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Abstract

This research aims to study and find out the suitable cropping system and fertilizer
applications with organic materials to increase corn production and maintain soil productivity in

a farmer’s field. The trial was done on clay loam soil at Phetchabun province, during 2017 -

2018 (two years) which was cultivated on field crop with various cropping systems under rain-



fed condition. The experimental design was split plot in a randomized complete block with six
replications and Nakhon Sawan 3 variety as a selective variety for this trial. Main plot as two
cropping systems were a monoculture as a corn planting (M1) and a sequential cropping as
mung bean - corn planting (M2). Sub plot as a fertilizer applications with 4 levels were 1.)
control (Without fertilization) 2.) 15-5-5 kg N-P,05-K,O/rai as 100% of the fertilizer recommended
rate based on soil analysis 3.) 7.5-5-5 kg N-P,05-K,O/rai+ chicken manure 700 kg Dry weight/rai

and 4.) 7.5-5-5 kg N-P,O5-K,O/rai+ chicken manure 700 kg Dry weight/rai + PGPR bio fertilizer.

The results showed that both types of soil management as cropping systems and fertilizer
applications in different methods was effected the growth of maize which yield has similar
results. It was found that in the first growing season, fertilizer rate at 7.5-5-5 kg N-P,0s5-K,O/rai +
chicken manure + PGPR bio fertilizer gave the highest yield at 941 ke/rai followed by the
fertilizer application according to soil analysis rate at 15-5-5 kg N-P,05-K,O/rai and at 7.5-5-5 kg
N-P,0s-K,O/rai+ chicken manure gave an average yield of 837 and 824 kg/rai, respectively. The
lowest yield is 543 kg/rai without fertilization. As for the second growing season, fertilizer rate at
15-5-5 ke N-P,05-K,O/rai gave the highest yield of 826 kg/rai. However, when analyzing the value
for investment in form of Benefit to Cost Ration (BCR) for both planting seasons 2017/2018. It
was found that the management of soil with sequential cropping (mung beans - corn) with
fertilizer rate at 15-5-5 kg N-P,0s-K,O/rai gave the highest return on investment is BCR equal to
2.25 in the first year while the second year was different. It found that monoculture with
fertilizer rate at 15-5-5 kg N-P,0s-K,O/rai gave the highest return on investment is BCR equal to
2.07. For the soil chemical properties after harvested was found that cropping system and
fertilizer applications was caused slightly different on soil properties. Applying only chemical
fertilizer (15-5-5 kg N-P,05-K,O/rai) decreased the soil pH (6.6 to 6.3) and using integrated
fertilizer as chemical fertilizer with organic materials and bio fertilizer increased the amount of
organic matter in soil (1.40 percent to 1.70 percent) when have suitable managed on cropping
system and fertilizer application for corn production in long-term study. It should be more

concerned.
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Table 1 Soil properties before planting corn at 0 — 20 cm depth



EC

pH oM Avail. P Exch. K BD
(1:5) Texture
(1:1) (%) (mg/kg) (mg/kg) (g/cm?)
(dS/m)
6.6 0.06 1.40 25.0 120.0 Clay Loam 1.58
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Figure 1 Daily rainfall and air temperature at Phetchabun meteorological station during January
to December 2017.
Note: Planting date  : Mung bean on 19 May 2017 and corn on 5 August 2017

Havesting date : Mung bean on 23 July 2017 and corn on 5 December 2017

Air temperature data was collected at Mueang district and located about 50 km from field trial.
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Daily rainfall data was collected at Lomsak district and located about 15 km from field trial.
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AusdnTuil 20 nsngiau w.a. 2561 aunseiafiuifieaiuil 15 wgainiou we. 2561 Wity 521.8

Hadwuns (Figure 2)

60 45

40

35

30

25

20

15

Daily rainfall (mm)
Temperature (°C)

10

[¢0] [e0] [e0] [e0] e o] e o] o] o0 [e0] [s0] co e o]

pat = X = = it pa o = = it =

L o D an D) 5

% 9 i o3 z 5 s 3 = g 3 ut

= it = < = = | < I Q = o

— iR 2 — T - ~ i - — - S
Date

=== Daily rainfall A Tmax @ Tmin

Figure 2 Daily rainfall and air temperature at Phetchabun meteorological station during January
to December 2018.
Note: Planting date  : Mung bean on 1 May 2018 and corn on 20 July 2018

Havesting date : Mung bean on 4 July 2018 and corn on 15 November 2018

Air temperature data was collected at Mueang district and located about 50 km from field trial.

Daily rainfall data was collected at Lomsak district and located about 15 km from field trial.
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8.3 aulanunlivasyaln

aaa

HadAsIeanURnaaiivesiandunidyaliunau gauani 1 U 2560 wudn JUAseN (pH) 7.51

[

Dusadndes anisiali (EC) 1.85 wduudsiewns dun3dasueu 27.67 Wesidud Buvseing
47.70 Wosidud Samdruasuousiolulnsiau (/N ratio) 11.07 Aty 26.29 wWesidus ileldlu
dnsn 882 Alandutwinansels axldthuinuiayiniu 700 Alandusels Usunadlulasouievan 2.50
Wesidud Usinamearladaiun 2.86 Wesidud warUSinalnunadestmun 027 wWosidus uay
delayalaunavludns 700 Alanfuthudnuisiold Aadu Usuadunietng 333.90 Alansu
dunseingeels Usunadunsdaisueu 193.69 Alansudunidaisvausals Usualulasiau 17.50
Alansu N siols USunaueaws 20.02 Alansu P,Os siols wazUSunadwuny 1.89 Alansu K,O sels
nadnsiantRmaeivesianduvidyaliunay qeugnil 2 T 2561 wuin fUfisen (pH) 8.04
WuersUrunats Aarnasdaliida (EC) 3.89 wdTwudsaiuns dunsdaisuau 23.66 wWesidud
Bundetng 47.70 Wedidusd shnduaivousolulnziau (/N ratio) 11.60 A1uTu 16.82 iedidus
deldlusnsn 841 Alansuimdnansisls avlddmtnuiawirdu 700 Alandusiels Ysunalulnsiau
Maue 2.04 Woddud Usinaveanedaranun 1.24 Wesidus warUSinalnunadeusianun 0.78
Wosidudt wasdloldyaliwnaulusas 700 Alansudniinuisiols Andu Usinadunising 334.53

[ |

Alansudunseingrals Usuiudunidaisueu 165.62 Alansudunidasueunals Ysualulasiau

14.28 Alan5u N fals USunauedsn 8.68 Alansu P,Osmals wazUsunadnuny 5.46 Alansy K,0
#ols (Table 2)

Table 2 Properties of chicken manure in 2017/2018

Value Nutrient content of 700 kg DW/rai
Parameters
2017 2018 2017 2018
Moisture 20.63 % wet 16.82 % wet - -
basis basis
pH (1:5) 7.51 8.04 - -
EC (1:10) 1.85 dS/m 3.86 dS/m - -
OM a7.70 % a7.79 % 333.90 kg OM/rai 334.53 kg OM/rai
OocC 27.67 % 23.66 % 193.69 kg OC/rai 165.62 kg OC/rai
C/N ratio 11.07 11.60 - -
Total N 2.50 % 2.04 % 17.50 kg N/rai 14.28 kg N/rai
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Total P,0s 2.86 % 1.24 % 20.02 kg P,Os/rai | 8.68 kg P,Oy/rai

Total KO 0.27 % 0.78 % 1.89 kg K,O /rai 5.46 kg K,O /rai

8.4 naLesnyAuln nanAnYeIAaTer uazsuliivesAundegnaden
AugeesidfisseznouAuiies qguandl 1 2560 Tanwgs wde 64.1 lwufiuns 1o
wandnilnuisvesiuded ade 285 Alanfusiols uavandRvesRundsUgndnder wuin duflauduy
nsn-avesiulunans (pH = 7.2) dansiili (EC 1:5) wiriu 0.05 waTwudsewuns ogluszau
Ly Yhinaduniedag winiu 1.41 Weddud Yinameanledaiiduusslon] wiiiu 48 fadnfusie
Alansy Uiinalnuna@ouiiuandsuls wiiiu 119 Sadndudedlansy aguiudt Aanudunsa-ag
anaudntien Usinuduniedagludulidsundas Uhinameanedafifuusslesifiuiu druiuw

Tunadeuinanideuldananandes Wewssuiieuiviunsulgndnlnadesdnd Welanauwavein

U oA A i Y

22 MUANNBUY

Y

Nnadesdnd Wudndadeniaivilifisnneimsldndualulunug wazdnlnades

o ¢al

dninugnaumds Tnenuinduuagludnden Tunatmdnuiaads 399 Alandusels Tudiuvesdud
Feadenududuresiulasiau weaneda wavinunafou was 1.58 0.24 waz 1.91 Wesidusn dudu
druvedufimududureslulnsiau weanosa waslnuna@oy was 3.18 0.23 uar 0.69 Wosldus
Frfunslonauiawsnduiaden vliismemnslanduaduluiu Guserly) fed lulasiou 9.6 Alansu N

sols Weaneosa 1.0 Alansu P mals warlnwnawdey 5.1 Alansy K fals (Table 3)

Table 3 Nutrient concentration and uptake in different parts of mung bean in clay soil at

Phetchabun in 2017.

