kg N/rai), N3: 1.5 time of recommended rate (22.5 kg N/rai)
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Remarks: Different letters indicate significantly different at P<0.05 according to Duncan’s

Multiple Range Test (DMRT)

Local weeds mainly jungle rice, crabgrass and coat buttons

s 16 wavosnis lanavisileaadonisgald luTasiou (n) edaesd (v) uay

Tnunagen (a) Tudiuae q vesuud1devas



69

E4 v
oa31 7.5 waz15 nlansu lulasuae 15 wenniniinisldije luTasnulusasigeigaminy
22.5 Alansuae s Guurlduldinisgaldlulasnuludiuaie q vesdrlzvdegaiga
1 4
Tagmwz ludruvesiuiudilzvas FamsldileluTasnuludasiifuua Tulvnananiu

9o O.I 1 QJ d‘ ti'
mﬂwmqqmmmmu 9 (NN 17)

dsumsgaldearesauas TnunmFonlunndruvesiudenas num
Tusianuuanaenuie lasut]e luTasnuludasia q Suamsgaldeaesa uay
TwunendeniiaregluideIndifeanumin 0.06-0.31 AlanSurlealesase'ls uaz 0.63-8.15

AlansulnunaiFeouas 13 awdey (@ mh 17)

anduiusszninisioaanazsanilolulasnulilinadonisgaldsig

@ ' 1 v o [ A ] I ' o
91sranluanag q veaiudleras (m3199 10) eg1alsneanumslalulasnuludas

= v A g

4 2 0 o A ) ) A a Y q 9a v
TI’E'I\TGUH i'lllﬂllﬂ']ihlflﬂa'llllﬂlﬂﬂ\i UV UUIITNENDIDU QZN!LUUIHMGlWMﬂ’ﬁ@]ﬂGl%ﬁ']ﬁ]

U 9
4 1

211115180 TUdIUAN 9 vosudlendaiiuiy Sadeandeasunananiaiuaafimuay
wudganunyluileluTasnuluuaazoasmudn ms lanavdemodiuua Tiuldtinisgald
smomsnanludiua o gandims lanauSsisiesdunazndhyd sy

Tunmsaw Sudrendafivsinamsgaldlulasnugeiiqa seeaanldun
TwunaFeunazoanosa mudnu Tnoliareglunde 0.86-22.82 nlansululasiouas'ls
0.40-9.74 A lansuTnunaiFonae 15 1oz 0.13-0.95 dlansunearesade 1s mwudvy (1919
i 10) naaslfifiunmsdgniiudnlzndanniedideiiioatiuun Tduldngemsiialudu
Tagmnz luTasnuay Inunadouaaatediggiab, ﬁqﬂ?umi”ldﬂﬂmﬁLﬁmﬁmﬁmm
T 2 drisumsnsganTandrdu uazmsadreiiudilznddanedinm

Cg])’fNﬂ"li (ﬂiﬂ%ﬂﬂﬂ"ﬁlﬂhﬁli, 2547)



70

[ OStem S Leaf and branch OStem base BTuber I
4. - __ 4
22 1
20 +
= 18 1
O 16 A
S 14
> 18]
z g |
2 i ab
g i T r———& T
N1
(M)
04 1
E
x
(V)
10 1
E
<
G
Remarks: Different letters indicate significantly different at P<0.05 according to Duncan’s

Multiple Range Test (DMRT)

NO: No N fertilizer (0 kg N/rai), N1: 0.5 time of recommended rate (7.5 kg N/rai),
N2: recommended rate (15 kg N/rai), N3: 1.5 time of recommended rate (22.5 kg N/rai)
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M99 9 anduiusseninisieaadudanilelulasnudenisgaldlulasiou
Woavesd uaz Tnunadenludiuaie o vesiudevas
Treat Plant nutrient uptake by cassava (kg/rai)
ment Leaf and branch Stem base Stem Tuber
N P K N P K N P K N P K
ANO 506 028 097 146 024 0.53 289 0.18 0.78 1579 0.72 7.15
ANI 535 029 097 086 0.18 040 3.57 0.18 089 1885 0.83 8.20
AN2 549 033 1.06 1.63 026 057 3.44 020 092 1636 0.68 7.07
AN3 471 028 1.02 193 030 073 3.74 020 098 1899 0.72 7.74
BNO 503 027 092 1.05 023 0.60 236 0.16 0.80 1444 0.59 7.05
BNI 625 029 094 1.62 025 0.65 3.10 0.17 090 1952 0.79 7.97
BN2 973 0.57 1.64 204 029 0.67 3.84 025 1.18 1694 0.78 8.78
BN3 6.05 037 1.13 231 025 053 522 024 1.14 2254 0.80 7.83
CNO 513 027 097 122 026 0.77 097 0.3 090 12.09 054 7.40
CN1 758 035 1.12 198 028 0.72 3.64 0.18 099 2282 095 9.74
CN2 9.09 0.51 141 197 033 060 4.02 025 095 17.13 0.81 85I
CN3 6.56 0.40 128 224 025 055 3.52 0.17 0.83 22.61 081 8.12
F-test ns ns ns ns ns ns ns ns ns ns ns ns

