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Impacts of Climate Change on Agriculture
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Abstract

Climate change is caused by the release of greenhouse gases into the atmosphere.
These gases accumulated in the atmosphere, which result global warming and subsequently
impacts on agriculture became more and more obvious. This was due to rising temperature
increasing or decreasing rainfall intensity, changing rainfall pattern, as well as frequently
severe drought and flooding occurred. The global warming trend in the future, temperature will
continue to increase, rainfall is expected to increase or decrease, depend on region. The first
priority of research issues should be focus on how to reduce greenhouse gases emission

intothe atmosphere. In addition, research which focus on current impact of climate change on
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crop production, livestock rearing and aquacultures, as well as how to mitigation and
adaptation to climate change in the future should be realized, especially the institutional which

has its mission on agricultural development and environmental conservation.

Keywords : Global warming, Climate change, Greenhouse gases, Agriculture
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pRenmduladad Ay sdanisiineamnsuidnizaianisnidn nsulaauulasanin
neMAAzdenanszvLatiwinAansuA RN TNAedRd uarnstszusluaunan nsulasuulas
an g aaniAmaannazlandau (Global warming) amsunainnislanlaesfinmzaunsyan

) LA ! o ¥ a d’l a

(Greenhouse gases) §U33eNn1A Nzlanseudenannligungieniagaau Hanisudlstsunismn
LENEU TEALUNNZIAGITU NAANTULINTEURS Waztivian (Bates et. al,, 2008; Aydinalp and Cresser,
2008) wanunalfiiunansnuatitanines lumsbeuunudwing uazeiman @wa (PCC, 2007)

Uszmalneditlsznatlszinns 64 A uen uazbosay 60 (40 &ruaw) ugauvsenadesiu
MM INERINIIN UsNauaNARaNNIaINERs uusarlazdananssnusienylfivesninben uazpanu
o & Ao < > \ o
JuAmNeIIsaedlszansa NN sneaslulssmananun 131 81wl anuctiag uian

fatlsznuiien 28 §1uls (20%) Winunwmaedan s0% ag lwanendaiidu nsulaauulasanin

a = | | aa & ' ' N A WMy
Qﬂﬂqﬂqﬂ@\‘lﬂﬂﬂﬂﬂN@ﬂﬁ‘zmum@ﬂn[5]ﬂqfu\lLﬂu@%ﬂl@ﬁﬂﬁ‘z“ﬁqﬂ'ﬂuﬂﬁ‘zlmﬂ'ﬂﬂrl\?ﬁ@ﬂmﬂ\ﬂﬂiﬂ

NS ANTELIZaUunszan (Greenhouse gases)
o a g o o Y a U | (2% A ]
nsnEAINsINEdauaiuaywinliinanzlanieu lnaasdanldesfnaizeunsyanyg
YU 12 =) :/I d‘ 12 =l al'al o o % 1
ussMALlszinnFatas 20 vaimEeunszanyisune (317 1) AnaEeunszanndunumddnylaun
Anmansuanlasenlas (CO,) Awu (CH,) uazlumiananlas (N,0) Anadmuarlavinaunigasianis

Aanianiau sasasnldiun Angpiuaulpeanlas uaslupsaeenlas muasy

nzienth wazanee 0%
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NN : IPCC(1996)
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Anailmu (CH,) unastlanlaesd1Atyunainnisiouw (91%) daufivaesnannnaeedns
(7%) uaLsaea 2 AT AT (Aydinalp and Cresser, 2008)

Anganiueulaeanlas (CO,) Lmi\iﬁ'nﬁma?wﬁmmmmmmﬁwqmﬁﬂﬁyu‘ﬁ' evianainsms
(12% ﬂummﬂmﬁ?wm) S A TN TV LA EINANER NI T NG SHesF e NN anEms
LANIRENERT

o o

Analupiasanlass (N,0) unasnandAtyunanmsldi]aluinsauainyadeod uaznisunas

o

= ! ! 2 o & v = = o & =

i wsitFunainstandaesfingluniaeanlafasiiosnn WenFaumauiufinadim

Tl w.A. 2554 andiayaredeeAnI9gaReaneg szaufinsaniuenlaeanlas Hmu uazlunia
aan s luiuussennmaslangeluinnidulsydfinignl Aa 391 dousiadudau 1,813 dausiedudou

] 1 b % ] o o d] U 2 ! a dl o o % L%

WaY 324 dausladudan ANAAL TesngantdiAnFaudanungnindsliliivgeeenlluen
< a &y = = = o = - -
duussenIAsEanas 30 1l 2554 WauFeuiieniutl 2553 (Fwad, 2555)

U w.a. 2556 andayalasanisinauaaaiiuei (GCP) Wamanaiiasziilszantldn Tanls
Uaasfnmasusulaaanlamiiamiu 2.3% vsatlszunns 36,000 fiu Fegailulsedfinnsal isReRud

IneFgeeduatiudum 27 fueneu 2557)

nmsilazuudagmugianmaAananmneilaqiiy
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1. qmugﬁmmﬁ (Air temperature)

2
=

gouRTandA1eR NI 0.74 aAnualiias W auiill w.a. 2401 (CAPSA, 2011)

ad a & a4y & e oA Al
ﬂqmﬂ@]ll'ﬂLWNmuqzmqﬂﬁ?@u@ﬂﬂluﬂﬂﬂULLm@:ﬁ‘WHVW]'ﬂ@ﬂ

U

Tunaiug Tstlgung A AaaRNaL 0.9 asAmadea Tt w.A. 2444 — 2548
(Kjellstrom, 2004; Alcano et al., 2007) TngigungHaziinaulug aegguuaninnda 1930058 (EEA,
2004; Jones and Moberg, 2003)

= ad A a & =~ | =
ﬂﬁszﬂ@uqquwumL'ﬂ@EILWN‘ﬂu 0.5 — 0.8 NATHALTEIA Ium':l\?‘l_] W.A. 2449 — 2548 (Juetal,,

a

2013) uazmadiinauzesgnuuRaztmnngdaanlutenguuinluannamiie (Yuetal, 2011) Toegg

al

a 491 = 1l ] v = Al .
YUY NEGIUU (0.04 avAa e dmAell) Uszanne 4 W128957 304 (0.01 aNALIarTeasall) (Piao et
al., 2010)