Plant Dry weight | Nutrient concentration (%) Nutrient uptake (kg/rai)
parts (kg/rai) N P K N P K
Stalk 194 1.58 0.24 1.91 3.1 0.5 3.7
Leave 205 3.18 0.23 0.69 6.5 0.5 1.4
Nutshell 40 0.96 0.07 0.75 0.4 0.0 0.3
Grain 96 4.31 0.44 0.48 4.1 0.4 0.5
Total 535 14.1 1.4 5.9

ANERINTEINITETAEUN LAY qauan?l 2 U 2561 Tiaaugs whe 70.6 wufiuas i
a Y < a a YR ' = o ~ ' v & Y2
HanAnHNLTareduTeT ade 195 Alanusels Welanauimwendilednivanioutilnaiesdn
WU AukarlureInnen ulauindnwiaeds 289 Alansusals Tudiuveeduddeniannuudy

§ @

299lulnsau Woanesa wazlnuwnadou wag 0.25 0.22 way 6.40 Wasiud a1nsudiuvesiuining
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Wutuvaslulnsau Wweanesa wazlwunal@ey wwae 0.50 0.25 way 2.10 wWasidud  asunslanauley
gnaudITen Mlndismewnsldnduadlulusiu Guuazly) deil lulasiau 1.04 Alandu N sisls Weanesa

0.66 Nlansu P mals warlnwnawdey 12.97 Alansu K siols (Table 4)

Table 4 Nutrient concentration and uptake in different parts of mung bean in clay soil at

Phetchabun in 2018.

Plant Dry weight | Nutrient concentration (%) Nutrient uptake (kg/rai)
parts (kg/rai) N P K N P K
Stalk 160 0.25 0.22 6.40 0.39 0.34 10.25
Leave 129 0.50 0.25 2.10 0.65 0.32 2.72
Nutshell 149 0.20 0.12 1.78 0.29 0.18 2.66
Grain 109 0.87 0.52 1.12 0.96 0.56 1.22
Total 547 2.30 1.41 16.85

o o

8.5 naissayiiiulavesdnlnaidesdnd
8.5.1 aAnwgeiuvastnlnaissdnifiony 30 fu

nsdamspuisaessUuuy Iiud suuuuildldugniandedou werlinmsugndaudenneu gaugndl 1
9 2560 fiugnlufusiumien Wanugsiuvesinlnadesdnifleny 30 Yuunndstunieadd waed

Uduiusiu laenisugnaaded-dnlnadesdnd Siudunisladelulasiau v whmuaiaseiauly

o = aaa o’d‘

8n31 7.5-5-5 . N-P,0s-K,0 #ials saufuyalnuazdedinmianesnd vianugsuvesdnilnaies

o ¢ ‘:4'

dniunniign (121 wuRiwns) sesasundunislddonuaiiasizinuludng 15-5-5 Alansu N-P,0sK0

sols 1Augeru Wi 113 wufiwes mnlivgnaadenae (Ugndnilnadesdnisginsied) waglild

| |
& o aadaa [y

Jowail Tianuasiuvestinlnaidesd®d avign (92 wuiung) Wewieuiguiunssuisninisugna

Y

WernouwaInumedlnaiesdnd wililalddeind wudr dudnalualiainugesu uanndt 106

LIURLUAS

'
a

dmsuanuguestmlnadesdnd gauani 2 Y 2561 ey 30 Ju TuAusiumies Wnaluviues

a v o oaa & o a da o a v X o cqu v !
WREINUAVUN 1 ﬂ@ﬂqiﬂﬂﬂqiﬁumuﬂqiﬂ@jﬂﬂjLSU‘EJ'J-'TJTJIW@LaENﬁm’J IWQ'JWNQQGUE]Q?JTJIW@M"Wﬂ'ﬂ?ﬂ'ﬁﬂaﬂ

11lneeg1ungl eNa1anIsuIsnslddednsisng q wudn Wanugaunnd1eiunisatfegned
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[

HedAny lnenmslilddeiasiinadonisasyiuladiuaiuas iauaaiies 72 wuwnsuinty @
Bnslddonssudteng  ianugelnalAeaiu se13ne 83 - 85 lwufiums (Table 5)
nnsUgndnlnesisaesgguan azuiiudn nMsinnsiunsassgiuuusazn1sdanisleluguuuusa

9 dnasiensasyiulacuaEIvetlnaiesd@n oy 30 Tu

Table 5 Plant height at 30 days (cm) after planting under different cropping systems and

fertilizer management for Nakhon Sawan 3 hybrid corn in clay loam soil at Phetchabun in 2017/2018.

Cropping systems Cropping systems Avg.
Fertilizer (F) (C) 2017 Ave. (C) 2018 Avg. 2 yrs.
. Corn Mung Comn Mung (F) (F)
(kg N-P,05-K,0O/rai) (F)
bean - bean -
Corn Corn
Without fertilization 92 c 106 b 99 69 75 72b 86
15-5-5 104 b 113 ab 109 79 86 83a 96
7.5-5-5 + Chicken manure 107 b 108 b 107 79 87 83 a 97
7.5-5-5+ Chicken manure + PGPR 97 bc 121 a 109 83 87 85a 97
Average (C) 100 112 106 78 b 84 a 81 94
F-test (Cropping systems) ** *
F-test (Fertilizer) * **
F-test (Cropping systems x Fertilizer) * ns
(@) 6.5 % 10.6 %
CV (F) 8.5 % 8.6 %

Means followed by a common letter are not significantly different at 5% level by DMRT

ns = not significant, * = significant at p<0.05, ** = significant at p<0.01

o/

8.5.2 A7ugiuvasiilnaiesdnifiany 60 u

nssyivlavesinlnadesd@minuaiuasnuiieny 60 Ju gavani 1 Y 2560 Mgnlusiusiu
wiled Winalwiwesdedtuainugsinlnaiieny 30 u nudn msdanisAunassgiuuuiinasanis
Wiiulnauaugestalng lngdlnadesdnindsuuunsdnnisiaelivgnianden iaaugedy

(185 Wwufiuns) Andnisugniudenneudandnilng Tiauessiu wdy 207 lwufiwng Weiansanns

aa 1 =

In13Y08lunssadseng 4 anugawandeiunsatfegreiideddy n1sldlddeind iaiugeiy

'
o

Aan (178 wudiwns) lusaeiinisladomuaiwsziauludnsn 15-5-5 Alansu N-P,0sK0 sials 11

q

ANEFULINER (207 WuRlues)  wanlduandnsiunssudsniinnslddeiadludng 7.5-5-5 Alansu N-

acaa

P,Os-K,0 dialstinduyall  wavnsnddnimslddewiludng 7.5-5-5 Alandu N-P,0s-K0 sialssuiu
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+ [ K-”

yaliuazdeinmiidniens Tiaiugeiuwindu (200 wufwns) wayldivfduiusdoninugesening
JURUUNTIANSAULAZ JUMUUNTIANTSUeNssuianang 9

drunnugmestininaidesdnd gauand 2 T 2561 fieny 60 u Ygnlufusiumidss wudn A
aswasimnlnaiosdnifidnsdansAuiaesguuuulinnugaunnietu waednsios q Suastonis
WanAuladuaags Welildtednlnedanugsian (189 lwuRiums) amadu uagnssuisninisld
{elulasiauaiedng WanugddndiAsaiu (217-219wufwns) wansi1 nsladeiinasonisiaiauivla
AuANgeuestnalng dunisladenuainsiesiauludng 15-5-5 Alansu N-P,0sK0 sals v
ANUGIAUINGR (224 LwuFlums) (Table 6)

Flnadeadnifiony 60 fu fassngugn nud1 mslddeinadenisiaiquivlavesdininadedn

Tngianenslddenuaiiaseiaulinnuasnnianvisaegauan

Table 6 Plant height at 60 days (cm) after planting under different cropping systems and
fertilizer management for Nakhon Sawan 3 hybrid corn in clay loam soil at Phetchabun in 2017/2018.