Remark: ns = non significant

A: Ruzi grass; B: Sun hemp, C: Control weeds (mainly jungle rice, crabgrass and

goat button)

NO: No N fertilizer (0 kg N/rai), N1: 0.5 time of recommended rate (7.5 kg N/rai),

N2: recommended rate (15 kg N/rai), N3: 1.5 time of recommended rate (22.5 kg N/rai)
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ms1an 10 UFunameu Tudion luTasmu vag lumsaluTasmuluduuurdannnms lanau

Ao udends 3 dlav

Treatment N-NH

S Y 15 S ——
Green manure
A 3.83 4.49
B 5.19 5.09
C 4.08 4.23
F-test ns ns
N-rate
NO 4.17 3.07
N1 4.34 4.89
N2 4.98 4.70
N3 3.97 5.75
F-test ns ns
Green manure * N-rate
ANO 3.61 2.66
AN1 3.50 6.48
AN2 3.54 3.12
AN3 4.67 5.71
BNO 5.29 3.50
BN1 4.13 4.13
BN2 7.88 7.35
BN3 3.47 5.39
CNO 3.61 3.05
CN1 5.39 4.06
CN2 3.54 3.64
CN3 3.78 6.16
F-test ns ns

Remarks: ns = non significant

A: Ruzi grass, B: Sun hemp and C: Control weeds (mainly jungle rice, crabgrass and

goat button)

NO: No N fertilizer (0 kg N/rai), N1: 0.5 time of recommended rate (7.5 kg N/rai),

N2: recommended rate (15 kg N/rai), N3: 1.5 time of recommended rate (22.5 kg

N/rai)
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Remark: NO: No N fertilizer (0 kg N/rai), N1: 0.5 time of recommended rate (15.25 kg N/rai),

N2: recommended rate (30.5 kg N/rai), N3: 1.5 time of recommended rate (45.75 kg

N/rai)
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ANO AN1 AN2 AN3 BNO BN1 BN2 BN3 CNO CN1 CN2 CN3

()

ANO AN1 AN2 AN3 BNO BN1 BN2 BN3 CNO CN1 CN2 CN3

(V)

Remarks: A: Ruzi grass, B: Sun hemp and C: Control weeds (mainly jungle rice, crabgrass

and coat buttons)
NO: No N fertilizer (0 kg N/rai), N1: 0.5 time of recommended rate (15.25 kg N/rai),
N2: recommended rate (30.5 kg N/rai), N3: 1.5 time of recommended rate (45.75 kg
N/rai)

MWN20 anduiusszninisieaauazdaiiilelulasnudenanaaiinaadonilden (n)

I 9 d' 1 d' &% o [ a a
HazaoHa (V) "Ui’)Qle"I’JI‘V‘Iﬂ‘H’J”I“Ll1/]‘]JQﬂﬁs’lff]L‘L!BQ?JW"Iﬂ?J‘L!ﬁTLI%WﬁﬂHﬂH’Jﬁu



78

62  MIATANFINTHANVEIT1 TNAK U

A -+ = 1 % LY U

ms lanavisileaaluinadenisazausigeimisvanluilnuazaedives

1 Inannunilgnaoitissuainiudilznas ms lonavderiesdinua Tduldinsazau
[ 1 9 A v A 9 A A

YBIT19DIMITHANGINIINMT lanavwan3® uazIsnsiosdu Taslumlasiiimslonay
Yoroadinu Tduld lulasnuazauludiudndnInannugeigaminuiosaz 1.85 Tag
5 @ v = o 9 = vy
Wmidnuie wazazauved InunaFon lunedain Inannugangaminuiseas 1.40 lag

