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1.1.Percent Milled Rice by maturity

bran_weight(t) = bran_weight(t - dt} + (bran_wt_increase)} * dt

INIT bran_weight = mininitial_grain_wi-husk_wt, max_bran_wt)
INFLOWS:

bran_wi_increase = {(max_bran_wt-bran_weight)/((grain_filling_duration))
husk_wit(t) = husk_wi(t - dt) + (husk_wt_increase) * ct

INIT husk_wt = min{initial_grain_wt,max_husk_wt)

INFLOWS:

husk_wt_increase = (max_husk_wt-husk_wt)/((grain_filling_duration)/'2)
grain_filling_duration = 23

grain_number_per_sgm = 14411

grain_weight = (grain_weight_per_ha/10000*1000*100)/grain_number_per_sqm
grain_wt_at_matur = grain_wt_per_ha_at_mat/grain_number_per_sgm*10
grain_wt_per_ha_at_mat = 3430

initial_grain_wt = initial_grain_wt_per_ha/grain_number_per_sqm™*10
initial_grain_wt_per_ha = 1158

max_bran_wt = {potential_percent_brown_rice-
potential_percent_milled_rice)/100*potential_grain_weight_G2*potential_ratio

max_husk_wt = (potential_grain_weight_G2-
{potential_percent_brown_rice/100*potential_grain_weig ht_G2))*potential_ratio

milled_rice_loss_coef = 0.2

percent_brown_rice = (grain_weight-husk_wt)/grain_weight*100

percent_milled_rice1 = (grain_weight-husk_wt-bran_weight)/grain_weight*100

percent_milled_rice_2 = percent_milled_rice1-{(percent_milled_rice1-percent_head_ricey*'milled_rice_loss_coef)
potential_grain_weight G2 = 2.38

potential_percent_brown_rice =77

potential_percent_milled_rice = 68.5

potential_ratio = grain_wt_at_matur/potential_grain_weight_G2

grain_weight_per_ha = GRAPH(TIME}

(0.00, 1158), (1.05, 1211), (2.09, 1280), (3.14, 1306}, (4.18, 1439), {5.23, 1585), (6.27, 1712), (7.32, 1830), (8.36,
1965), (9.41, 2113), (10.5, 2253), (11.5, 2392), (12.5, 2534), (13.6, 2676), (14.6, 2812), (15.7, 2940}, (16.7, 3067),
(17.8, 3193), (18.8, 3320), (19.9, 3381}, (20.9, 3409}, {22.0, 3430), (23.0, 3430}

1.2 Percent Head Rice by maturity

chalkiness_effect = (1-non_chalkiness)

drainage_day_after_flowg = 30 -
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drainage_effect = if{time=grain_filling_duration}then(if (drainage_day_after_flowg
<flower_to_beg_grain_fill+arain_filling_duration ) then (-0.0001 *drainage_day_after_flowg"2
+0.0101*drainage_day_after_flowg+0.7972) else (1))else(1}

flower_to_heg_grain_fill = 10

genetic_breaking_coeff = 0.7

genetic_coef_of_non_chalkiness = 0.90

genetic_coef_of_uniformity = .90

grain_maturity_ratio = (grain_weight-initial_grain_wt}/{grain_wi_at_matur-initial_grain_wt)
Grain_N_at_matur=1.2

grain_N_effect_coef = ifftime=grain_filling_duration)then(if{ Grain_N_at_matur<1.2)
then(0.3285*Grain_N_at_matur*2 -0.3678*Grain_N_at_matur+0.9137 ) else{1))else(1)

maturity_uniformity = (if(max_temp_at_grainfilling>35/temperature_tolerance)or(min_temp_at_grain_filling
<18ftemperature_tolerance)then(genetic_coef_of_uniformity*.8)else{genetic_coef_of_uniformity))*
grain_maturity_ratio

max_temp_at_grainfilling = 30.69

min_temp_at_grain_filling = 19.54

non_chalkiness = if(max_temp_at_grainfilling>35/temperature_folerancejor(min_temp_at_grain_filling
<18iemperature_folerance)then(genetic_coef_of_non_chalkiness*grain_maturity_ratio*0.8)else
((genetic_coef_of_non_chalkiness)*(grain_maturity_ratio))

non_defect_grain_ratio = max{{1-chalkiness_effect-non_uniform_effect},0}

non_uniform_effect = if(Time=grain_filling_duration)then(if(Max_RH_7d_by_mat>90)then
{(1- (maturity_uniformity*0.95)) else(1- maturity_uniformity))else{(1-maturity_uniformity))

N_and_drainage_effect = min(grain_N_effect_coef,drainage_effect)
percent_head_rice = {percent_millad_rice1-(potential_breaking_ratio"percent_milled_rice1*genetic_breaking_coeff})
potential_breaking_ratio = 1-(min{non_defect_grain_ratio,grain_maturity_ratio)*N_and_drainage_effect)

temperature_tolerance = 1.0

1.2.1 Max RH 7 days by mat

Max_RH_7d_by_mat = if(rainfall_7_d_by_mat<2)then(VPSAT_Tdew_7_d_by_mat/VPSAT_Tmin*100)else(99}
rainfal_7_d_by_mat=0 ‘
Tdew_7_d_by_mat=T_min_7_days_by_mat-2

T_min_7_days_by_mat =19

VPSAT_Tdew_7_d_by mat = 610.78*EXP(17.269*Tdew_7_d_by_mat/(Tdew_7_d_by_mat+237.3)}

VPSAT_Tmin = 610,78*EXP(17.269*T_min_7_days_by_mat/(T_min_7_days_by_mat+237.30))