Uszmrduneluarbensy Kerala goam)igeanafena ity 0.64 asraaidea s

a9

1 1 1 1 v
NenuNNAgARAINNIY 0.23 aaaialiaa Tutodt] w.A. 2499 — 2547 (Prasada, 2009)

a q
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a a a

Uszmalnagungigegaieds anmniagaeas wazanmnieasiuuniingaaudaauly

a9 9 al
1

p A a | &= o d a = o a o
a0 56 1 wazidaiarsaniflumaniafiduw iinnisulasuwlasuiananeoiu nag g ieas
IR 0.79 aarmaided Tutns] w.A.2540 — 2548 (N33, 2550)

ARIMNIINHIUBDIGUNNHAGA QU RIeAtLarg N RANgAsanAdsse (ludaa 2539 -

q

2549) A9 0.12 — 0.91, 0.09 — 0.61 WAL 0.11 — 0.80 AIANTALTHANIANLIUADN fiemanIainTe

'
a o

IUUNNEIQA UATHUUNNANGANINNAAWINGL 0.39 LAz 0.32 B9AN AT IARBNAITTH (LAIAUNS,

a9

2552)

MeRzdueanReINe gLMNNAMARAY LATgMNH m"mmm@ﬂm@@mmﬂmLLm‘Eumwu

q
'

\HauaniAgIzi 3 qgnia gos ﬁ@;mmmammwmunﬁmmmm qwmqu@:q@dumlmium
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GUUUTURLITU Wz ﬁ@jwu%mﬂuqwmqmnﬂfnqmr:Ju (P39 1)

f-‘n”am"mfﬁ?miqmm:ﬁ@;qqmﬂ@ﬂLmvﬂmuﬂmmm@mam'ﬂm LLm‘EumwumuLmﬂfmuﬂu

'
a

199n1ARzFUBaNRENMLe Wauandnazideya 3 ggna @mmmgmmfmﬂ LAZHUUNHAEA

= P o < ad & Py '
RN Hq AU LL@::E] A AP LLMQT‘HNQQWN LR zﬂqMVﬂmNV]m\‘]mu@zLW Nsluq @V‘Hq’)ﬂqﬂﬂqqiuq f A (A9

a

A1)

A91N 1 QN Rgeg AR LazgnagRAgaean o] 2524 — 2539 uBeiegad]

k1l q

s

2540 — 2555 194NARZILEBNIRENIIES WazAIRLFTNE

aaeu AU ansau Ea
AUUNN/AT] (W.A-A.A.) (W.e-N.A.) (N.N-L.2L) PR

me EFud ma4 155ud mAv YE5NE  mev Usswe
grumpiigeqn (C)
2524-2539 32.30 32.90 2991  30.00 3460 35.30 3228 32.77
2540-2555 32.55 33.21 30.80 30.93 34.07 3519 3249 3313
ANHLANFING* +0.25 +0.31 +0.89 +0.82 -0.53 -0.11 +0.21  +0.36
fqmmﬁrﬁ'ﬂ@m (c)
2524-2539 23.85 23.73 17.36 1822 2155 2190 2166  21.90
2540-2555 2418 2414 1869 19.04 2163 22.30 2217 224
ANHLANGING* +0.33  +0.41 +1.33 +0.82 +0.08 +0.40 +0.51  +0.51

* ALAN + UNNLDN NI ANAL - YN0 ARAY

3N : Polthanee and Promkhambut (2014)
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2. lu (Rainfall)

Danms waznsnszaneneanzesdufiassusUsauuansnesuluusasing TuunuyTal
annslunnadenaestfunindsdulunuweauauiin uazglmmeumile usitsnned
wnliinanas luanwsmnefisdless (Kiein et al., 2002)

szmpaviganln Punnelunnauluserfuniufindu 10% whauifenuged]
W.A. 2453 — 2539 (Karl and Knight, 1998)

UszimAeedmadgFunueluanas 60 Hadms nenarliinneBeuasiamimina
wheuienlugast] w.a. 2513 — 2553 (Norton etal., 2011)

Uszmeau Tuannawile Laznzsusen@aawileBunnsuanas 12% luaaeiluam
el sanmrduindy (Piao et al., 2010) Wsnnnlunnlugaengluliisas (Autumn) anas 27.3
Hadung Tudaengluliing (Spring) i 20.6 fadwnslusueiitiundunnlugamgieu
(Summer) RPuwanssiutiassnn (Ju et al., 2013)

s AR AR aTY Kerala tiunnush (109E] w.a. 2534 — 2551) HuwnTiuanad
slu"ﬂmz‘léllllel,ulfm Haripad Was Kasaragod ﬁLLmTﬁmﬁ'ﬁyu (Aydinalp and Cresser, 2008)

UszmaluameiBunasineusulursautlanas 100 - 313 HaawwWAT (1291 W.A. 2504 —

'
a

2533) Aunuan g Aiseine LngﬂLmumim:mmmﬂmﬂﬁwuﬂmiﬂimnmmﬁuq@du@'ﬁﬁ
AN (IITA, 1992)
Uszmdlng anniluansmuedunaanistiduwn Huiuunawnniateaenis ke
o & A % & p ,
NNIIAN — NUAWUT IWRUNNATE UazineumEeU — na AN lUAIAR Y] 289LsTmnATT W.A.
2515 — 2544 (Nounmusig, 2008)
o = - = & Y A &£ A a
ANARZIUBANDLNINLS UTHIUEUANTINRALAADATIIL H LR [N NTU 65.5 NAALNAT
auuTuiuAn e Ut M NAN 3 U WRaUReLTmat] W.A. 2524 — 2539 T4l W.A. 2540 — 2555
(m1979% 2) guuuuNITANTedElY (Rainfall pattern) H AL s saunInTuduiBusunguinig
wasuwlasesinadaiauludag 10 Tude (2549 — 2553) F9a1n AN QHUENANABULY LAZHIY
. de o & 4 . - .
prdleanuesnANwRTeLaun Ant Uit Tl asuiunszaneriaisnalddguuuumiven Tns
=l a dy dl [ QI = v [ = v [ Q’J [~
HanuudsdmudsiunvesiuBuggeuiiuinsuniansdunniaaelbresniadudugaggHui
ULAENRY (Anfe uazAtUE, 2556)

o o a o o

AIPLEENST BN UANTINIRAARAATILI N UL THNIANTY 221.1 RAALNAT A7101TY

]
' ¥ 1

tlupnluseuthiin@n 1 5% Wisuieudadd) w.A. 2524 — 2539 FLriagt] W.A. 2540 — 2555 (AN37497 2)
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AN99N 2 1Eunnelueas wazauautuiuanaaast ludaddl 2524 — 2539 wlFeiieiugagl