Y
@ Y

] &
UIUUALHUL (DINN 21)

dasifolulasnudwaldlinmsazan lulasnuluaedadnine uazmsazan
WoaleSauas Tnunmonluilndn Inannuedaihiedidynieada (MW 21) M3
sasileTulasnuldsudninannudinaldlinsazanlulasnuluaeddinlna
TRt TasmsldileTuTnsnusasigeiigamii 45.75 ATansude 13 v 1@ luTasion
azanlunedageiigaiiiiudosas 1.74 Tagrimitnusta sesaeunldus n13ldi]e
TuTasouludn 2 sasiiimas (15.25 uaz 30.5 Alandululasude1s) al¥lSmams
azenluTasnuluseds luuanaraiuniedda InelUsuaminudosas 1.47 uazSesay
143 Tagthmiinuds muddy uagms hildile'lulaswudwmaldinmsazan lulasou
wifuZeeaz 1.0s Tagtiminuts Faiamiiaa wansann iyl uiemaderdufy

oy g [ 9 d‘
Hninaesvest Inaniu (™nn 21)

dlunssivesmsazauoanosauay InunaFou luilnd i Inanuiuie ld

v P4 T
floTuTasmunniumsazavvesoanoSauaz TnunaFounduiinuaTiuaaas (M

22) Taems hilddleluTasou uazmsldileludas 15.25 Alansu'lulasouasls dana

Tinmsazauoaosauas TnunaFouluindn Tnannugeigaedaiivesdiagynieada

g

~

TaefitSunaumnudesas 0.37 waz 0.90 awday vazimsldile luTasnudasigeiga

U Q

45.75 nlansu'luTasueas 19) naudanalimsazaudoanesauas InunamFonluiln

1 Inarnuiigasinuiesas 0.29 wag 0.76 MUSIAY (MWA 22)



eeeeeeeeee

A 4

muii 21 wavesms lanavnwileanasilsmanmsazanlulasnou (n) earesd (v) uag
Tnuneidon (n) TludnuazaoderesdnInaniuiilgnaeiileaniningy

aleviasluaunsu



80

D Stalk

CEar

v o W o w
a o 4 4 o

(%) uonenuadUOd N

0.0

=

==

-
-

T
-

< @ N 1
=} o o (<]

(%) uonenUOU0D ¢

0.0

N3

N2

N1

NO

)

(v

S

B
Sassassaassaasiaay
“MVMWWN\W\W\\VVW\\\NMH\H\H):‘::‘\HHHHHHH%HHHHHHH\H

B

e =

©
-

T T T
N @« < =
i =] (=} o

(%) uoeNRUSIUOD H

N3

N2

)

(n
Remarks: Different letters are indicate significantly different at P<0.05 according to

Duncan’s Multiple Range Test (DMRT)

NO: No N fertilizer (0 kg N/rai), N1: 0.5 time of recommended rate (15.25 kg N/rai),

, N3: 1.5 time of recommended rate (45.75 kg

N2: recommended rate (30.5 kg N/rai)

N/rai)
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(f)

Remarks: A: Ruzi grass, B: Sun hemp, C: Control weeds (mainly jungle rice, crabgrass and coat buttons)

NO: No N fertilizer (0 kg N/rai), N1: 0.5 time of recommended rate (15.25 kg N/rai),

N2: recommended rate (30.5 kg N/rai), N3: 1.5 time of recommended rate (45.75 kg N/rai)
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Remark: Local weeds mainly jungle rice, crabgrass and coat buttons
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Remarks: NO: No N fertilizer (0 kg N/rai), N1: 0.5 time of recommended rate (15.25 kg N/rai),
N2: recommended rate (30.5 kg N/rai), N3: 1.5 time of recommended rate (45.75 kg

N/rai)
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Remarks: A: Ruzi grass, B: Sun hemp, C: Control weeds (mainly jungle rice, crabgrass and

coat buttons)

NO: No N fertilizer (0 kg N/rai), N1: 0.5 time of recommended rate (15.25 kg N/rai),
N2: recommended rate (30.5 kg N/rai), N3: 1.5 time of recommended rate (45.75 kg