Cropping systems Cropping systems
Fertilizer (F) (C) 2017 Ave. (C) 2018 Avg. Avg.
) Corn Mung Comn Mung (F) 2 yrs.
(ke N-P205-HO/rai) bean - (F) bean - ()
Corn Corn
Without fertilization 167 188 178 b 188 191 189 ¢ 184
15-5-5 200 213 207 a 219 228 224 3 216
7.5-5-5 + Chicken manure 192 208 200 a 210 223 217b 209
7.5-5-5+ Chicken manure + PGPR 181 218 200 a 214 223 219b 210
Average (C) 185 b 207 a 196 208 b 216 a 212 204
F-test (Cropping systems) ** *
F-test (Fertilizer) * **
F-test (Cropping systems x Fertilizer) * ns
v (O 6.5 % 10.6 %
V(R 8.5 % 8.6 %

Means followed by a common letter are not significantly different at 5% level by DMRT

ns = not significant, * = significant at p<0.05, ** = significant at p<0.01

8.5.3 ANNgIRuvastlnatesdninssaznawiuien
Augevesiinaluszesneuiuies gauanit 1 U 2560 Nugnlufusiumien Tinaviiues
WweaiuiuALgeruresdnlnaiony 30 wag 60 Tu wudl N1sIANSAUNsERIgULUUIITANgIRyY

v v

YIUIINALANA19NIAY waglufduiusiulagnisugnaades-tnilnadesdnd saudunisldde
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+

Tulasiau 1 WimuAieTeRaulugnst 7.5-5-5 an. N-P,0s-K0 iols sauiuyalivasein niidd

q

91578 Tiaugeduestnlnmdesdmnininiian (246 wufiuns) sesaaulunisladesns 7.5-5-5 nn.

N-P,0s-K,0 sials saufiuyaln iaugesu wdy 243 wudiwes ynlidgndandedas wavldlddewnd

' '
& o v

Tieugeurastnlnadedng silan (215 wuiwes) dowieudisufunssisidnisdgndaden-
Frlwadesdind wildldlateowd wuih Taugedu snnndh 221 wufms

dugeuand 2 T 2561 anugewesiminadssdnifiszesiuien wui erugmestilnaides
dniffisdansAutsaossuuuy Wanugeansiatu waensladonssudBag q Tuadenisaiouivls
Fruanugs delalladedninadanuasian (190 wufiwng) suddy wagnssuisidnsladedu 1
armgdlndifssiu uansin nslateiinadensaigiivlnduaugaesdning fufuagiuin msld
Jofnasensasivinvestninade e’ detmneldlsfuieilinsaiydvln wu GRRHGRGTER

]

(Table 7)

Table 7 Plant height at harvest (cm) after planting under different cropping systems and

fertilizer management for Nakhon Sawan 3 hybrid corn in clay loam soil at Phetchabun in 2017/2018.

Cropping systems Cropping systems
Fertilizer (F) (© 2017 Ave. (€) 2018 Avg. AV
_ Corn Mung Corn Mung (F) 2
(kg N-P,05-K,0O/rai) (F)
bean - bean - yrs.
Corn Comn (F)
Without fertilization 215 ¢ 221 bc 218 188 191 190 c 204
15-5-5 229b  228b 229 219 229 224 3 227
7.5-5-5 + Chicken manure 222 bc 243 a 233 210 224 217b 225
7.5-5-5+ Chicken manure + PGPR 219c 246 a 233 214 225 220ab 227
Average (C) 221 235 228 208 b 217 a 213 221
F-test (Cropping systems) ** *
F-test (Fertilizer) ** **
F-test (Cropping systems x Fertilizer) x* ns
ava(@) 2.0 % 4.5 %
Vv (R 33 % 3.1%

Means followed by a common letter are not significantly different at 5% level by DMRT

ns = not significant, * = significant at p<0.05, ** = significant at p<0.01

8.6 2IAUTZNOUNANANVBIT I INALR SR

8.6.1 ITUIUAUY
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nsdantsutisanssuuuy Tugquanil 19 2560 T uausuresdnlnadssdniumndatu lae
nsUgninneudlne THamaudu (11,228 dudels) inninisugndnlneegiades luvaziing
Fn5Uelunssudseing 9 iwuduwaneesiun1ea@da wildnuufduiusseninegluuuvensinnis
AunarsUuuunsinmadeiteng @ Ssnsdanshursasssuuuuienslivgndaudeuazmdgniauden
rouvgndnilng nssuslallale duudusiign (10,322 dusiels) Tuvaeiinssaisninisldadeiniily
051 7.5-5-5 Alandu N-P,0s-K,0 selssauiuyald Aliduusdiumnan i 11,867 dusiols uslsl
uanAnfunssAsTnsladeniifissegufien uagnssuisninslddeinilusng 7.5-5-5 Alansu N-
P,Os-K,0 #alssaufuyalnwagedin miidfions Ivduiusiu WA 11,211 uay 11,445 dusiels (Table
8)

qaUgnd 2 T 2561 nsdantsusisanssuuuulsifnadedwauduvesiminadedng Fafuszuy

~ 14 Y ad ™ ! a a ° Y v N
ﬂqiﬂQﬂW%LLagﬂ’]{LaU‘EJ@'JEI’Jﬁ@'N i ‘lllllNaG‘I@ﬂ']iLWNU?@J'\WQWUUU@UW@Q%'YQIW@Laﬁ]ﬂa@n

Table 8 Stand count (plant/rai) under different cropping systems and fertilizer management for

Nakhon Sawan 3 hybrid corn in clay loam soil at Phetchabun in 2017/2018.

Cropping systems (C) Cropping systems
2017 (O) 2018 Avg. Avg.
Fertilizer (F)
Corn Mung Avg.(F) Corn Mung (F) 2 yrs.
(kg N-P,05-K,O/rai)
bean - bean - (F)
Corn Corn
Without fertilization 10,089 10,556 10,322 b 9,098 8,967 9,032 9,677
15-5-5 11,000 11,423 11,211 a 8,523 8,941 8,732 9,972
7.5-5-5 + Chicken manure 11,245 12,489 11,867 a 8,941 9,019 8,980 10,424
7.5-5-5+ Chicken manure + 11,089 11,800 11,445 a 9,673 8,686 9,180 10,313
PGPR
Average (C) 10,856 b 11228 a 11,211 9,059 8,904 8,981 10,096
F-test (Cropping systems) * ns
F-test (Fertilizer) ** ns
F-test (Cropping systems x Fertilizer) ns ns
avi(@) 6.6 % 10.7 %
v (F) 8.8 % 8.7 %

Means followed by a common letter are not significantly different at 5% level by DMRT

ns = not significant, * = significant at p<0.05, ** = significant at p<0.01

8.6.2 UNMUNAUER
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thwiinduaniildunisdanisiuisasssuuuy Tugguanil 19 2560 tufle mIUgnuaglivgnda
dereulgndmilnadienuuansatunisedd Tasnisugnianeudnalne Wibwiingu (1,136 Alandusde
19) wernsdanstoniunssiiene 9 Thbadnduunndatuogiadutn Tnemslaloniifiood
LRR Iﬁﬁﬁwﬁfﬂé]’uqqqm waitnaiAesiunsladeniilugng 7.5-5-5 Alandu N-P,05-K0 sialssiuiuyaln

wazgeninnshdlaleiniiognfidedAgnieada ogrlsiany linwuufduiudsenineguuuunsdanisiu

wazN15InNNsUeLuURg 9 (Table 9)

[
LY

gaUan? 2 ¥ 2561 wud1 dmtinauresinlnadesdnininisianisaunassguuuy ihmidneu
Tdupneneiy WeRansaynnssuls ndmidnduuandsiunaifegraiifeddgy nislddewnilugns
15-5-5 Alan3u N-P,05-K0 Ineilminduadeasan 1,650 Alansusiels diunislilalelvidmidndu
o o = a U ' ! v & =] ! 1A ! S g ¥ & v & A v
anenign 911,136 Alandusiels deuazimiud mslddeiinasetminvesdnlnadesdnd edrilnn

Lilasulde nsasaivlnazanas silihvdndusiindinislddedseng

Table 9 Stalk fresh weight (kg/rai) under different cropping systems and fertilizer management
for Nakhon Sawan 3 hybrid corn in clay loam soil at Phetchabun in 2017/2018.

