ENVIRONMENTAL MODELING OF ORGANIC PASTURE
MANAGEMENT FOR BEEF PRODUCTION

THUMRONGSAKD PHONBUMRUNG

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENTS FOR
THE DEGREE OF DOCTOR OF PHILOSOPHY
(ENVIRONMENT AND RESOURCE STUDIES)
FACULTY OF GRADUATE STUDIES
MAHIDOL UNIVERSITY
2008

COPYRIGHT OF MAHIDOL UNIVERISTY



Fac. of Grad. Studies, Mahidol Univ. Thesis / vV

o 9 A 9 (% A v JIa ad A a dy
!!UUfl]']a'f]\iﬂ']uﬁ’\umﬂaﬂusllﬂ\13$U‘]Jeﬂﬂﬂ'lﬁwﬁlfﬂ'lﬂ1iﬁ'@3@uﬂﬁEJLW@Waﬁiﬂ!u@

(ENVIRONMENTAL MODELING OF ORGANIC PASTURE MANAGEMENT
FOR BEEF PRODUCTION)

$139fnA Wari139 4837881 ENER/D

Q' ] <
1/5.0. (mLgaﬂﬁauzgazwiwa1ﬂﬁﬁ1ﬁ@ﬁ)

MTnuInentinus. g5oned Jaudna Ph.D. (PALAEO-ENVIRNMENT)
A UINUIATIZH Ph.D. (SOIL SCIENCE AND ENVIRONMENTAL SCIENCE)

3Wa @uFU11 Ph.D. (ENERGY SYSTEM ANALYSIS) meuds lritia Ph.D.
(AGRICULTURAL SCIENCE)

UNAAEID

E2
A v

Av A S A = 9 9 9 Av o
m3dvetiIaglszasaiieanytazaswanu ly Inssasiauas U dusiusluszuy
@ A o o A a dy a Y A Y
IANITNYDIMITTA NNONAN 1AL pazdlsziunansgnuauaaaasunieluszuuns
a v J 9 a Gy a 4 4 a @
Haniladad Taslsmanans19er33UVAAT Iz N LAz N ANTTHYDIA IS
9 a Ay A a a d a dy = o
meluszuy  uazlsmaiinmsdveralsunainnenanimnsnaalaiiolueaa  agiu
9 ogj a 4 Y A 9 a dy
w1ty lueuae FIWNIUATIEHHANTENUAUTUIAONINMITHAS TAlo Iullszimna
a =, N, a a a = 4 o
Tne IdmaiiamsveFalSua 3 maia Usenoudie malanItasIziszuy MId159
¢ o [ o a Ay Aa { ) I Aa o
Wiufedn tazduiumsditadmenss  Jeya ldgnminnlszuadiunseununiaiy
[ =\ 1 a A v = v 09/’ = 9
nsmg ladeuTnruzizrigay #y uazdad aeluudasiyemnsdal amiudaad
o A o <
upuiraesiudunadonTaeldllsunsuduiogy) STELLA
A a 4 a A o & A a dy Y
D NUATIZHHANTENUTLIZI1IVBITLUUMIHAANBDIMITTANNONAN 1Atiie Tag Ty
o y A y A vy 2 A o Y NY (& Y A v
HUUTIARIMUTIIAGOUNAS 19U auTanaatazdudude 1anlssududunadsuuod
[ A o JIa Al A = =1 [ [ o @
MITAMINY01MITdRIoUNS & WonlSeuneunuszuunssanisnall Tasluszuudans

'
A 1 a A o a

A o JIda A +f Y J J
fiyomsdaiounid ninsladledunisons 0 50 uaz 100 Alaniululasnudoignaiiae

= o v I w 4 a ~ o 1
1 lFudasisermsdadidnenmazauas veuluaumas 0.14 0.80 1Az 1.28 AUADLIA

d 1 A o w
A13a0ll auaIny

161 111




Fac. of Grad. Studies, Mahidol Univ. Thesis / iV

ENVIRONMENTAL MODELING OF ORGANIC PASTURE MANAGEMENT
FOR BEEF PRODUCTION

THUMRONGSAKD PHONBUMRUNG 4837881 ENER/D
Ph.D. (ENIRONMENT AND RESORCE STUDIES)

THESIS ADVISORS: SURIYAPONG WATANASAK Ph.D. (PALAEO-
ENVIRONMENT, CHARLIE NAVANUGRAHA Ph.D. (SOIL SCIENCE AND
ENVIRONMENTAL SCIENCE), CHIRAPOL SINTUNAWA Ph.D. (ENERGY
SYSTEM ANALYSIS), CHAISANG PHSIKAEW Ph.D. (AGRICULTURAL
SCIENCE)

ABSTRACT

This research was conducted to foster increased understanding of the complex
structures and the interrelationships of pasture management for cattle production, as
well as the environmental impacts derived from and that feed back to pasture-livestock
systems. The systems dynamics approach was used to explore the systems components
and system behavior. In order to gain insight into the present structures, trends, and
environmental impacts of beef farming systems in Thailand, this study carried out
intensive investigation to gain quantitative data by integrating 3 data quantification
methods including system analysis, a farm survey and a field trial. A model was
developed by putting together relevant information related to the nutrient flow within
pasture, and cattle and soil components, and was then transformed to a conceptual
framework and a system dynamics model through the use of STELLA software.

Results from the simulation are sufficient to confirm the long-term benefits of
the implementation of organic pasture management for beef production as compared to
non-organic management. The organic pastures offer a more sustainable and better
equilibrium for higher productivity compared to non-organic pasture management
with the same fertilization rate. By the application of 0, 50, and 100 kg N per ha per
year under organic management, pasture has the potential to sequester 0.14, 0.80 and

1.28 ton of Carbon per hectare per year respectively.
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