N/rai)
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MeBLIEHINAAAH (Soil profile description)

I Information on the site
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

Species Annual rainfall
Mean temperature
Climate

Other

: Wn-var
: Typic Plinthustult
: November 30, 2011

: Somchai Anusontpornperm, Suphicha Thanachit,

Boworn Buakhao, Pimprapa Sinkumkoon,
Theerapol Plengsuntia, Wanrapee Suwanprapa,
Yuttakarn Kaewkamthong, Suwiphaphorn Jedrum,

Roongnapa Bowichean

: Ban Non Som Boon Tambon Krissana Amphoe Sikhiu

Changwat Nakhon Ratchasima

: Approximately 346 m

: 5339 Il Coordination : 47P 0768467E, 1671420"

: Lower shoulder slope of low hill
: Undulating

: 7% Aspect : 340 Azi

: Cassava and sweet corn field experiment
: Approximately 1,019 mm
: Approximately 26.4 -

: Tropical savanna
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II General information on the soil

Parent material

Drainage

Permeability

Runoff

Depth of ground water

III Profile description

Horizon Depth (cm)

Ap

Bw

Btl

0-29

29-53

53-80

: Wash deposit
: Well-drained
: Rapid
: Rapid

: Deeper than 160 cm

Description

Yellowish red (5YR 5/6); sand; weak very fine and fine
subangular blocky mainly parting into single grains; very soft,
very friable, non sticky and non plastic; very few and very fine
coated sands; many very fine and very few fine vesicular pores;
common very fine roots; field pH 6.0 ; clear smooth boundary
to Bw

Reddish yellow (5YR 6/6), mixed with yellowish red (5YR4/6),
Fe-clay bond; sand; weak very fine and fine subangular blocky
mainly parting into single grains; very soft, very friable, non
sticky and non plastic; very few and very fine coated sand;
many veryfine and very few fine vesicular pore; common very
fine roots; field pH 6.0; clear smooth boundary to Btl

Reddish yellow (5YR4/6); sand; weak very fine and fine
subangular blocky structure poortly breaking into single grains;
very soft, very friable, non sticky and non plastic; few faint clay
bridges between sand grains; many very fine coated sands; many
very fine coated sands; many very fine vesicular pores; very few

very fine roots; field pH 6.0; clear and smooth boundary to Bt2



Bt2

Btc

80-100

126-160+

Reddish yellow (5YR 4/6) mixed with yellowish red (5YR 4/6);
loamy sand; weak very fine subangular blocky structure; very
soft, very friable, non sticky and non plastic; few faint clay
bridges between sand grains; few very fine coated sands; many
very fine and very few fine vesicular pores; very few very fine
roots; field pH 6.5; clear and smooth boundary to Bt3

Yellowish red (5YR 5/8); loamy sand mainly containing small
and medium fresh iron stones with few small fresh angular
stones of sandstone; soft, friable, non sticky and non plastic;
few faint clay bridges between sand grains; few faint clay
bridges between sand grains; very few very fine roots; field pH

6.5.
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WNT WIHIAUATTI¥AN U 2553-2554

Total Rainfall Temperature (OC) Relative
Year
Month (mm) Humidity
Maximum Minimum Mean
(%)
January 62.2 30.8 21.2 25.6 72
February 4.0 34.9 23.8 28.8 65
March 47.4 36.2 23.5 29.3 57
April 31.2 38.0 26.0 31.2 63
May 123.8 37.2 26.9 30.9 68
June 120.6 36.1 26.3 30.2 74
2010
July 194.3 34.1 252 28.5 81
August 151.1 32.5 24.7 27.8 83
September 364.0 324 24.5 274 86
October 284.6 30.1 23.9 26.5 81
November 3.0 29.8 21.8 25.7 66
December - 30.2 20.2 24.9 68
Total 1386.2 33.53 24 28.1 72
January = 28.2 17.4 22.6 68
February 10.2 329 21.5 26.7 64
March 10.0 31.3 21.7 26.1 64
April 195.5 34.5 24.6 28.7 71
May 103.3 343 253 28.9 76
June 83.0 34.1 25.6 29.2 74
2011
July 291.9 33.7 25 28.3 74
August 159.0 32.1 24.7 27.7 79
September 187.0 31.9 24.6 27.4 81
October 154.6 30.3 23.7 26.5 79
November 14.1 31.3 21.9 26.3 70
December - 28.3 18.4 23 65
Total 1208.6 32.75 23.46 26.78 72

a
7

N1 NIUYAUININGT (2554)
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Treatment Fresh weight Dry weight
(kg/rai) (kg/rai)
Ruzi grass 2964 864a
Sun hemp 1983 617b
Local weeds 2253 557b
F-test ns &