1%

2540 — 2555 U89NARLITUAANIRLNIATIA UWATAINTALTINET

]

ey AN gasau S
* * ™ ARDANIL
slw/aiaqil (W.A.-5.A.) (W.el.-3.A.) (N.N-L3.81)
mast 35 mast 35 me yssud me y5sud
Fanndie (.
2524-2539 1204.3  893.9 278 41.0 1411 1254 1373.3  1060.4
2540-2555 12452 1078.4 351  46.3 158.5 156.8 1438.8 1281.5
ANHLANGINT* +40.9 +184.5 +73 453 +17.4  +31.4 +65.5 +221.1
ATULTUEUEN
2524-2539 96 93 4 5 14 15 115 113
2540-2555 96 92 5 6 16 16 118 114
ANNLANFNG* 0 -1 -1 +1 +2 +1 +3 +1

AN + UNNLD IWHTY  ANAL - YHNEIDS ARAY

31 : Polthanee and Promkhambut (2014)

mamsmnisilasuuilasaningiiannidluauian
1. AUUYNBINA (Air temperature)

panniguugfieasianaciiniuszuing 1.8 - 4.9 asinigadaa luAmsssd 21 (PCC,
2007) lunneitug s T w.a. 2503 gruvnfimAsasifisdu 1.5 - 3 esnzadealuanmamile uax
2 3 avrnimaidealuanniall (Olesen et al, 2010) UszneAvugungieazaziisdn 1.3 - 2.1 asin-
waiTen Wil wd. 2563 azifindu 2.3 - 3.3 asPniadualu Tl w.a. 2503 uazazifiaie 3.9 - 6.0 asn-
waidea 113 1., 2643 (Gao et al., 2010) UszimAraAumsAeg R Raxfindy 1.4 - 5.8 asrsaded
11i5) 4. 2643 (CSIRO, 2011) Uszinpuiite g wanaziiniy 3 ssaades Wil w.r. 2643
(Prasada et al., 2009) e aafuiuUszmAGa AUl w.A. 2643 gungfiedaazifing
3 evAadEed (Hai and Thiut, 2014)

Uszwalng quunfigegaedsnaanistlaziiugeiuainiaqiuilszunn 24
asrnuadnd uazaeneeUnnAquA TR e IR dougraunRangeadsaziaanian

anadlilaniin uazszaznanioniAfiuiazduased winau lulaneAensssi 2030 Inag g

A4 A lALIRREATINNAIUANIANLSENL 1 2 aanialTes (Anns, 2551)
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2. elu (Rainfall)

thunnshuedenaentivedanasifisauannimslszanns 5 — 10%1E] w.A. 2643 (Bates et
al., 2008) Tunpitug s B annuduad snaeatlaziudu 5 — 10% lwaaniawile uazazana
90— 10% luamannialilsymeruBunnsliieanaestiasiindy 2 — 3% Wil WA, 2563 uazay
i 5 — 7% Wil W, 2593 UszimAeeginside 1Fnnueasnaestlazanalszann 5 — 10% lu
Tl w.A. 2593 (CSIRO, 2011)

1lsemene it ansimmnagse 2030 BRI LAZN1INIZANEAIUBIN N NNNNTL F91

¥ 1
=

° o o = LAy A o Y N o & = )
@quququmﬂjumﬂL@@ﬂ&L‘uLLm@gﬁﬂLﬂ@unﬂw V]?;l\‘iﬁ\ﬂﬂ@Lﬂﬂ\?ﬂUWLﬂﬂLﬂuN’ﬂu@ﬂm wel AN L gLUTueg

! ¥ ¥ !
=2 1

WBrnnumetlasinnnaundnulagiu feenatiman Bannsshianlusazaisluemanasia

< 4' ) o o < | A =
ng‘l"ﬂu EJLWIﬁlﬂLLm@:m\i%ﬁmﬁuﬂmmjum’mLﬂuuﬂuﬂmm (ﬂﬂﬂﬁ‘, 2551)

HansEnuMsidasuulasmwaiainARamsininsmRsnssy

1. MSHAANT

1 v

o Y

a & a A = a ) = o =
ﬂ’]ﬁ‘LWNsﬂu"ﬂ@\‘i‘qmwﬂNLuﬂ\‘mqﬂﬂ’]?l,ﬂ@EluLLﬂ@Qﬂﬂ’]WﬂmN@qﬂqﬂ@\?N@V]Qﬁquﬁ LATANLLRAE

: a A & | o .y A a = P a =
plansHA NI uetTUusasfiasiuazataig Uszmaauguunlgeaudanansanislgnivaluanm
tatsznu usdsnadesianslgnivaluanendetinc (Wang, 2009) HaKARTNgUU 5 — 15% Tt
= o = = = a v = ,

U 2494 - 2545 Twann ARz ueaN AL TUIUENNANAAT1IAAAARY 6 — 20% BB 1 BIAT-
A EATIANTY (Tao et al., 2008) HANARTINA Uarinaaaanad 3.8 —5.5% Tutdael w.A. 2523 —
2551 MlszimAanigawiing esangmug)igeau (Lobel etal, 2011) #n1saranisaldnlull w.a.
a v = P o = = o =
2593 HANRRTNIATANAI19 — 31% LHIAINgUN)N AT uluam Java dssmerdulnilide uazuanan
f0azanat 1 —15% lwiam Red River Delta Useimnananuns (CAPSA, 2011) nanandinnanaledtay
ANAY 1.4 -20.4% HANAREINAATANAY 14.5 — 22.8% WATHANARTNIATANAY 8.3 — 13.6% LU
a1AetinilulszmARy (Erda et al., 2005) wegatlsznunanandin g uazdinnafaazinsd 5 — 15%
a v al 491 dll QI -i” (23 e & o £ a a

uwarNaNAad nariNsAu 5% Wasannaidavaesinaaniusulaeenas dwannltidsz@vaninnis
FuAmziugaiaau (Xiong et al., 2007)

