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Abstract

The rate of growth of various organs of the creatures have a relationship and is often
show as allometry equation. This concept let to study on correlation between leaf area
and dry matter of sugarcane. The objective of this study was to know the constant
values for develop the simple model for estimating growth of sugarcane (Carbon
balance model: CM) changes of soil moisture (Water balance model: WM) in sugarcane
field. The experiments were conducted in Khon Kean Field Crops Research Center in
2011-2015. The experiments were planting under irrigation and rainfed condition. Dry
matter leaf area and soil moisture were collected every 2 months. This results used for
calibration and validation the simple model. The results showed that dry matter and
leaf area index was high correlation. Using the coefficients and constants values with the
CM to simulate sugarcane dry matter found that the simple model was excellences
estimating dry matter of both cultivars. Calibration of water use of sugarcane for WM
showed that WM estimated changing of soil moisture well. After linked the CM and WM
for estimating dry matter of sugarcane under rainfed condition, the results showed that
the simple model was good estimated for KK3 and poor for KL92-11. Understanding of
the effected of soil water stress for sugarcane will make the accuracy for estimating
sugarcane Yyield under rainfed condition.
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1 cgr = crop growth rate, s = solar radiation, k=light extinction coefficient, L
= LAl rue = radiation use efficiency wag wstress = water stress coefficient
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Figure 1 Correlation between above ground dry matter (WS) and total dry matter (WC)
and Leaf area index (L) and above ground dry matter (WS) for sugarcane cultivar LK92-11

(a) and Khon Kaen 3 (b)
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Figure 2 comparison of aboveground dry weight from simulation (SIM) and observation
(OBS) for sugarcane cultivar LK92-11 (a) and Khon Kaen 3 (b)
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Figure 5 comparison of aboveground dry weight from simulation (SIM) and observation
(OBS) for sugarcane cultivar LK92-11 (a) and Khon Kaen 3 (b) under full irrigation (1) and

rainfed condition (2)
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Figure 6 Correlation between soil moisture that estimated by the simple model (SE) and

from observed (OBS) (a) and estimated by the Canegro model (CM) and observed (OBS) (b)
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Figure 7 Comparison the change of soil moisture from observed and estimated by two

models.



9.

10.

A7UNAN1INARRILALTRLEUBLY :
nsneaesilddnuiiomaanuduiusvesnindulavedusaznisazaminiinuiadiemnasns
Huaumsegdedmiunsussiiunsasyiiulavesdes amuiifienuduiusiugeannsa
Wnasraduaunisegieigle aEiﬂaiﬁﬁmmé’aaﬁﬂqﬂiuaﬂwwawﬁ’aﬁmuaum'iasmd’laé’q
Ussiunaiiulavesdosldliuiug Sedsdanudnduiiaedosinvmerduussaviuaanisne
ihwesdesluusagiiug oliaunisegsheansaUssdunsaiyiulnvesdosiiugnluanin

odeneulapgnaiug

nsunasuIwlUlduse e
Q’lj o v 1 v a o % o = a a
nansnaasstlanunsainlunauselaeinivins dwsuihlvldlunsfnmnnisiasadivlsves

Y v a I3 a A aa a | ] Aaa ¢
28d LLa31@LGUEJUL“LJU‘U‘V]ﬂ’ﬂll')‘?ﬂﬂ']iLWa@WNWﬂu’quaqﬁTﬂ’]ﬂqﬁLﬂwmi (@Qigﬁﬁqﬂﬂ’]i(ﬂWNW)

11. Avauan (§13)

12.

A ae ¥ & 1Yo I~ 14 a o 1 v = av ¥ < P
p1adivseliulinle L‘IJ‘L!ﬂ'ﬁLLﬂﬂ\‘iﬂ’NiJGU’eJUﬂmLLﬂQGU’JEJLM@?JI%QWU’NEJQ@’NVLUWJEJQ LLG]%JVLG]LUUQTJZLI

U R

LONE1591999 :

v a o

nouliesh Tnenalasey vindan Auagyite anngyan druudl rSann Ainesny inwy Yaou

(% L3

Juensad Wuge wazdud dnflve. AnudeinsukazaduUseanansldunvesdes

TUGUOULAY 3. ITasuAUNYAT 40 aduiliay. 3: 103-114.

13 Juusriaies. 2552, N15UsEEINN1TAN85LMENNTIUNEIUDFULNUlAsALNSLUU

SYUIE. 1N5AN5IVY U, 14(3): 253-263.