Cropping systems Cropping systems
(O 2017 (O 2018 Avg. Avg.
Fertilizer (F)
Corn Mung Avg.(F) Corn Mung (F) 2 yrs.
(kg N-P,05-K,O/rai)
bean - bean - (F)
Corn Corn
Without fertilization 1,003 1,014 1,000b 1,132 1,139 1,136 c 1,073
15-5-5 1,175 1,332 1,253 a 1,725 1,575 1,650 a 1,452
75.5-5 + Chicken manure 1,118 1,098 1,108ab 1,637 1,451 1,504 1,326
ab
7 5.5-5+ Chicken manure + 1,040 1,305 1,173b 1,610 1,254 1432b 1,303
PGPR
Average (C) 1,084b 1,188 a 1,136 1,526 1,355 1,440 1,288
F-test (Cropping systems) * ns
F-test (Fertilizer) * **
F-test (Cropping systems x Fertilizer) ns ns
v (O 7.9 % 22.5 %
QA(D) 15.0 % 13.4 %

Means followed by a common letter are not significantly different at 5% level by DMRT

ns = not significant, * = significant at p<0.05, ** = significant at p<0.01
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8.6.3 Wwmitininsn
uninilnanfilasunisdnnisaunsaesguuuu lugauand 1 U 2560 tume n1sugnuazlidgni
Weaneuvgniilnaiianuuandeiunieeadia Inonisugnadneudiilne lvdmdninan (1,107 Alansy

| 1 1 v

sols) waznisdanisdemunssiiteng q Wmdninanuandafuesaduda Tnenisladeinily
§n91 7.5-5-5 Alan¥u N-P,05-K,0 ol Taufuyaliuazteinmiidfiens Idminingean udld
wanenafunstadewndilugngi 7.5-5-5 Alansu N-P,05-K0 sials Saurfuyaln uaznislddewniludng
15-5-5 Alansu N-P,05-K,0 sials ognslsfimy lunuyjduiussenineguuunisdnnisiuuaznisdnnis
Jouuusng 9 (Table 10)

qUgni 2 T 2561 wut dmiinilnanvesinlnaidesdnifiiinisdnnisiuisanssuuuuliidmiin
Hnasliuansneiu WeRarsanmnnssuds Whihmdniinaauansnsfunsaifesnaiifeddy nslddeind
Tusmsa 15-5-5 Alansyu N-P,05-K,0 Imaﬁﬁ’mﬁﬂﬂﬂama?{aqaqm 1,303 Alansusials dwumsldladely
iwiinduansitgn 7 690 Alansustels Fefuazdiui mslatednasiotmininvosdnlnadedn

Wetmlnaldlesude nswsqdulnazanas sivbmimindnanniinisladedseng «

Table 10 Ears fresh weight (kg/rai) under different cropping systems and fertilizer management

for Nakhon Sawan 3 hybrid corn in clay loam soil at Phetchabun in 2017/2018.

Cropping systems Cropping systems
(O 2017 (O 2018 Avg.
Fertilizer (F)
Corn Mung Ave.(F) Corn Mung Avg. 2 yrs.
(kg N-P,0s-K,O/rai)
bean - bean - () ()
Corn Corn
Without fertilization 616 764 690 b 694 685 690 ¢ 690
15-5-5 951 1,153 1,052 a 1,375 1,231 1,303 a 1,178
7.5-5-5 + Chicken manure 1,011 1,109 1,060a 1,198 1,005 1,101 b 1,081
7.5-5-5+ Chicken manure + 1,047 1,400 1,223 a 1,188 1,163 1,176 b 1,200
PGPR
Average (C) 906 b 1,107 a 1,006 1,114 1,021 1,068 1,037
F-test (Cropping systems) * ns
F-test (Fertilizer) ** **
F-test (Cropping systems x Fertilizer) ns ns
v (@ 211 % 31.1 %
VvV (R 26.2 % 10.3 %

Means followed by a common letter are not significantly different at 5% level by DMRT

ns = not significant, * = significant at p<0.05, ** = significant at p<0.01
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8.6.4 wWasl¥udnzime

Wosidudnzimeaeldnisdanisiusisaesguuuy lugqugndl 1 ¥ 2560 nsugndiinaiiies
ot 1afels Wesidudnzinig (84 %) Jegsninnsugndadenneu 7l 82.8 % usiledinnsdanisleny
3303569 9 dnavibiiuesidudnemizuanansiuegsdaau Tnanisladendiludng 15-5-5 Alansy
N-P,05-K,0 siols liiiesidudnzinizasan walisnsdiunslddendiludns 7.5-5-5 Alansu N-P,0sK,0

% [ 1

sols SwduyaliuasleTinmiiaiens uenandulinuidufduiusseninsguuuunsianisiuiay

a

M33an15Uanunssudsnne ¢ (Table 11) gaugnil 2 U 2561 wWesidudnzimzbinalwituesseniuiv
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Table 11 Shelling (%) under different cropping systems and fertilizer management for Nakhon

Sawan 3 hybrid corn in clay loam soil at Phetchabun in 2017/2018.

Cropping systems Cropping systems
(Q) 2017 (Q) 2018 Avg.
Fertilizer (F)
Corn Mung Ave.(F) Corn Mung Avg. 2 yrs.
(kg N-P,O5-K,O/rai)
bean - bean - F (F)
Corn Corn
Without fertilization 82.8 83.2 825b 74.8 78.1 76.4 b 79.5
15-5-5 84.8 84.0 84.4 a 78.0 80.0 79.0 a 81.7
7.5-5-5 + Chicken manure 83.6 82.3 829b 81.0 78.2 79.6 a 81.3
7.5-5-5+ Chicken manure + 83.6 82.8 83.2ab 785 78.2 78.3 ab 80.8
PGPR
Average (C) 840a 828b 83.3 78.1 78.6 78.3 80.8
F-test (Cropping systems) * ns
F-test (Fertilizer) * *
F-test (Cropping systems x Fertilizer) ns ns
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v (O 1.2% 2.0 %
Vv (F) 1.7 % 3.5 %

Means followed by a common letter are not significantly different at 5% level by DMRT

ns = not significant, * = significant at p<0.05, ** = significant at p<0.01

8.6.5 HAKANNIAINTY 15 Wasidud
msdnnsiuisaeaguuu lugaugni 1 U 2560 Tinandnfinanuiiu 15 Wesidud wandeiu s
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uminilnan nadie winlildde inandafiaudu 15 Weosidud fgn wiss 543 Alansusols waz
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waneeiunssuIsndnslddenuuning q sgdidedAyneada Mvinandanauiiu 15 Wesigud oy
Tugae 824 - 941 Alansusiels Tnensladeailudng 7.5-5-5 Alansu N-P,0s-K,0 sials Taufuyaln
wazdedinmiidiiens dwwildulinandnianuiy 15 Weosidud gean agslsiauladnuujduius

5¥11195UUUUNNTIANISAULAEFULUUNITIANISUaLuuAng 9 (Table 12)

s (Y

gauan® 2 ¥ 2561 wud HandnvestRlnadesdm Indnsdanishiunsassguuuulidmdnilngn

Y oY

1 = Y

Liusnsnstuy Wefinsanynnss Sliuandnunnssiunmsatfogeiifoddy mslddowiludnm 15-
5-5 Alansy N-P,Os-K,0 Imaiﬁmamamaﬁaqqqm 919 Alansusels ﬁauﬂ'ﬁlﬂﬁﬂﬂﬁmamémﬁwﬁqm i
476 Alanfusels Fafuaziiuin nslaleiinadenandnvesinlnadesdnd Wodnlnalildsuls n1s
wigiiulnazanas vilvinandndininnislateiteng 4 dwmdudadeiiinadenandndalne laun Je
lulnsiou Amsdufuasamnuduveuas Srlnnaglinandngs Weldsusmemsiiismenazauqaiu

nslileiitowasusafiiivunn asdielinisiasyiulaf (B9ens, 2556)

Table 12 Corn grain yield at 15% moisture content (kg/rai) under different cropping systems

and fertilizer management for Nakhon Sawan 3 hybrid corn in clay loam soil at Phetchabun in

2017/2018.
Cropping systems Cropping systems
(C) 2017 (C) 2018 Avg. Avg.
Fertilizer (F)
Corn Mung Avg.(F) Corn Mung (F) 2 yrs.
(kg N-P,05-K,O/rai)
bean - bean - (F)
Corn Comn
Without fertilization 485 601 543 b 470 482 476 c 510
15-5-5 753 920 837 a 952 887 919a 878
7.5-5-5 + Chicken manure 781 866 824 a 862 706 784 b 804
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7.5-5-5+ Chicken manure + 803 1,079 941 a 834 818 826 b 884
PGPR