Remarks: ns =not significant, *significant at 0.05 probability levels. Mean with the different
letters in column are significantly different to each other according to DMRT

Local weeds are mainly jungle rice, crabgrass and coat buttons (control)
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Treatment N P K Organic carbon  C:N ratio
( % )
Ruzi grass 1.22¢ 0.10 2.32 88.44 72:1
Sun hemp 2.11a 0.12 1.42 94.47 44:1
Local weeds 1.56b 0.14 2.16 77.78 50:1
F-test i ns ns ns ns

Remarks: ns =not significant, *significant at 0.05 probability levels. Mean with the different
letters in column are significantly different to each other according to DMRT

Local weeds are mainly jungle rice, crabgrass and coat buttons (control)
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2 dad
Treatment Avaliable N
N-NH,’ N-NO,
( mg/kg )
Ruzi grass 1.12b 5.50
Sun hemp 2.28b 6.34
Local weeds 3.78a 0.28
F-test ok ns

Remarks: ns =not significant, *significant at 0.05 probability levels. Mean with the different
letters in column are significantly different to each other according to DMRT

Local weeds are mainly jungle rice, crabgrass and coat buttons (control)
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Treatment Weeks
0 1 2 3 4 5 7 9 11
Loss weight (mg)
Ruzi grass 0.144  0.137 0.104 0.099 0.082 0.088 0.104 0.184 0.203
Sun hemp 0.057  0.049 0.033 0.028 0.024 0.021 0.038 0.056  0.103
Remaining weight (%)
Ruzi grass 28.18 26.86 20.85 1932 16.05 17.22 2035 36.01 39.73

Sun hemp 17.76 1526 8.4l 8.72 7.48 6.54 11.84 17.45  32.09
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Tungaydland
Treatment Weeks

0 1 2 3 4 5 7 9 11
N—NH4+ (mg/kg)
Ruzi grass 438 823 490 518 469 588 504 693 6.16
Sun hemp 7.7 6.65 536 553 245 252 511 3.12 3.71
N-NO, (mg/kg)
Ruzi grass 529 3.61 427 490 4.06 5.04 1.19 1.33 1.33
Sun hemp 200 427 476 396 4.69 1.02 217 2.00 3.26
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Treatment Tuber Stem Leaf and Stem base Above ground Starch

weight weight branch weight biomass weight

weight

(t/rai) ( (%)
Green manure
A 2.46b 253¢ 248 368 870c 31.5
B 4.01a 489a 407 444 1340a 30.8
C 3.63a 375b 359 396 1130b 31.3
F-test *ok o ns ns £ ns
N rate
NO 3.04 317 307 353 977 31.9
N1 3.50 413 344 400 1157 31.6
N2 343 400 352 422 1175 31.0
N3 3.50 360 350 436 1145 30.4
F-test ns ns ns ns ns ns
Green manure *N rate
ANO 2.13d 219 202 274 695 31.5
AN1 2.43cd 230 219 327 776 333
AN2 2.51bcd 298 298 377 973 31.0
AN3 2.78abcd 267 274 493 1033 30.3
BNO 3.82abc 455 421 432 1308 32.5
BNI1 4.13ab 536 381 445 1362 30.5
BN2 4.35a 567 464 486 1517 30.1
BN3 3.75abced 400 362 414 1176 30.2
CNO 3.15abced 279 296 354 929 31.8
CNI1 3.94abc 474 431 429 1333 30.9
CN2 3.42abcd 337 295 404 1036 31.8
CN3 3.99abc 412 414 400 1226 30.6
F-test * ns ns ns ns ns

Remarks: ns =not significant, *significant at 0.05 probability levels. Mean with the different letters in

column are significantly different to each other according to DMRT
A: Ruzi grass; B: Sun hemp and C: Local weeds (mainly jungle rice, crabgrass and

coat buttons)