Bunauantisaaideuasianislgniniianuidesgesanisuatinlugem Kerala Uszme
dunsaalasununlgninadlunisdgnndoan newdne winlne uazenansuny (Prasada et al.,
2009)

manszanenieanzesiul Reuulasilania neduiuggunaiasdananaliinislgnivg
fiuggulidadanassyiuinduludszmaluaie (A, 1992) annmuaniiesfisdoadunan

AANTAET N1 lRANNTIs N ATeTsALATINAY 111 NN79zLATealsA Iudaeddiudinng e AnTg
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(Neck blast) Tudin09ug n 6 adegunsslutlszmalnaifanisszuinassnauiaizdndaing
(Comn borer) uauuNaYMANHAl (Fruit fiy) Tunnainug sl (Tmka et al., 2007)

[ a A dl a a
nmeszdueanRaamileresdsemalng nawlasuwlasaningiennalasgumniennie

v
= |

491U denansznusiasLuNslgnvanddadlunan saetinadu nslgniadasluunndsnisiunen

' o v ' ' v
k4 S

a o o o a2 o o A a r ¥ o A a =<
fnananetsamn Awdngiung lnsenduanaunulddnsliuimalseniu Weguunlifsa
LR BUNGARNIEU — NNIVAN (RN NGIAARAELTANTU 0.53 BIANTATEA WATH U NANEA

a4 a & = ° va a & =& = A ' a a
WALNTY 0.84 B9ATalEag) i HAug @ eANTUNINWAzEA LAl eawesansRsoymu s
IFrananioaaannTaqiiunemsnsasanign (Polthanee and Promkhambut, 2014)

nenszaneranaangestlugamgfeu (. - w.e.) wasuuladllania deanseny

: oy Ao 2 o o do = | = o & o

FanfsLlgnaneutnananesin AadaLFiNe TueARNERINIATrdn lWRaUN NS — HunA
waziuneapauiguiay taqiiuehlugawsinaniFunntissadinnuulslsussingge Asin i
nemng amsnlgnanlugdasisnanlivsalgnlaudaust it acunsosunuluun inlinanan
51 aqiiuinemsnsdaulugas@nilgn (Polthanee and Promkhambut, 2014)
TuAugangruazdeansznuetnaindansinanaadnalunianziusendaamile
ANNULITL391209 WA UA A A A PTUNN WLNTZANEFRRE LT IWFBUNATN uazHunzduAn@esls
18907A (ANTe LaTANLY, 2556) Foaenat U w.A. 2555 ﬁLﬁmﬁuﬁuﬁw%mwauﬁ: LAZRINI A

WASPTANT AAnzuiatinaguusslnecluvg annasusRauiueNew (Polthanee et al., 2014) Nnliika

1
% I

NARTINNAARIANNN AT LEL9ZMU 55 — 65% TUNLASINTANINAUS (MN9199 3) LATAARS 59 — 68%

]

NN AUAIINTRN (AN 4)

= a any a P o P ° = v o a o
FIFINN 3 N@N@WWVL@@?\T LL@ZN@N@WWﬂ']?vl,@ﬂ]’aqq.lf]ﬂﬂuﬁm@qm@LN@\i ’Q\TﬁqmﬂqW@u@ U W.A. 2555

. NAHNANYI LAASI* NAKARNYIAT LA™ NANARAARNY
Ly . .

(nn./tanmg) (nn./tanmg) (%)
PUBILIN 613.8 1,488.1 58.7
NUBINGS 753.8 2,155.0 65.1
{ap 1,040.6 1,891.9 55.0
U1 985.0 2,251.3 56.2
LaaE 848.3 1,946.6 58.8

*guifiufeteainulasuinemang, *aAusainesAlssnaunananin ldiianiayiuuds

N : Polthanee et al. (2014)
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A5 4 HANART LAAsa uazkaNARNA7lAua9d1aluRs Nl sEnie A9 RLATITANN

=
1 W.A. 2555
a ay v a a o v a
e NAKNANTILAAST* NAKNARNYIAT LA™ NANARAARY
LY . .
(nn.Aaneng) (nn.Aaneng) (%)
ANNAN 740.6 2,097.5 64.7
YNAIN 908.8 2,212.5 58.9
PUAIU 453.8 1,281.9 64.6
P ANTRNLPEY 733.8 2,292.5 67.9
\aAe 709.3 1,971.1 64.0

* guiiuseeeannulasuninemsns, ~Aunanesfilssnaunanaaiinlifaniozdluuda

N : Polthanee et al. (2014)

J o d
2. MARLNART
S ~d o - o o as -
nsiaaBYeg ) HidesInnsiasuwlasan g ienial uana WiLBunuuangn
UUNTRIIUNAAAY antMTINANTedRT uavanssAninnnsulaauemnsinia@endmd i
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Abstract

The Study on identification of desirable characteristics of beef cattle Based on Local
Wisdom. Buriram Province aimed to determine good performance knowledge based on local wisdom
of beef cattle. The target groupcomprised of 10 farmers in Buriram, as well-informed people who
knew about good characters of cattle, those were selected by purposive sampling. Research tool was
unstructured interview and collected data by interview and focus group discussion. Data examined
by content analysis and typology analysis. The consideration of cattle body partsfollowed on front
view, side view, hind view and top view which reflected thegood character, meat carrying ability and
mothering ability.

The findings revealed that good character aspect in front view:face proportionate to body
and medium length, forehead should be medium in length, convex forehead, thick muzzle, flat and
big nostrils, wide mouth, clear and round eye, long and big ear,long and big neck, white and smooth
teeth, broad and firm shoulder, wide brisket, loose dewlap, big foreleg’s bone, big and round hoof. In
side view : high broad big and rectangle-shaped body, high ribs, big hump (male), thick hide,
moderate-length and thick hair,moderately large and round belly, moderately width udder,suitable
position and size teats, big testicles and equal on both sides, long and big penis, moderate loose
penile sheath, not loose navel (female). In hind view : strong and big hind leg, broad and big tailhead,
long tail and beautiful switch, broad and deep hip, big hip’s bone, big vagina and proportionate to
body, vagina shape look like betel's or sacred fig's leaf, round hoof and moderate size. In top view :
belly running parallel to the back line, broad back.For meat carrying ability aspect : broad and firm

shoulder, wide brisket, big foreleg’'s bone,big hump, big hind leg, broad and deep hip, big hip’s bone
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and broad back. For good mothering ability: moderately large and round belly, moderately width

udder, suitable position and size teats, vagina shape look like betel's or sacred fig's leaf.