Average (C) 705 b 866 a 786 779 723 751 806
F-test (Cropping systems) x ns

F-test (Fertilizer) ** **

F-test (Cropping systems x Fertilizer) ns ns

v (Q 20.2 % 31.6 %

CV(F) 255 % 11.2 %

Means followed by a common letter are not significantly different at 5% level by DMRT

ns = not significant, * = significant at p<0.05, ** = significant at p<0.01
8.7 Usunausnnanmsludausng o vasdninadesdn

8.7.1 U3n1aus19 @195 luduvassiu
a ¢ 1a | Y 2 A ] A oo A
Na3ATeRUTINEmeIMs ludIuressusraziune WUl ssuumsugnitsinasiedininy
Wuduvedlnuwna@enludu snviululasiuuasreanesa Inelinududuvesinunadougean (1.29
Woslgud) sesasnndureansda (0.21 wWaesidud) uazlulasiau (0.21 wWesidud) uenanuudmuin
nsdnnsdedinaneanududululasiauluiu nssudsn 4 Adnmslddewmidludng 7.5-5-5 Alandu N-

+

P,Os-K,0 siols srufuyalinazdedininiiinens Wanududuvedlulasiaugengn (Table 13) lag
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a Y v

Tlnadesdninuguasanssd 3 danududuvesiulagiau wearesa wavlnuvnadeyludu wae 0.21,
0.21 wag 1.29 wWesidud aud1du waznuujduiusseninsssuunisugniivuaznisdnnisleiidns
#1199 Tulnunaeu nenssuisninsladeiniiludng 15-5-5 Alandu N-P,0s-K,0 sials sauiunisuan
= O ¥ v 5 Y : v Y v a P
fywaunay (0genumedilnadssdnd) ianudutuvednunaiBeysnan
a a P ~ P a v v

31015199 14 YTununisgaldsineimisiuiiy Feuseiuanaiududuveslulasiay
Woanesa warlnunageuiudininuis wudn szuunisugnivlaiinadeusuiunisgaldsinemislu
druvesiuvesdilnadesdnd lnelivsununisgaldsmlulasau Weanesa waslnuna@esludiuves

s 10U 0.94, 0.88 wag 5.71 Alansu N-P-K sials mugdieu

Table 13 Nutrient concentration (%) in corn stalk under different cropping systems and fertilizer

management for Nakhon Sawan 3 hybrid corn in clay loam soil at Phetchabun in 2017.

Nutrient concentration (%) in corn stalk under different cropping systems
Fertilizer (F)

(kg N-P,05-K,O/rai) Nitrogen Phosphorus Potassium

Corn Mung Avg(F) Corn Mung Avg(F) Corn Mung Avg(F)
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bean - bean - bean -

Corn Corn Corn
Without fertilization 0.17 0.16 0.17b 0.21 0.29 0.25 1.31bc 1.30 bc 1.30
15-5-5 0.18 0.30 0.2dab | 0.23 0.17 0.20 1.16¢ 1.59 a 1.37
7.5-5-5 + Chicken manure 0.17 0.16 0.17b 0.15 0.23 0.19 1.14c 1.40 ab 1.27
7.5-5-5+ Chicken manure +

0.27 0.24 0.25a 0.13 0.26 0.19 1.22c 1.18 ¢ 1.20

PGPR
Avg(Q) 0.20 0.21 0.21 0.18 0.24 0.21 1.21 1.37 1.29
F-test (Cropping systems) ns ns *
F-test (Fertilizer) * ns ns
F-test (Cropping systems x Fertilizer) ns ns **
v (Q 43.6 25.6 6.8
vV (R 34.9 34.4 10.4

Means followed by a common letter are not significantly different at 5% level by DMRT

ns = not significant, *

significant at p<0.05, ** =

significant at p<0.01

Table 14 Nutrient content (kg/rai) in corn stalk under different cropping systems and fertilizer

management for Nakhon Sawan 3 hybrid corn in clay loam soil at Phetchabun in 2017.

Dry weight (kg/rai)

Nutrient content in corn stalk (kg/rai)

Fertilizer (F) Nitrogen Phosphorus Potassium
(kg N-P,05-K,O/rai) Corn Mung Cormn  Mung Corn Mung Corn Mung
Avg Avg Avg Avg
bean - bean - bean - bean -
(F) (F) (F) (F)
Corn Corn Corn Corn
Without fertilization 483 382 432 0.84 0.64 0.74 0.89 1.09 099 | 6.33ab  4.91b 5.62
15-5-5 429 a7é 453 | 0.76 1.39 1.07 1.00 0.78 0.89 | 5.00b  7.59% 6.29
7.5-5-5 + Chicken
455 410 433 | 0.79 0.69 0.74 0.70 0.91 0.80 | 5.07b  5.75b 4.41
manure
7.5-5-5+ Chicken
507 424 465 | 1.33 1.11 1.22 0.65 1.05 0.85 | 6.15b  4.86b 5.51
manure + PGPR
Aveg(C) 468a 423b 446 0.93 0.96 0.94 0.81 0.96 0.88 5.64 5.78 5.71
F-test (Cropping systems) ** ns ns ns
F-test (Fertilizer) ns ns ns ns
F-test (Cropping systems x ns ns ns *
Fertilizer)
v (Q 3.2 48.9 20.3 25
CV (F) 13.8 42.2 24.9 154

Means followed by a common letter are not significantly different at 5% level by DMRT

ns = not significant, *

significant at p<0.05, ** =

significant at p<0.01
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Table 15 Nutrient concentration (%) in corn leave under different cropping systems and

fertilizer management for Nakhon Sawan 3 hybrid corn in clay loam soil at Phetchabun in 2017.

Nutrient concentration (%) in corn leave under different cropping systems
Fertilizer (F) Nitrogen Phosphorus Potassium
(kg N-P,05-K,0/rai) Corn Mung Corn Mung Corn Mung

bean -  Avg(F) bean -  Avg(F) bean -  Avg(F)

Corn Corn Corn
Without fertilization 0.32b 0.33b 0.33 0.22a 0.22a 0.22 1.12 0.94 1.03
15-5-5 0.36b 0.57a 0.47 0.19a 0.21a 0.20 1.08 1.43 1.26
7.5-5-5 + Chicken manure 0.42b 0.56a 0.49 0.14b 0.20a 0.17 1.15 1.06 1.11
7.5-5-5+ Chicken manure +

0.48ab 0.34b 0.41 0.14b 0.21a 0.18 1.32 1.28 1.30

PGPR
Avg(Q) 0.40 0.45 0.42 0.17 0.21 0.19 1.17 1.18 1.17
F-test (Cropping systems) ns ** ns
F-test (Fertilizer) o ** ns
F-test (Cropping systems x Fertilizer) ** * ns
v (Q) 13.8 55 11.0
CV (F) 20.1 13.7 18.7
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Means followed by a common letter are not significantly different at 5% level by DMRT

ns = not significant, * = significant at p<0.05, ** = significant at p<0.01

Table 16 Nutrient content (kg/rai) in corn leave under different cropping systems and fertilizer

management for Nakhon Sawan 3 hybrid corn in clay loam soil at Phetchabun in 2017.

Nutrient content in corn leave (kg/rai)

Dry weight (kg/rai)
Fertilizer (F) Nitrogen Phosphorus Potassium

(kg N-P205-Kzo/rai)

Corn Mung Corn Mung Corn Mung Corn Mung
Avg Avg Avg Avg

bean - bean - bean - bean -
(F) (F) F) (F)

Corn Corn Corn Corn

Without fertilization | 464 361 413 1.52¢ 1.18d 1.35 0.98 0.78 0.88 | 5.32b 3.41c 4.37
15-5-5 464 505 484 | 1.69pbc  2.8da  2.26 0.90 1.04 0.97 | 5.07b 7.20a 6.14

7.5-5-5 + Chicken
523 419 471 | 2.20ab  2.33ab 227 0.73 0.85 0.79 | 6.03ab  4.48bc 5.26
manure

7.5-5-5+ Chicken
608 541 574 2.93a 1.87bc  2.40 0.86 1.14 1.00 8.00a 5.68b 6.84
manure + PGPR

Ave(Q) 515 456 486 2.08 2.05 2.07 0.86 0.95 0.91 6.11 5.19 5.65
F-test (Cropping systems) * ns * **
F-test (Fertilizer) x> *x ns *
F-test (Cropping systems x ns ** ns *
Fertilizer)
v (Q 8.4 20.9 6.9 5.2
CV(F) 16.1 23.8 19.3 255

Means followed by a common letter are not significantly different at 5% level by DMRT

ns = not significant, * = significant at p<0.05, ** = significant at p<0.01

8.7.3 Ysunausn@mnstudauveanuiln
a ! A % + a ! v A ! = 4 v
3115199 17 WU seuunsugnivsuarni1sdanistenuandisiuiinase danududuves
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Tnunadey wwie 0.07, 0.10 uag 0.33 Alansu N-PK sols Faziiudl dalnadesdnidusuiunisgs

Tfnunaeuluniuilngsiign sosaswnduneanssa wazlulnsiaunudisu (Table 18)

Table 17 Nutrient concentration (%) in corn husk under different cropping systems and fertilizer

management for Nakhon Sawan 3 hybrid corn in clay loam soil at Phetchabun in 2017.