NO: No N fertilizer (0 kg N/rai), N1: 0.5 time of recommended rate (7.5 kg N/rai),
N2: recommended rate (15 kg N/rai), N3: 1.5 time of recommended rate (22.5 kg

N/rai)
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Treatment Plant nutrient concentration in cassava (%)
Leaf and branch Stem base Stem Tuber
N P K N P K N P K N P K

Green manure

A 1.35b 0.06 0.69 143 0.28a 0.67 547 031 1.06 1.82  0.11 0.60
B 1.71a  0.07 0.71 142 021b 060 538 0.28 1.03 1.99 0.11 0.57
C 1.42b 006 0.72 130 0.21b 054 5.62 030 1.03 1.64 0.11 0.59
F-test *x ns ns ns & ns ns ns ns ns ns ns

N rate

NO 1.38b 0.06 0.72 135 027 062 563 031 1.06 136b 0.11 0.56
N1 1.46b 0.06 0.68 1.02b 021 055 542 028 1.00 1.87a 0.11 0.58
N2 1.39p 0.06 0.72 1.40b 022 061 563 031 1.01 196a 0.12 0.64
N3 1.74a 0.06 0.70 1.78a 024 0.63 527 029 1.08 2.07a 0.11 0.5
F-test ¥ ns ns T ns ns ns ns ns *x ns ns

Green manure*N rate

ANO 1.41 0.06 0.70 1.44 035 0.64 569 030 1.02 1.79 0.11 0.55
ANI1 1.54 0.06 0.63 1.39 026 059 579 028 1.00 2.00 0.11 0.60
AN2 .51 0.07 0.72 1.24 024 0.78 541 034 1.06 1.96 0.13 0.71
AN3 1.74 0.06 0.70 1.67 0.27 0.67 499 033 1.16 213 0.10 0.53
BNO 1.48 0.06 0.73 1.06 022 0.62 546 030 1.09 1.55 0.10 0.53
BNI1 1.63 0.06 0.67 0.92 0.21 058 523 028 0.97 1.98 0.11 0.53
BN2 1.34 0.06 0.76 1.69 0.19 058 581 029 1.03 1.97 0.11 0.63
BN3 1.76 ~ 0.07 0.69 2.03 023 0.65 501 026 1.03 2.38 0.11 0.59
CNO 1.24 0.06 0.74 1.57 025 062 575 032 1.08 0.74 0.11 0.60
CNI1 1.70  0.07 0.73 0.75 0.16 050 525 028 1.02 2.08 0.10 0.61
CN2 1.33  0.06 0.68 1.26 025 049 567 029 095 213  0.13  0.59
CN3 1.79 0.06 0.72 1.63 0.21 056 580 029 1.07 2.15 0.11 0.54
F-test ns ns ns ns ns ns ns ns ns ns ns ns
Remarks: ns =not significant, *significant at 0.05 probability levels. Mean with the different letters

in column are significantly different to each other according to DMRT

A: Ruzi grass; B: Sun hemp and C: Local weeds (mainly jungle rice, crabgrass and
coat buttons)

NO: No N fertilizer (0 kg N/rai), N1: 0.5 time of recommended rate (7.5 kg N/rai),

N2: recommended rate (15 kg N/rai), N3: 1.5 time of recommended rate (22.5 kg N/rai)
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Treatment Plant nutrient uptake by cassava (kg/rai)