Y

dinnuAugnIsUNTPRLAzEINNaNTIY. 2551, S1enuiuiigndey Un1swan 2550/51.
NAIYINITUAANTAUmMARAAUNTTHORELAZIMaN 1Y dinuleuiggnaInngTy

PRULATUNINNANIINY ANUNINUANENTIUNITIBYLASUIANANIIY. 134 NN,



dinnuAMznITINSIRgLarinmanT1e. 2558. enuiuiugnasy Un1suan 2557/58.
naNIYINSharaNTaUmNANAIMNTINOREuATINMAaN Ty dinuleutgenang Ty

DOYLATUINNANINY ANUNIUANENTIUNITIBYLATUINNANIIY. 123 NN,

Allen, R.G., Pereira, L.S., Raes, D., Smith, M., 1998. Crop Evapotranspiration. Guidelines
for Computing Crop Water Requirements (FAQ Irrigation and Drainage Paper, No.

56.). FAO, Rome, Italy. 300 p.

Allison J.C.S. and N.W. Pammenter, 2002. Effect of nitrogen supply on the production
and distribution of dry matter in sugarcane. South African Journal of Plant and

Soil 19: 12-16.

Allison J.C.S., N.W. Pammenter, and R.J. Haslam. 2007. Why dose sugarcane (Saccharum

sp. hybrid) grow slowly?.Soulth African Journal of Botany 73: 546-551.

Hoogenboom G., J.W. Jones, P.W. Wikens, C.H. Porter, KJ. Boote, L.A. Hunt, U. Singh, J.L.
Lizaso, J.W. White, O. Uryasev, F.S. Royce, R. Ogoshi, A.J. Gijsman, and G.Y. Tsuji.
2011. Decision Support System for Agrotechnology Transfer. Version 4.5 [CD-

ROM] University of Hawaii, Honolulu, HI.

Inman-Bamber, N.G., 1994. Temperature and seasonal effects on canopy development

and light interception of sugarcane. Field Crops Research 36 : 41-51.

Inman-Bamber N.G., G.D. Bonnett, D.M. Smith, and P.J. Thorburn. 2005. Preface
Sugarcane Physiology: Integration from cell to crop to advance sugarcane

production. Field Crops Research 92: 115-117.

Jamieson P.D., J.R. Porter and D.R. Wilson. 1991. A test of the computer simulation
model ARC-WHEAT1 on wheat crops grown in New Zealand. Field Crops

Research 27:337-350.



Keating B.A., M.J. Robertson, R.C. Muchow, and N.I. Huth. 1999. Modeling sugarcane
production systems I. Development and performent of the sugarcane module.

Field Crops Research 61: 253-271.

Lingle S.E. 1997. Seasonal internode development and sugar metabolism in sugarcane.

Crop Science 37: 1222-1227.

Muchow R.C., M.F. Spillman, A.W. Wood, and M.R. Thomas. 1994. Radiation interception
and biomass accumulation in a sugarcane crop grown under irrigated tropical

conditions. Australians Journal of Agricultural Research 45: 37-49.

Osorio J., J. Jeong, K. Bieger, and J. Amnold. 2014. Influence of Potential
Evapotranspiration on the Water Balance of Sugarcane Fields in Maui, Hawaii.

Journal of Water Resource and Protection. 6: 852-868.

Pereira F., M. Tursunov, and C. Uvo. 2013. Quantifying the Rapid Sugarcane Expansion
for Ethanol Production in the Rio Grande Basin, Brazil. Journal of Water

Management and Research. 69: 83-86.

Ritchie J.T., J.R. Kiniry, C.A. Jones, P.T. Dyke. 1986. Model inputs. In: Jones, C.A., Kiniry,
J.R. (Eds.), CERES-Maize: A Simulation Model of Maize Growth and Development.

TexasA& MUniversity Press, College Station. pp. 37-48

Robertson, M.J., G.D. Bonnett, RM. Hughes, R.C. Muchow, and J.A. Campbell. 1998.
Temperature and leaf area expansion of sugarcane: integration of controlled-
environment, field and model studies. Australians Journal of Plant Physiology

25: 819-828.

Sentelhas P.C., T.J. Gillespie, and E.A. Santos. 2010. Evaluation of FAO Penman-
Monteith and Alternative Methods for Estimating Reference Evapotranspiration
with Missing Data in Southern Ontario, Canada. Agricultural Water Management.

97: 635-644.



Singels A., R.A. Donaldson, and M.A. Smit. 2005. Improving biomass production and

partitioning in sugarcane: theory and practice. Field Crops Research 92: 291-303.

Steduto P., T.C. Hsiao, E. Fereres, and D. Raes. 2012. Crop yield response to water. FAO
66 irrigation and drainage paper. Food and agricultural organization to the

united nations. Rome. 505 pp.

Widmosor P. 2009. A Discussion on and Alternative to the Penman-Monteith Equation.

Agricultural Water Management 96: 711-721.

13. A7ANUIN