Nutrient concentration (%) in corn husk under different cropping systems
Fertilizer (F) Nitrogen Phosphorus Potassium
(kg N-P,05-K,0/rai) Corn Mung Corn Mung Corn Mung
bean - Avg(F) bean - Avg(F) bean - Avg(F)
Corn Corn Corn
Without fertilization 0.09 0.13 0.11 0.20 0.25 0.22a 0.61 0.78 0.70a
15-5-5 0.12 0.17 0.14 0.19 0.20 0.20ab 0.56 0.70 0.63ab
7.5-5-5 + Chicken manure 0.15 0.14 0.15 0.18 0.21 0.20ab 0.57 0.73 0.65a
7.5-5-5+ Chicken manure +
0.13 0.13 0.13 0.13 0.20 0.17b 0.55 0.58 0.57b
PGPR
Avg(Q) 0.12 0.14 0.13 0.17 0.22 0.20 0.57 0.70 0.64
F-test (Cropping systems) ns * *
F-test (Fertilizer) ns ** *
F-test (Cropping systems x Fertilizer) ns ns ns
v (Q 153 17.0 9.9
CV(F) 29.5 14.7 11.6

Means followed by a common letter are not significantly different at 5% level by DMRT

ns = not significant, * = significant at p<0.05, ** = significant at p<0.01

Table 18 Nutrient content (kg/rai) in corn husk under different cropping systems and fertilizer

management for Nakhon Sawan 3 hybrid corn in clay loam soil at Phetchabun in 2017.

Nutrient content in corn husk (kg/rai)

Fertilizer (F) Dry weight (kg/rai)

) Nitrogen Phosphorus Potassium
(kg N-P,05-K,0O/rai)

Corn Mung Avg | Corn  Mung Avg Corn Mung Avg Corn Mung Avg
bean-  (F) bean - (F bean-  (F) bean - (F)
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Corn Corn Corn Corn
Without fertilization 46 36 41 0.04 0.05 0.05b 0.09 0.09 0.09 0.29 0.28 0.28
15-5-5 52 ar 50 0.06 0.07 0.07ab 0.12 0.08 0.10 0.28 0.32 0.30
7.5-5-5 + Chicken
52 56 54 0.08 1.00 0.09a 0.09 0.11 0.10 0.30 0.44 0.37
manure
7.5-5-5+ Chicken
75 49 62 1.00 0.06 0.08ab 010 0.10 0.10 0.41 0.29 0.35
manure + PGPR
Avg(C) 56 ar 52 0.07 0.07 0.07 0.10 0.10 0.10 0.32 0.33 0.33
F-test (Cropping systems) ns ns ns ns
F-test (Fertilizer) ns * ns ns
F-test (Cropping systems x ns ns ns ns
Fertilizer)
v (O 45.9 26.3 68.4 58.4
CV (F) 31.1 23.5 44.1 36.0

Means followed by a common letter are not significantly different at 5% level by DMRT

ns = not significant, * =

8.7.4 Usunausinamisludiuvesds

significant at p<0.05, **

significant at p<0.01

N133ANTSAY (SeUuNsUgNiiY) kazn133nnisdeseuusng o dnadennududuvesioanasa

wazlnuna@enluds waldianuwanenaluanuutuvedlulnsay 1a Janududuvelulnsiay

Woanesa waslnunaenluss wae 0.17, 0.06 wag 0.42 Wesidud muddu (Table 19)

WenasanyUsunamsaaldlulasiau veaneda warlnunageuluds wudr Tilnadesdndd

nsgaldlulasiau Weaneda uaslnunaesluds \2ae 0.07, 0.02 wag 0.16 Alandu N-PK #ie (Table

20)

Table 19 Nutrient concentration (%) in corn cob under different cropping systems and fertilizer

management for Nakhon Sawan 3 hybrid corn in clay loam soil at Phetchabun in 2017.

Nutrient concentration (%) in corn cob under different cropping systems
Fertilizer (F) Nitrogen Phosphorus Potassium
(kg N-P,05-K;0/rai) Corn Mung Corn Mung Corn Mung
bean - Avg(F) bean - Avg(F) bean - Avg(F)
Corn Corn Corn
Without fertilization 0.17 0.19 0.18 0.06bc 0.08a 0.07 0.38 0.48 0.43a
15-5-5 0.16 0.19 0.18 0.07b 0.07b 0.07 0.40 0.50 0.45a
7.5-5-5 + Chicken manure 0.17 0.16 0.16 0.06bc 0.07b 0.06 0.37 0.48 0.43a
7.5-5-5+ Chicken manure +
0.18 0.16 0.17 0.05c 0.07b 0.06 0.28 0.43 0.35b
PGPR
Avg(CQ) 0.17 0.17 0.17 0.06 0.07 0.06 0.36b 0.47a 0.42
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F-test (Fertilizer)

v Q)
Cv (F)

F-test (Cropping systems)

F-test (Cropping systems x Fertilizer)

ns
ns
ns

11.2

15.2

*%
*%

*%

52
8.7

*¥

*

ns
8.0
14.2

Means followed by a common letter are not significantly different at 5% level by DMRT

ns = not significant, * = significant at p<0.05, ** = significant at p<0.01
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Table 20 Nutrient content (kg/rai) in corn cob under different cropping systems and fertilizer

management for Nakhon Sawan 3 hybrid corn in clay loam soil at Phetchabun in 2017.

& LY s 1A 4
W@ s ugiuTaunsaald

Nutrient content in corn cob (kg/rai)
Dry weight (kg/rai)
Fertilizer (F) Nitrogen Phosphorus Potassium
(kg N-P,05-K,O/rai) Corn Mung Cormn  Mung Corn Mung Corn Mung
Avg Avg Avg Avg
bean - bean - bean - bean -
(R (F) (F) (F)
Corn Corn Corn Corn
Without fertilization 40 25 32c 0.07 0.05 0.06 0.02 0.02 0.02 0.15a 0.05b 0.10
15-5-5 a4 aa 4dab | 0.07 0.09 0.08 0.03 0.03 0.03 | 0.17a 0.22a 0.20
7.5-5-5 + Chicken
38 35 37bc | 0.06 0.06 0.06 0.02 0.02 0.02 0.15a 0.17a 0.16
manure
7.5-5-5+ Chicken
52 a4 48a 0.10 0.07 0.08 0.02 0.03 0.03 0.15a 0.19a 0.17
manure + PGPR
Aveg(C) 43 37 40 0.08 0.07 0.07 0.02 0.03 0.02 0.15 0.16 0.16
F-test (Cropping systems) ns ns ns ns
F-test (Fertilizer) * ns ns *x
F-test (Cropping systems x ns ns ns **
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Fertilizer)
v
CV (F)

30.6
224

35.0
31.6

31.7
31.5

51.7
28.8

Means followed by a common letter are not significantly different at 5% level by DMRT

ns = not significant, * = significant at p<0.05, ** =

significant at p<0.01

Table 21 Nutrient concentration (%) in corn grain under different cropping systems and fertilizer

management for Nakhon Sawan 3 hybrid corn in clay loam soil at Phetchabun in 2017.