Leaf and branch Stem base Stem Tuber

N P K N P K N P K N P K
Green manure
A 1143¢ 0.06 5.64b 1.08b 028 048 470 031 0.89 2.86 0.11 0.86
B 22.70a  0.06 9.36a 2.30a 021 090 687 028 1.27 3.66 0.11 1.02
C 16.86b 0.06 8.50a 1.45b 0.21 0.63 628 030 1.16 2.59 0.11 092
F-test & ns ot iy ns ns ns ns ns ns ns ns
N rate
NO 14.11 006 720 125 027 063 507 031 09 2.07c 0.11 0.83
N1 17.30 0.06 794 1.32 021 070 5.80 0.28 1.05 3.0lab 0.11 0.92
N2 15.69 0.06 8.03 1.8 022 0.65 6.70 031 1.17 322ab 0.12 1.01
N3 20.88 0.06 815 219 024 070 622 029 125 384a 0.11 0098
F-test ns ns ns & ns ns ns ns ns * ns ns
Green manure*N rate
ANO 506 028 097 146 024 053 289 0.18 0.78 1579 0.72 7.15
AN1 535 029 097 086 0.18 040 357 0.18 0.89 18.85 0.83 8.20
AN2 549 033 1.06 1.63 026 057 344 020 092 1636 0.68 7.07
AN3 471 028 1.02 193 030 073 374 020 098 1899 0.72 17.74
BNO 503 027 092 1.05 023 060 236 0.16 0.80 1444 059 7.05
BN1 625 029 094 1.2 025 0.65 3.10 0.17 090 1952 0.79 797
BN2 973 057 164 204 029 067 384 025 1.18 1694 0.78 8.78
BN3 6.05 037 113 231 025 053 522 024 114 2254 0.80 7.83
CNO 513 027 097 122 026 0.77 097 0.13 090 12.09 0.54 7.40
CN1 7.58 035 1.12 198 028 072 3.64 0.18 099 2282 095 9.74
CN2 9.09 051 141 197 033 060 4.02 025 095 17.13 0.81 8.51
CN3 656 040 128 224 025 055 352 017 083 2261 081 8.12
F-test ns ns ns ns ns ns ns ns ns ns ns ns

Remarks: ns =not significant, *significant at 0.05 probability levels. Mean with the different

letters in column are significantly different to each other according to DMRT

A: Ruzi grass; B: Sun hemp and C: Local weeds (mainly jungle rice, crabgrass and

coat buttons)

NO: No N fertilizer (0 kg N/rai), N1: 0.5 time of recommended rate (7.5 kg N/rai),
N2: recommended rate (15 kg N/rai), N3: 1.5 time of recommended rate (22.5 kg

N/rai)
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Treatment Ear weight Stalk weight
( kg/rai

Green manure
A 369b 1533
B 549a 1716
C 512ab 1782
F-test * ns
N rate
NO 466 1499
N1 437 1677
N2 488 1730
N3 515 1801
F-test ns ns
Green manure * N rate
ANO 339 1156
ANI1 465 1653
AN2 322 1653
AN3 348 1671
BNO 473 1653
BN1 418 1511
BN2 664 1618
BN3 639 2080
CNO 586 1689
CN1 427 1867
CN2 478 1920
CN3 558 1653
F-test ns ns

Remarks: ns =not significant, *significant at 0.05 probability levels. Mean with the different

letters in column are significantly different to each other according to DMRT

A: Ruzi grass; B: Sun hemp and C: Local weeds (mainly jungle rice, crabgrass and

coat buttons)
NO: No N fertilizer (0 kg N/rai), N1: 0.5 time of recommended rate (15.25 kg N/rai),
N2: recommended rate (30.5 kg N/rai), N3: 1.5 time of recommended rate (47.75 kg

N/rai)
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Treatment Ear Stalk

N P K N P K

( % )
Green manure
A 1.81 0.35 0.82 1.30 0.15 1.33
B 1.85 0.31 0.87 1.48 0.14 1.40
C 1.76 0.32 0.82 1.49 0.14 1.37
F-test ns ns ns ns ns ns
N rate
NO 1.76 0.37a 0.86ab 1.05¢ 0.14 1.30
N1 1.82 0.33b 0.90a 1.47b 0.16 1.33
N2 1.78 0.32b 0.82bc 1.43b 0.13 1.40
N3 1.87 0.29¢ 0.76¢ 1.74a 0.14 1.45
F-test ns N o x4 ns ns
Green manure *N rate
ANO 1.74 0.38 0.85 0.92 0.14 1.24
ANI1 1.85 0.35 0.89 1.23 0.16 1.29
AN2 1.83 0.35 0.78 1.38 0.14 1.38
AN3 1.81 0.31 0.75 1.66 0.16 1.43
BNO 1.82 0.36 0.93 1.17 0.14 1.45
BNI1 1.79 0.32 0.92 1.53 0.16 1.21
BN2 1.77 0.30 0.81 1.44 0.13 1.42
BN3 2.03 0.29 0.84 1.78 0.14 1.54
CNO 1.71 0.37 0.81 1.05 0.14 1.20
CN1 1.82 0.32 0.89 1.65 0.17 1.49
CN2 1.74 0.32 0.87 1.47 0.14 1.42
CN3 1.77 0.27 0.69 1.78 0.13 1.38
F-test ns ns ns ns ns ns