Keywords : Beef cattle selection, Local wisdom
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Effects of Silicon Fertilizer and Cow Manure on Physical Grain Quality

of Rice Variety RD6
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Abstract

The objective of this research was to investigate the effects of silicon fertilizer and cow
manure on physical grain quality of rice variety RD 6. A complete randomized design with four
replications and four treatments was used in this study. The treatments received consist of 1) the
grains received from treatment without application of fertilizer (control); 2) the grains from treatment
cow manure application at rate of 1,000 kg rai’; 3) the grains received from treatment application at
rate of silicon fertilizer 80 kg rai ';4) the grains received from treatment cow manure application at rate

of 1,000 kg rai’ + silicon fertilizer application at rate of 80 kg rai. The results found that a length and
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shape of the grain did not show any statistical significant difference. But the width of the grain was
significantly difference among treatments. The cow manure application gave the widest 2.05 mm. of
the grains, followed by silicon fertilizers combined with cow manure application silicon fertilizer
application alone, and no fertilizer application (control), with a width of 1.97, 1.89 and 1.80 mm,

respectively.

Keywords : Silicon fertilizer, Cow manure, Physical grain quality, RD 6 rice variety
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Growth of Water Convolvulus (Eichhornia crassipes) in Vermicompost Productions
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Abstract

The effect of vermicompost on the growth and yield of Water convolvulus were conducted
under the greenhouse condition. The pot experiment was conducted in completely randomized design
(CRD) with 8 treatments and 3 replications. The treatmentconsist of 1) Control (no fertilizer) 2) chemical
fertilizer 15 — 15 - 15 at 30 kg rai’ 3) fertilizers (cow manure) ratio of 1,600 kg rai’ 4) vermicompost
(primers from manure fermentation) ratio of 1,600 kg rai’ 5) vermicompost (substrate of water hyacinth
compost) ratio of 1,600 kg rai’ 6) vermicompost (primers from coconut husk compost) ratio of 1,600
kg rai’  7) vermicompost (substrate of banana compost) ratio of 1,600 kg rai' 8) vermaiicompost

(primers. of vegetable waste compost) ratio of 1,600 kg rai’. The resulted show that the Vermicompost
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produced from different materials give to plant height, Diameter, number of leaves, its no different. It is
found that the use of vermicompost produced from vegetable scraps to the height, leaf number and
stem diameter and yield as the use of chemical fertilizers. This study found that the use of vermicompost
could replace chemical fertilizers with plants that have a short life. Because, the vermicompost can

release of nutrients to the crop.

Keywords : Bedding, Earthworms,Vermicompost
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Abstract
The objectives of the research were to investigate the effect of plants number per hole on
growth and yield of Chinese kale mushrooms grown in hydroponic systems. The completely

randomized (CRD) was used in the study. The treatment of the number per hole consist of one plant
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per hole 2 plants per hole,3 plants per hole and plants per hole.Data collection in the this experiment
included total the number of leaves, stem height, stem width, root length and fresh weight were
observed in the present experiment. By growing Chinese kale mushroom in the hydroponics 4 plant
per one hole gare the highest of the plant height and root length were 31.41 cm. and 29.77
cm,respectively the number of 1 plant per provided the maximum total fresh weight 48.78 grams
Planting Chinese kale mushrooms of one plant per hole is the mostappropriate in  hydroponics

systems.
Keywords : Plant number per hole, Chinese kale mushrooms, Hydroponic system
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Abstract

This experiment aims to study the growth of phoenix mushroom to dried rice straw and old
mycelium spawn and compare the growth of phoenix mushroom to dried rice straw and old mycelium
spawn was widespread the result of the study. The usage plan is Completely Randomized Design
(CRD); it contains 6 Treatments as follows ; (T1) A new formula sawdust 100% ; (T2) The dried rice
straw (T3) new formula sawdust: old formula sawdust ratio as 50:50 T3) A new formula sawdust: old
formula sawdust ratio as 60:40 (T5) A new formula sawdust: old formula sawdust ratio as 55:45 (T6) A
new formula sawdust: old formula sawdust ratio as 70:30. Data recorded counts the number of
flowers (flowers), measure the width (cm) and weight (g), daily recorded until 2 months. At the end of
the experiment, it analyses the variance and the average of treatment with Duncan 5 Multiple Range
Test (DMRT) and analyzed with the program SPSS for Window.

The result of this experiment found that the 6 Treatments were different with statistical
significance (P <0.05). The number of flowers was high result, it was (T1) A new formula sawdust
100% (23.94 flowers) and (T6) new formula sawdust: old formula sawdust ratio as 70:30
(23.47flowers) and (T5) new formula sawdust: old formula sawdust ratio as 55:45 (21.75 flowers)
respectively. The width was high result, it was (T1) new formula sawdust 100% (11.00 cm) and (T4)
new formula sawdust: old formula sawdust ratio as 60:40 (10.47 cm) and (T6) new formula sawdust:
old formula sawdust ratio as 70:30 (10.37 cm) respectively. The fresh weight was high result, it was
(T1) new formula sawdust 100% (91.69 g) and (T6) new formula sawdust: old formula sawdust ratio
as 70:30 (84.26 g) and (T4) new formula sawdust: old formula sawdust ratio as 60:40 (72.09 Q)
respectively. So, farmers can apply (T6) new formula sawdust: old formula sawdust ratio as 70:30
instead of (T1) new formula sawdust 100% in order to reduce the budget to produce Phoenix

mushroom spawn as well.