Nutrient concentration (%) in corn grain under different cropping systems
Fertilizer (F) Nitrogen Phosphorus Potassium
(kg N-P,05-K,0/rai) Corn Mung Corn Mung Corn Mung

bean - Avg(F) bean - Avg(F) bean - Avg(F)

Corn Corn Corn
Without fertilization 0.55b 0.51bc 0.53 0.42 0.40 0.41 0.37 0.36 0.37
15-5-5 0.55b 0.69a 0.62 0.42 0.41 0.41 0.36 0.35 0.36
7.5-5-5 + Chicken manure 0.56b 0.50bc 0.53 0.39 0.41 0.40 0.33 0.35 0.34
7.5-5-5+ Chicken manure +

0.72a 0.54b 0.54 0.41 0.40 0.40 0.34 0.33 0.34

PGPR
Ave(C) 0.60 0.56 0.58 0.41 0.41 0.41 0.35 0.35 0.35
F-test (Cropping systems) ns ns ns
F-test (Fertilizer) *x ns ns
F-test (Cropping systems x Fertilizer) *x ns ns
v (Q 17.1 1.6 8.0
CV(F) 8.3 5.4 8.9

Means followed by a common letter are not significantly different at 5% level by DMRT

ns = not significant, * =

significant at p<0.05, **

significant at p<0.01

Table 22 Nutrient content (kg/rai) in corn grain under different cropping systems and fertilizer

management for Nakhon Sawan 3 hybrid corn in clay loam soil at Phetchabun in 2017.

Nutrient content in corn grain (kg/rai)
Dry weight (kg/rai)
Fertilizer (F) Nitrogen Phosphorus Potassium
(kg N-P20s-K:O/rai) | com Mung Comn  Mung Comn Mung Comn Mung
Avg Avg Avg Avg
bean - bean - bean - bean -
(3] (3] (F) (F)
Corn Corn Corn Corn
Without fertilization | 558 324 441b 3.04c 1.61d 232 2.32 1.31 1.81b 2.09 1.23 1.66¢
15-5-5 717 619 668a | 4.00bc 4.26bc 4.12 297 2.49 2.73a 2.56 2.15 2.36b
7.5-5-5 + Chicken
819 597 708a 4.65b  299c  4.82 3.15 2.47 2.81a 2.67 2.11 2.39b
manure
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7.5-5-5+ Chicken
912 675 793a 6.63a 3.68c 3.71 2.75 3.07 2.26 2.66a

manure + PGPR

Avg(C) 751a  554b 652 4.58 3.14 3.04a 2.25b 2.60a 1.94b 2.27
F-test (Cropping systems) ** * ** **
F-test (Fertilizer) ** ** ** *
F-test (Cropping systems x ns * ns ns
Fertilizer)
v (O 12.9 27.9 14.1 9.6
v (F) 224 25.9 232 24.0

Means followed by a common letter are not significantly different at 5% level by DMRT

ns = not significant, * = significant at p<0.05, ** = significant at p<0.01

8.7.6 Usunausinamnstudnalne
NMTIATIERUSIINNITaalYsInemIsludtufe 9 vesinlnadesdaindnisdanisiu
(szUUN13Ugniie) kazn1sdnn1sdeseuunng 4 nudl 1rlnadesdniiuguasalssd 3 aaldsiy
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Tulnsiaunnge Welimslddanillugng 7.5-5-5 Alansu N-P,0s-K,0 sials sauiuyalnwazdedinini
I swdunsugnitunauray (Ugndninedniegaied) Fednsgeldlulasiau wie 11.08 Alandy
N els wugiunisgalisianeanesagaliveanesaunan iy 5.33 Alaniu P sials diuuSunau
IS ¥ o ! 1 v lel o 6 v 6 [ ¥

swamnstnuwnadeugnaalduaztllazasludiuning q laedilnadesdniiuguasaissa 3 galduin
gn 17.78 Alansu K sials (Table 23)

A a ! a 2 ad v a ! £ lel % a‘g.J/
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wingandnluduvesiu lu nuilnuazds lngdnlnadesdnidanududuveslulasuluudngegn
& s & & v 1 = o A 1% %
Ju 0.60 wag 0.56 Wasldud luszuunsugndilnneg1aied wagszuunsuanadaligilaIniunig
¥ & v ¢ o w N a Y Y [ I3 g | ! v
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Table 23 Nutrient uptake (kg/rai) of corn under different cropping systems and fertilizer

management for Nakhon Sawan 3 hybrid corn in clay loam soil at Phetchabun in 2017.

Nutrient uptake (kg/rai) under different cropping systems
Fertilizer (F)

Nitrogen Phosphorus Potassium
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(kg N-P,O5-K,O/rai) Comn  Mung Comn  Mung Comn  Mung

Avg Avg Avg
bean - bean - bean -
() (F) ()
Corn Corn Corn
Without fertilization 5.5 3.53 3.53 4.30 3.28 3.79 | 14.19 9.95 12.07
15-5-5 6.6 8.65 8.65 5.01 4.42 472 | 13.08 17.49 15.28

7.5-5-5 + Chicken

7.8 6.17 6.17 4.69 4.37 453 | 14.21 1295 1358
manure

7.5-5-5+ Chicken manure
11.08 6.79 6.79 5.33 5.07 5.20 | 17.78 13.28 15.53
+ PGPR

Avg(Q) 7.73 6.28 6.28 4.83 4.29 456 | 14.81 1342  14.11

Means followed by a common letter are not significantly different at 5% level by DMRT

ns = not significant, * = significant at p<0.05, ** = significant at p<0.01

[ d'

dmsudinansgeldsinemsiilenagymelaeiineentuiunandn (@uvesudnuazd) 1
ostheenluaniiuinUlunisndntiinadesdminiinisdnnisiu (seuudgnitesneiu) ssuuiugn
Ilnadesdniagiuied way 4.8, 3.0 waz 2.8 Alansu N-PK sals v3e Wisuwirdudelulasau Je
Woann wazdelnuny dmsutninadesdninuguasaissd 3 wiu 4.8 - 6.9 - 3.4 Alansu N - P,Os
- K0 siols druszuunugniideinainumedilnadesdnd dusianisealdsimemnsniileniagey
melnefineanluiunands i 3.2, 2.3 wag 2.1 Alansu N-PKdals Weuwiriude 3.2 -53 -
1.75 Alansu N - P,Os —K,0 siols auansu

= - Y & A o § val & v
mnlainislanauiaweinitvnduadlulunui asvilvdisnemsaymesenluvianue Tud1ilne
Wesdmiluszuunvgndnlnadesdaiegiuien 1ade 7.8, 4.8 uay 14.8 Alansu N-P-K sials euminiu
Jownill 7.8 - 11.0 - 7.08 Alansu N - P,0s - KO sials  ddussuuilgniadeaudiniumediilng
‘&J v & A a 3 a a [ 1 1 = I
QRNGIZ Mﬂiuﬂmﬁﬂ@aﬂwﬂiqmwﬁaaaﬂlﬂmwm wdY 6.4, 4.4 uaz 13.4 Alansu N-PK sials wWiguwin

fudewnd 6.4 - 10.1 - 16.1 Alandu N - P,0s - K,0 #ials (Table 24)
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Table 24 Nutrient concentration and uptake in different parts under different cropping systems

and fertilizer management for Nakhon Sawan 3 hybrid corn in clay loam soil at Phetchabun in

2017.

Dry Nutrient concentration Nutrient uptake
cropping Plant parts weight (%) (kg/rai)
systems (kg/rai)

N P K N P K
stalk 468 0.20 0.18 1.21 0.9 0.8 5.6
leave 515 0.40 0.17 1.17 2.1 0.9 6.1
husk 56 0.12 0.18 0.57 0.1 0.1 0.3
Corn
grain 751 0.60 0.41 0.35 4.6 3.0 2.6
cob 43 0.17 0.06 0.36 0.07 0.02 0.15
Total 7.8 4.8 14.8
stalk 423 0.22 0.23 1.37 1.0 1.0 5.8
leave 456 0.45 0.21 1.11 2.1 1.0 5.2
Mung bean | husk ar 0.14 0.21 0.70 0.1 0.1 0.3
- Corn grain 554 0.56 0.41 0.35 3.1 2.3 1.9
cob 37 0.17 0.07 0.47 0.07 0.03 0.18
Total 6.4 4.4 13.4
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Figure 3 Corn grain yield at 15% moisture content (kg/rai) on corn to fertilizer management

under different cropping systems for Nakhon Sawan 3 hybrid corn in clay loam soil at

Phetchabun in 2017.
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Figure 4 Corn grain yield at 15% moisture content (kg/rai) on corn to fertilizer management
under different cropping systems for Nakhon Sawan 3 hybrid corn in clay loam soil at

Phetchabun in 2018.

8.9 NMsAsuUasaudin1waivasfundsiuneIt1lnaLaea RS
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a v o= a ¥ 1 v o < ' a ! A a
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[ ! a v & = L 1 3 1 1+ a o b4 [d !
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Table 25 Soil pH after planting at depth 0 — 20 cm under different cropping systems and
fertilizer management for Nakhon Sawan 3 hybrid corn in clay loam soil at Phetchabun in 2017/2018.