Remarks: ns =not significant, *significant at 0.05 probability levels. Mean with the different

letters in column are significantly different to each other according to DMRT

A: Ruzi grass; B: Sun hemp and C: Local weeds (mainly jungle rice, crabgrass and

coat buttons)
NO: No N fertilizer (0 kg N/rai), N1: 0.5 time of recommended rate (15.25 kg N/rai),
N2: recommended rate (30.5 kg N/rai), N3: 1.5 time of recommended rate (47.75 kg

N/rai)
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Treatment Ear Stalk
N P K N P K

( kg/rai )
Green manure
A 2.46 0.48 1.07 9.60 1.11 9.84
B 3.23 0.55 1.48 17.92 1.63 17.17
C 3.17 0.60 1.44 12.44 1.21 11.46
F-test ns ns ns ns ns ns
N rate
NO 2.95 0.64 1.42 7.98 1.04 9.77
N1 2.48 0.46 1.21 11.37 1.28 10.28
N2 3.10 0.57 1.40 12.06 1.13 11.91
N3 3.28 0.50 1.29 21.88 1.80 19.34
F-test ns ns ns ns ns ns

Green manure *N rate

ANO 2.37 0.54 1.11 SADD) 0.86 7.43
ANI1 2.95 0.59 1.34 9.06 1.21 9.62
AN2 2.27 0.44 0.95 11.75 1.16 11.88
AN3 2.25 0.37 0.89 12.06 1.19 10.44
BNO 2.89 0.60 1.48 9.85 1.16 12.15
BNI1 2.20 0.39 1.13 11.13 1.15 8.77
BN2 3.80 0.65 1.66 11.45 1.00 11.27
BN3 4.02 0.56 1.64 39.26 3.21 36.50
CNO 3.58 0.79 1.69 8.54 1.11 9.73
CNI1 2.29 0.40 1.15 13.92 1.47 12.45
CN2 3.25 0.63 1.59 12.98 1.24 12.57
CN3 3.57 0.57 1.35 14.31 1.01 11.08
F-test ns ns ns ns ns ns

Remarks: ns =not significant, *significant at 0.05 probability levels. Mean with the different
letters in column are significantly different to each other according to DMRT
A: Ruzi grass; B: Sun hemp and C: Local weeds (mainly jungle rice, crabgrass and
coat buttons)
NO: No N fertilizer (0 kg N/rai), N1: 0.5 time of recommended rate (15.25 kg N/rai),
N2: recommended rate (30.5 kg N/rai), N3: 1.5 time of recommended rate (47.75 kg
N/rai)
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Soil fertility OM Avail. P Avail. K CEC BS
rating (g /kg) (mg/kg) (mg/kg) (cmol /kg) (%)
Low <15 <10 <60 <10 <35

(1) (1) (1) (1 (1
Medium 15-35 10-20 60-90 10-20 35-75

2 (2 2) (2) (2)
High >35 >20 >90 >20 >175

3) 3 (3) (3) (3)

Remark: 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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M AnduesAu (UsnT1a), 2529; O'Neal, 1952)

Soil properties Range Rating
Bulk density (Mg/mS) <12 Very low
1.2-1.4 Low
1.4-1.6 Moderate
1.6-1.8 Moderately high
1.8-2.0 High
>2.0 Very high
Saturated hydraulic <0.125 Very slow
Conductivity (cm/h) 0.125-0.50 Slow
0.50-2.00 Moderate
2.00-6.25 Moderately slow
6.25-12.50 Moderate
12.50-25.00 Rapid
>25.00 Very rapid
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maundveIny (L?QJU, 2542; 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
3.5-44 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/kg) <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) <1.0 Very low
1.0-2.0 Low
2.0-5.0 Moderately
5.0-7.5 High
>17.5 Very high
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Soil properties Range Rating
Available P by Bray I1 <3 Very low
(mg /kg) 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
(mg /kg) 30-60 Low
60-90 Moderately
90-120 High
> 120 Very high
Extractable bases (cmol /kg) <2.0 Very low
Ca 2-5 Low
5-10 Moderately
10-20 High
>20 Very high
Mg <03 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
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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,OAc <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
>175 High
Extractable acidity <1 Very low
(cmol /kg) 1-2 Low
2-5 Moderately low
5-10 Moderately high
10-20 High
>20-30 Very high
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