Keywords: Phoenix mushroom, Rubber sawdust, Old mycelium spawn, Dried rice straw
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Abstract

The objective of this research was to study the effects of supplementation of Kariyat
(Andrographis paniculata (Burm.f.) Nees) in Broiler Diets on Productive Performances. Ninety
broilers chicks at 30 day-old were used in this study. The experimental design was completely
randomized design (CRD). The experiment was divided into 5 treatments, each treatment
consisted of 3 replications, each replication consisted of 6 chicks. The experimental chicks
were received the diet that supplemented with Kariyat at the level of 0 (T1), 0.5 (T2), 1.0 (T3),
1.5 (T4), and 2.0 (T5) percent. The experiment was conducted for 30 days. Data of average
daily gain (ADG), Feed conversion ratio (FCR), and carcass percentage were collected for
data analysis by using ANOVA and compared the average by Duncan’s New Multiple Range
test (DMRT). It was found that the broilers that received the diet that supplemented with kariyat
at the level of 1.0 showed highest growth rate and it was significantly different from broilers
received 0 and 0.5 percent (P<0.05). But there was no different from the broilers received the
diet supplemented with kariyat at the level of 1.5 and 2.0 percent. By the feed conversion
ration and carcass percentage among treatment were not different (P>0.05). In terms of return
profit, it was found that control group showed highest profit as 77.12 baht per chick while the
broiler received 1.0 level of kariyat showed profit as 62.60 baht per chick (P<0.05). It was
concluded that the broilers received the diet supplemented of kariyat at the level of 1.0 percent

showed the best productive performances.
Keywords : Kariyat (Andrographis paniculata (Burm.f.), Productive performance, E. coli, Broiler
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%Sataz 1.5 UASYRNIUAT 5 anvnsnasimyanalasfiszii Seaay 2.0 s lElunsmaasuansly
Table 1

N13ATITUNNAT A ?'ﬁmﬂm?wmﬁ 1N153AIERANLL LTI (Analysis of variance,
ANOVA) 1 wsmnsnaadiuuguanysnl (Completely randomized design, CRD) Awaszsidiasataeld
TisunsudniFaginnsalisl (Statistical package for social science, SPSS) uazkfFeLig ANRAeEEAE

Duncan’s new multiple range test (DMRT)

Table 1 Ingredients in experimental diet for broiler age 21-42 day-old

Ingredients Price T T2 T3 T4 T5
Corn 1.2 59.5 59.5 55 52.5 49.7
Soybean mean 20.00 24.5 24.5 19 16 14
kariyat - 0.0 0.5 1.0 1.5 2.0
Fish meal 36 6.5 6.5 7 7.5 7.3
Palm oil 34 6 6 55 55 55
Dical 30 1.8 1.8 1.8 1.8 1.8
Limestone 2.5 0.7 0.7 0.7 0.7 0.7
DL-met 195 0.22 0.22 0.22 0.22 0.22
Lysine 110 0.08 0.08 0.08 0.08 0.08
Salt 12 0.2 0.2 0.2 0.2 0.2
Premixes 120 0.5 0.5 0.5 0.5 0.5
Total 100 100 100 100 100
Crude protein (%) 20.45 20.45 20.45 20.45 20.45
Price per kilogram diet (bath) 17.64 17.64 16.55 16.10 15.56

NANN5IAE

wudrdnaninasyiuinlungui lisuanmsnd@@usaeimzaelasiszivsesas 1.0

' '
' P 1% '

= = o 1 o , oAy ye A a3 9 =
qangn AAwiniy 49.86 nFusiassadu Twandwanngun liFuanmsnig@@udosilmeanalash
SeAUSRLAY 0 UAZ 0.5 (P < 0.05) whl Il uAnsnsa NN a3 Tasay 1.5 Uaz 2.0 (P > 0.05) daudmsn
o : vy d ooy o d ey s o
mawasuansulinsenalFFuemanid@udiaelmzanalasmsedifasas o uaz 0.5 AnNge ustla
. . ca o . Ay A4 oaw d__ e
wansineannguaw iediduianlulinsenamnnguin i fuenmanduiosimeanalasszau

Seuaz 1.0 gangn InadAwiniy 85.80 wefiiust wsiliumnsinsannguaw (P> 0.05) Aglu Table 2
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waTNLINANn@I NN TzALEaaz 0.90 HnannliidnsniaaridAuinuazdsz@nsnmwnisliaingln
naeviennt 43 - 49 JURNEA vinuedAniLTY uazA (2549) eNuRaN TN mrate A
SEALERLA 0.1 — 0.3 TUe1MNT I LAY WLNENTI0NINNNIHAR I WANANAUNNED R (P > 0.05) wh L3
AAAARBNNLIINAART (2548) T uieNads N mzanelasuaNsszALNNNNIEREAZ 0.5 11707
. v . o o aud o L 4
seALLaAIMWIYIA (Total lactone) 11Nndn 400 ppm. Auavin Htnmindan iNad uuaz Funnienmsy
Auldlulrieng o - 3 dlanvianas uaznudszauNMadNimzatalasluawnsimnzanms Tinnndd

A

L0882 0.5 WTaNITALLAAIWIGNA lNNINNLN 400 ppm. waznnsiRssefuiluszazioan 49 du azls
duiusieilatiafuuasin daudnmnindasuensilinsend i Fue i@ usneilimzanala
srALBeEAL 0 LAY 0.5 AN4A W luanswannguaw) asudediduianlulinssnmnngui iy
al' a v A dl o v all a | o c @ g 1 1 1
annndsnsasilmeanalassziifasas 1.0 gNga A 85.80 iadifus wsliunnsiag

anngxaw (P > 0.05) isiuan Hiilulinunaaesdngm nsRsoiduis

agUnan1sIae
annmsaenugnssrayulnimeanalasiszaifenss 1.0 Suanliflinsevediaussnnmn

a A o a a < & 5 dall
NITHAR AR @mmm@mmmuim uazidaiiiuaain anan

q

Table 2 Effects of different level of Andrographis paniculata (Burm.f.) nees in diet on productive

performance in broilers

Level of Andrographis paniculata (Burm.f.) Nees in Diet

ltems 0 0.5 1.0 1.5 2.0 cv
Average initial weight (Kilogram) 0.56 0.53 0.50 0.60 0.58
Average final weight (Kilogram) 2.69° 2.65° 250° 248" 247" 512
Average weight gain (kilogram) 2.13 2.12 2.00 1.88 1.86 4.48

Average daily gain (gram per day) ~ 45.15° 44.64° 49.86° 46.12°° 47.03° 532

Feed conversion ratio 1.67 1.67 1.72 1.71 1.75 6.18
Carcass percentage (%) 82.56 85.28 85.80 84.14 84.12 2.46
Profit (bath per chick) 77.12° 71.26° 62.60° 58.48°  61.05° 8.69

** mean within row with common superscript differ significant (P<0.05)
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NSNARALUATNAIUNNATUTAENTRANIIRRILUNUNAINI AT
Technology Testing and Development for Peanut Production

In Buriram Province
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1*BuriramAgricuIturaI Research and DevelopmentCenter, Muang district, Buriram
*Office of Agricultural Research and Development region 4, Sawangweerawong district,