Cropping systems Cropping systems
(O 2017 (O 2018 Avg. Ave.
Fertilizer (F)
Com Mung Ave.(F) Comn Mung (3] 2 yrs.
(kg N-P,05-K,O/rai)
bean - bean - (F)
Corn Corn
Without fertilization 6.7 6.3 6.5 ab 6.5a 6.6 b 6.6 6.6
15-5-5 6.4 6.3 6.3b 6.0b 6.5b 6.3 6.3
7.5-5-5 + Chicken manure 6.7 6.6 6.6 a 6.3 ab 7.1a 6.7 6.7
7.5-5-5+ Chicken manure + 6.8 6.6 6.7a 6.3 ab 70a 6.7 6.7
PGPR
Average (Q) 6.6 6.4 6.5 6.3 6.8 6.5 6.5
F-test (Cropping systems) ns x*
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F-test (Fertilizer) * *

F-test (Cropping systems x Fertilizer) ns *
v (O 4.6 % 5.8 %
CV (F) 4.3 % 54 %

Means followed by a common letter are not significantly different at 5% level by DMRT

ns = not significant, * = significant at p<0.05, ** = significant at p<0.01

8.9.2 Usunadunseinglunu
NNA15 14 gauanTn 1 U 2560 Tudusrumies awiuin nsugniadesnnuselgn
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Table 26 Soil organic matter (%) after planting at depth 0 - 20 cm under different cropping
systems and fertilizer management for Nakhon Sawan 3 hybrid corn in clay loam soil at Phetchabun

in 2017/2018.

Cropping systems Cropping systems
(C) 2017 (C) 2018 Avg. Avg.
Fertilizer (F)
Corn Mung Avg.(F) Corn Mung (F) 2 yrs.
(kg N-P,05-K,O/rai)
bean - bean - (F)
Corn Comn
Without fertilization 1.42 1.38 1.40 1.62 1.53 1.58b 1.49
15-5-5 1.44 1.28 1.36 1.62 1.47 1.55b 1.46
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7.5-5-5 + Chicken manure 1.48 1.32 1.40 1.66 1.44 155b 148

7.5-5-5+ Chicken manure + 1.57 1.39 1.48 1.76 1.65 1.70a 1.59
PGPR

Without fertilization 1.48 a 1.34 b 1.41 1.66 1.53 1.59 1.50
F-test (Cropping systems) * ns

F-test (Fertilizer) ns *

F-test (Cropping systems x Fertilizer) ns ns

v (O 9.8 % 16.1 %

CVv (F) 8.1 % 8.1%

Means followed by a common letter are not significantly different at 5% level by DMRT

ns = not significant, * = significant at p<0.05, ** = significant at p<0.01
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Table 27 Soil available phosphorus (mg/kg) after planting at depth 0 — 20 cm under different
cropping systems and fertilizer management for Nakhon Sawan 3 hybrid corn in clay loam soil at

Phetchabun in 2017/2018.

Cropping systems Cropping systems
(C) 2017 (C) 2018 Avg. Avg.
Fertilizer (F)
Corn Mung Avg.(F) Corn Mung (F) 2 yrs.
(kg N-P,0s-K,O/rai)
bean - bean - F
Corn Corn
Without fertilization 36 37 36 18 22 20 b 28
15-5-5 41 34 37 17 18 18 b 28
7.5-5-5 + Chicken manure 39 40 40 28 29 29 a 35
7.5-5-5+ Chicken manure + 38 39 39 27 32 30 a 35
PGPR
Average (Q) 38 38 38 23 25 24 31
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F-test (Cropping systems) ns ns

F-test (Fertilizer) ns **
F-test (Cropping systems x Fertilizer) ns ns
v (O 155 % 38.2 %
CVv (F) 259 % 233 %

Means followed by a common letter are not significantly different at 5% level by DMRT

ns = not significant, * = significant at p<0.05, ** = significant at p<0.01
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Table 28 Soil exchangeable potassium (mg/kg) after planting at depth 0 — 20 cm under
different cropping systems and fertilizer management for Nakhon Sawan 3 hybrid comn in clay loam

soil at Phetchabun in 2017.

Cropping systems Cropping systems
(C) 2017 (C) 2018 Avg. Avg.
Fertilizer (F)
Corn Mung Avg.(F) Corn Mung (F) 2 yrs.
(kg N-P,05-K,O/rai)
bean - bean - (F)
Corn Comn
Without fertilization 58 54 56 148 114 131 a 94
15-5-5 58 45 51 125 97 111 b 81
7.5-5-5 + Chicken manure 59 35 ar 160 135 148 a 98
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7.5-5-5+ Chicken manure + 58 a7 53 143 130 136 a 95
PGPR

Average (Q) 58 a 45 b 52 144 a 119b 131 92
F-test (Cropping systems) ** *

F-test (Fertilizer) ns **

F-test (Cropping systems x Fertilizer) ns ns

V(@) 19.5 % 17.5 %

CV(F) 26.6 % 18.2 %

Means followed by a common letter are not significantly different at 5% level by DMRT

ns = not significant, * = significant at p<0.05, ** = significant at p<0.01
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Table 29 Benefit cost ration (BCR) under different cropping systems and fertilizer management

for Nakhon Sawan 3 hybrid corn in clay loam soil at Phetchabun in 2017.

Cropping Fertilizer (F) Grain yield Income Cost Benefit BCR
systems (kg N-P,05-K,0O/rai) (kg/rai) (baht/rai) (baht/rai) (Baht/rai)
© Corn = Mung i Corn | Mung
bean bean
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Corn Without fertilization 485 - 3,343 - 2,600 743 1.29
15-5-5 5,197 - 3,449 1,748 1.51
753 -
7.5-5-5 + Chicken manure 781 5,386 - 4,135 1,250 1.30
7.5-5-5+ Chicken manure + 5,540 - 4,351 1,189 1.27
803 -
PGPR
Mung Without fertilization 601 285 4,149 6,555 4,895 5,809 2.19
bean - 15-5-5 6,347 6,555 5,743 7,159 2.25
920 285
Corn
7.5-5-5 + Chicken manure 5,973 6,555 6,430 6,098 1.95
866 285
7.5-5-5+ Chicken manure + 7,442 6555 | 6,450 7,548 217
1,079 285
PGPR

Note:  Price of corn grain: 6.9 Baht/kg, Mung Bean : 23 Baht/kg
Price of fertilizer:  urea (46-0-0) 12 Baht/kg, triple superphosphate (0-46-0) 26 Baht/kg,
Potassium chloride (0-0-60) 21 Baht/kg, Rhizobium Bio fertilizer 25 Baht/pack,
PGPR-1 20 Baht/pack, chicken manure 1 baht/kg
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Table 30 Benefit cost ration (BCR) under different cropping systems and fertilizer management

for Nakhon Sawan 3 hybrid corn in clay loam soil at Phetchabun in 2018.

Cropping Fertilizer (F) Grain yield Income Cost Benefit BCR
systems (kg N-P,05-K,0O/rai) (kg/rai) (baht/rai) (baht/rai) (Baht/rai)
@ Corn Mung = Corn Mung
bean bean
Corn Without fertilization 427 - 3,523 - 2,600 923 1.35
15-5-5 865 7.136 - 3,449 3,687 2.07
7.5-5-5 + Chicken manure 776 6.402 - 4,094 2,308 1.56
7.5-5-5+ Chicken manure + 734 6.056 | - 4,310 1,746 1.41
PGPR
Mung Without fertilization 431 3.556 4,895 2,951 1.60
195 4,290
bean -
Corn 15-5-5 792 195 6.534 4,290 5,743 5,081 1.88
7.5-5-5 + Chicken manure 624 195 5.148 4,290 6,389 3,049 1.48
7.5-5-5+ Chicken manure + 697 195 5750 4,290 | 6,409 3,631 1.57
PGPR

Note:  Price of corn grain: 8.25 Baht/kg, Mung Bean : 22 Baht/kg
Price of fertilizer:  urea (46-0-0) 12 Baht/kg, triple superphosphate (0-46-0) 26 Baht/kg,
Potassium chloride (0-0-60) 21 Baht/kg, Rhizobium Bio fertilizer 25 Baht/pack,
PGPR-1 20 Baht/pack, chicken manure 1 baht/kg
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13. A7ANUIN

Figure 5 Farmer’s field at Phetchabun province on Clay loam soil.

The left side (no.19) is without fertilization.

The right side (no.13) is a fertilizer base on soil analysis at rate 15-5-5 kg N-P,Os-K,O/rai.
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Figure 7 Corn plant at R1-Silking.
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Figure 9 Fruit corn on clay loam soil
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