Ubonratchathani

unAREa
=

nanagau lulsinEATNIMAIUIIATALITENIU B NaaUaeNA A9 pLsue Tl 2554 —

q
'

2555 INHAINITIMANTUNNT 10 3987 &z 1 13 H 2 n99aids Ae nasndnlFunlgs Ugnindasiugaeuun

o

6 UNtiRguainwmmAuLzingesnsidmnsnems Adnniszasdiie neunauiunss dsinemns

al
1

Ugndinaaswing munu o UiiRauainemuiireansasns Nan1ImageunLdn HANITUNG SN
waslsalaniinmg Inanumuguussreslsnlunssudsineamaninnd Rt LUl edounanamuas
foyanaArugatand wudnssadsdivdeinanandnuite siunu meligns uaskanauuwnugns

al

LRALGINIINITHABINEAING 36.8 20.5 44.9 UAT 58.5 1aFETus mua1Ay atglafinunis 2 nssaid
Hamandauseli/nsamuninnda 1 Aa 2.85 uaz 1.99 muA1AU NstaNiumATu AN INARGVRA
PBININATINSNHAININEAINIBONTY 100 WaFiiud § 7 malulat 1Hun drfasiugaauunu e
nsagnidasosde lsladen nslonaunededing nsldialaluilfuanmau nsldanseiiilesiu
nndnlsaninananislaiandl - Anandsngieaniy 30 — 40 T4 LAZNIAMNGIAANLIUTAR DI NANT
dn st . 4 o w4
nageun il awmnsarinluensna luiunwetaUssnui dnsdgnivamd s detoniunaneTLm
wasiiuA N esALlutINERINg

'
o

AANATY : TAAN LRTALlsEu



58 T 1 atudgugned nangnAx — SwanAN 2557

Abstract

The experiment was conducted in 2011-2012 in rice-peanut irrigated areas of Lamplaimas
district ,Buriram province. It was carried out in 10 farmers, fields. There were 2 treatments; 1)
improved method (variety KnonKaen 6 plus adjusted Department of Agriculture (DOA) recommended
technologies and 2) farmer method (variety Tainan 9 plus farmer technologies). The results suggested
thatimproved method had lower crown rot ( Aspergillus niger) infection than farmer method. The
average yield, cost, income and net profit of improved method were higher than farmer method for
36.8, 20.5, 44.9 and 58.5 %, respectively. However, both treatments gave benefit cost ratio (BCR)> 1.
The farmers accepted the 7 recommended technologies of DOA i.e. variety, rhizobium inoculation,
rice straw plowing, liming, crown rot protection, fertilization and pod drying. The research results were

transferred to rice-peanut irrigated areas in order to enhance farmer's income and soil quality.

Keywords : Peanut, Irrigated area
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Table 1 Chemical properties of soil at the peanut testing sites in irrigated areas of Lamplaimas

district, Buriram province. In 2011- 2012.

Avai.P Exch.K
Farmers pH % OM % N
mg/kg mg/kg
1 Mr. Sittipong Boothai 4.57 1.97 0.08 2.66 18.50
2 Mrs. Pramol Solawong 5.43 1.80 0.08 6.72 8.50
3 Mrs. Boonta Rincampa 5.1 2.10 0.09 4.01 25.00
4 Mrs. Nong Singnam 4.77 1.87 0.08 1.15 37.00
5 Mr. Jacharat Chamnanpana 4.78 1.70 0.07 0.92 25.00
6 Mr. Man Solawong 4.88 1.22 0.06 2.01 25.00
7 Mrs. Thurien Jawjek 4.60 1.78 0.07 3.49 32.00
8 Mr. Veelai Patchimchat 4.74 1.94 0.08 1017 26.50
9 Mrs. Pagamas Pim-in 4.95 1.58 0.08 1.08 30.00
10 Mrs. Pikul Sukna 4.35 2.22 0.10 12.53 52.50
Average 4.82 1.82 0.08 4.47 28.00

Table 2 Dry pod yield (kg/rai) of peanut from improved method compare with farmer method in

irrigatedpaddy-peanut cropping system area, Lamplaimas district, Buriram province.

improved method farmer method %Average
Farmers

2011 2012  Average 2011 2012 Average difference
1 Mr. Sittipong Boothai 353 355 354 230 250 240 32.2
2 Mrs. Pramol Solawong 355 429 392 257 252 255 35.1
3 Mrs. Boonta Rincampa 355 422 389 236 215 226 42.0
4 Mrs. Nong Singnam 364 429 397 300 271 286 28.0
5Mr.Jacharat hamnanpana 313 419 366 257 260 259 29.4
6 Mr. Man Solawong 320 404 362 213 232 223 38.5
7 Mrs. Thurien Jawjek 338 409 374 254 216 235 37.1
8 Mr. Veelai Patchimchat 352 404 378 236 250 243 35.7
9 Mrs. Pagamas Pim-in 352 410 381 211 209 210 44.9
10 Mrs. Pikul Sukna 302 413 358 190 205 198 44.8
Average 340 409 375 238 236 237 36.7
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Table 3 Investment cost (bath/rai) of peanut grown at rice-peanut irrigated areas of

Lamplaimas district, Buriram province

improved method

farmer method

% Average

Farmers 2011 2012  Average 2011 2012 Average difference
1 Mr. Sittipong Boothai 5,158 5,118 5,138 4716 3,638 4177 18.7
2 Mrs. Pramol Solawong 5,142 5,286 5,214 4,728 4,038 4,383 15.9
3 Mrs. Boonta Rincampa 5158 5,634 5,396 4,732 4,378 4,555 15.6
4 Mrs. Nong Singnam 5,230 5,702 5,466 4,900 4,482 4,691 14.2
5 Mr.Jacharat hamnanpana 5,080 5,740 5,385 4836 4,490 4,663 13.4
6 Mr. Man Solawong 5,054 5,614 5,334 4,680 4,262 4,471 16.2
7 Mrs. Thurien Jawjek 5,082 5,510 5,296 3,848 3,938 3,893 26.5
8 Mr. Veelai Patchimchat 5138 5,174 5,156 3,808 3,458 3,633 29.5
9 Mrs. PagamasPim-in 5126 5,486 5,306 3,860 3,830 3,845 27.5
10 Mrs. PikulSukna 4,994 5,470 5,232 3,692 3,836 3,764 28.1

Average 5111 5473 5,292 4,380 4,035 4,208 20.5

Table 4 Income (bath/rai) of peanut grown at rice-peanut irrigated areas of Lamplaimas

district, Buriram province.

improved method

farmer method

%

Average
Farmers

2011 2012  Average 2011 2012 Average difference
1 Mr. Sittipong Boothai 12,355 15,975 14,165 8,060 8,750 8,400 40.7
2 Mrs. Pramol Solawong 12,425 19,305 15,865 8,995 8,820 8,908 43.9
3 Mrs. Boonta Rincampa 12,425 18,990 15,708 8,260 7,525 7,893 49.8
4 Mrs. Nong Singnam 12,740 19,305 16,023 10,500 9,485 9,993 37.6
5 Mr. Jacharat Chamnanpana 10,955 18,855 14,905 8,995 9,100 9,048 39.3
6 Mr. Man Solawong 11,200 18,180 14,690 7,455 8,120 7,788 47.0
7 Mrs. Thurien Jawjek 11,830 18,405 15,118 8,890 7,560 8,225 45.6
8 Mr. Veelai Patchimchat 12,320 18,180 15,250 8,260 8,750 8,505 44.2
9 Mrs. Pagamas Pim-in 12,320 18,450 15,385 8,385 7,315 7,850 49.0
10 Mrs. Pikul Sukna 10,570 18,585 14,578 6,650 7,175 6,913 52.6
Average 11,914 18,423 15,169 8,444 8,260 8,352 44.9
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Table 5 Net profit (bath/rai) of peanut grown at rice-peanut irrigated areas of Lamplaimas

district, Buriram province.

%
improved method farmer method
Farmers Average

2011 2012 Average 2011 2012 Average difference

1 Mr. Sittipong Boothai 7,197 10,857 9,027 3,334 5112 4,223 53.2
2 Mrs. Pramol Solawong 7,283 14,019 10,651 4,267 4,782 4,525 57.5
3 Mrs. Boonta Rincampa 7,267 13,356 10,312 3,628 3,147 3,338 67.6
4 Mrs. Nong Singnam 7,510 13,603 10,557 5,600 5,003 5,302 49.8
5 Mr. Jacharat Chamnanpana 5,925 13,115 9,520 4,159 4,610 4,385 53.9
6 Mr. Man Solawong 6,146 12,566 9,356 2,775 3,858 3,317 64.6
7 Mrs. Thurien Jawjek 6,748 12,895 9,822 5,042 3,622 4,332 55.9
8 Mr. Veelai Patchimchat 7,182 13,006 10,094 4,452 5292 4,872 51.7
9 Mrs. Pagamas Pim-in 7,194 12,964 10,079 3,625 3,485 3,505 65.2
10 Mrs. Pikul Sukna 5,576 13,115 9,346 2,958 3,339 3,149 66.3

Average 6,803 12,950 9,876 3,964 4,225 4,095 58.5

Table 6 BCR ratio of peanut grown at rice-peanut irrigated areas of Lamplaimas district,

Buriram province.

%

improved method farmer method
Average
Farmers
2011 2012 Average 2011 2012 Average difference
1 Mr. Sittipong Boothai 2.40 3.12 2.76 1.71 2.4 2.06 25.4
2 Mrs. Pramol Solawong 242 3.65 3.04 1.90 2.18 2.04 32.8
3 Mrs. Boonta Rincampa 2.41 3.37 2.89 1.75 1.72 1.74 40.0
4 Mrs. Nong Singnam 2.44 3.39 2.92 214 212 213 26.9
5 Mr. Jacharat Chamnanpana 2.18 3.28 2.73 1.86 2.03 1.95 28.8
6 Mr. Man Solawong 2.22 3.24 2.73 1.59  1.91 1.75 35.9
7 Mrs. Thurien Jawjek 2.33 3.34 2.84 231 192 2.12 254
8 Mr. Veelai Patchimchat 2.40 3.51 2.96 217 253 2.35 20.5
9 Mrs. Pagamas Pim-in 2.40 3.36 2.88 191 191 1.91 33.7
10 Mrs. Pikul Sukna 2.12 3.40 2.76 1.80 1.87 1.84 33.5

Average 2.33 3.37 2.85 191  2.06 1.99 30.3
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Table 7 Level and % damage of crown rot (Aspergillus niger) of peanut grown at rice-peanut

irrigated areas of Lamplaimas district, Buriram province.

improved method* farmer method*
Farmers 2011 2012 Average 2011 2012  Average
(level,%) (level,%) (level,%) (level,%) (level,%) (level,%)
1 Mr. Sittipong Boothai 1,10 0,0 0.5,5 2,25 0,0 1,12.5
2 Mrs. Pramol Solawong 1,10 0,0 0.5,5 2,30 0,0 1,15
3 Mrs. Boonta Rincampa 1,10 0,0 0.5,5 2,35 0,0 1,175
4 Mrs. Nong Singnam 1,10 0,0 0.5,5 2,25 0,0 1,12.5
5 Mr. Jacharat Chamnanpana 2,30 0,0 1,15 2,30 0,0 1,15
6 Mr. Man Solawong 1,10 0,0 0.5,5 2,35 0,0 1,17.5
7 Mrs. Thurien Jawjek 1,10 1,10 1,10 2,25 2,20 2,225
8 Mr. Veelai Patchimchat 1,10 0,0 0.5,5 2,40 0,0 1,20
9 Mrs. Pagamas Pim-in 1,10 1,10 1,10 2,35 2,20 2,27.5
10 Mrs. PikulSukna 2,30 1,10 1.5,20 2,45 2,20 2,32.5
Average 1.4,14 0.3,3 0.8,9 2,33 0.6,6 1.3,19.3

* Level and % damage of crown rot
Level 1 = General equilibrium position (% infection 1-19), Level 2 = Economic Threshold (% infection 20-49)
Level 3 = Economic Injury Level (EIL) (% infection 50)

Level 4 = Danger highly (% infection 51 — 100 )

Table 8 The farmers accepted recommended technologies of DOA at rice-peanut irrigated

areas of Lamplaimas district, Buriram province.

technologies % accepted
Variety KhonKaen 6 100
Seed 20 kg/rai 70
Rhizobium inoculation 100
Rice straw plowing 100
Liming 100
Crown rot control 100
Fertilization and weed protection 30-40 days after emergence 100
Pod drying 100

Reverse a pile of pod 2-3 times/day 60
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