2.1 Head rice and milled rice after maturity

head_rice(f) = head_rice(t - dt) + (- head_rice_reduction_rate) * dt

INIT head_rice = 55.8

QUTFLOWS:

head_rice_reduction_rate = absorption_rate*head_rice*fissured_coef*genetic_breaking_coef

milled_rice(t) = milled_rice(t - dt} + (- milled_rice_reduction_rate) * dt
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{NIT milled_rice = 66

OUTFLOWS:

milled_rice_reduction_rate = ((milled_rice-head_rice)/milled_rice)*milled_rice_loss_coef
fissured_coef = 0.15

genetic_breaking_coef = 0.7

milled_rice_loss_coef = 0.2

2.2 Grain Moisture after maturity

grain_moisture(t) = grain_moisture(t - dt) + (absorption_rate - evaporation) * dt
INIT grain_moisture = 21

INFLOWS:

absorption_rate = {(max_equilibrium_moiture-grain_moisture)*absorbtion_coef
OUTFLOWS: 7

evaporation = grain_moisture/100"SRAD*(T_day+29)*evapo_coef
absorbtion_coef = 0.14

evapo_coef = 0.005

max_equilibrium_moiture = 0.127*grain_moisture+20.633*Max_RH/100-0.0298*(Tmin)-2.589
Max_RH = If{Rainfall<2)then(VPSAT_Tdew/\/PSAT_Tmin*100)else{100)
Tdew = Tmin-2

T_day = 0.60*Tmax+0.40*Tmin

VPSAT_Tdew = 610.78*EXP(17.269* Tdew/(Tdew+237.3))

VPSAT_Tmin = 610.78*EXP(17.269*Tmin/{Tmin+237.30)}

Rainfall = GRAPH(TIME}

(0.00, 0.00), (1.00, 0.00), (2.00, 0.00}, {3.00, 0.00), {4:00, 0.00), (5.00, 0.00), {6.00, 0.00}, (7.00, 0.00), {8.00, 0.00),
{9.00, 0.00), (10.0, 0.00), (11.0, 0.00), (12.0, 0.00), (13.0, 0.00), (14.0, 0.00), (15.0, 0.00}, (16.0, 0.00), {17.0, 0.00),
(18.0, 0.00), (19.0, 0.00), (20.0, 0.00), (21.0, 0.00), (22.0, 0.00), (23.0, 0.00), {24.0, 0.00), {25.0, 0.00), {26.0. 0.00).

(27.0, 0.00), (28.0, 0.00}, (29.0, 0.00), (30.0, 0.00)
SRAD = GRAPH(TIME)

(0.00, 18.8), (1.00, 18.1), {2.00, 18.8), (3.00, 18.6), (4.00, 19.5), (5.00, 19.1), (6.00, 18.8), (7.00, 18.4), (8.00, 18.5),
(9.00, 18.2), (10.0, 18.0), (11.0, 15.2), (12.0, 16.6), (13.0, 14.2), (14.0, 15.0), (15.0, 16.7), (16.0, 17.7), {(17.0, 16.6),
{18.0, 16.1), (19.0, 13.8), (20.0, 13.5), (21.0, 13.8), (22.0, 15.3), (23.0, 15.8), (24.0, 17.0), (25.0, 16.9), (26.0, 16.5),

(27.0, 16.6), (28.0, 16.9), (29.0, 16.9), (30.0, 17.3}

Tmax = GRAPH(TIME}

(0.00, 33.6), (1.00, 33.4), (2.00, 33.9), (3.00, 33.1), (4.00, 33.4), (5.00, 32.8), (6.00, 33.1), (7.00, 33.8), (8.00, 33.9),
(9.00, 34.1), (10.0, 33.7), (11.0, 32.5), (12.0, 31.9), (13.0, 32.1), (14.0, 32.1), (15.0, 32.2), (16.0, 32.6), (17.0, 32.1),
{18.0, 31.7), (18.0, 29.7), (20.0, 30.0), (21.0, 30.5), {22.0, 31.2), (23.0, 31.3), (24.0, 31.4), (25.0, 32.4), (26.0, 32.7),

(27.0, 32.8), (28.0, 33.2), (28.0, 32.8), (30.0, 32.1)

Thin = GRAPH(TIME)

(0.00, 21.5), (1.00, 20.0), {2.00, 19.8), (3.00, 18.8), (4.00, 17.4), (5.00, 17.6), (6.00, 17.8}, (7.00, 17.6), (8.00, 18.1),
(9.00, 18.8), (10.0, 19.2), {11.0, 18.7), (12.0, 19.3), (13.0, 17.7), (14.0, 18.2), (15.0, 17.1), (16.0, 16.4), (17.0, 16.5),
(18.0, 18.8), (19.0, 19.6), (20.0, 18.2), (21.0, 18.7), (22.0, 18.5), (23.0, 17.3), {24.0, 16.9), (25.0, 17.1), (26.0, 16.9),

(27.0, 17.3), {28.0, 16.8), (22.0, 16.3), (30.0, 15.6)
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manan 2 deyaiudh luuuudaesqanmansd #'ldnnisinosdar CERES-Rice 3.5
NUNABeY 12 Juilgn 2540-2541

Tuiladr  JueenmAen poenial  Gran  EndLe Grafil.  Tmax  Tmin  %grain Temp
grain wt (G2} per m2 beggf mat at grain filling N tolerance
vIRenuEd 1 21-0.0-97 19-a.A-07 00238 15561 10 22 3059 1945 111 1
105 2 23-n.A-97 22-0.0-97  0.0238 14411 10 22 3072 1955 098 1
3 25-7.A-97 26-9.A.-97  0.0238 12689 10 22 315 1945 094 1
4 25-N.8.-97 25W8-97 00238 12365 10 23 3161 1635 097 0.8
524-9.0.-97 30-5.0-97 00238 10018 12 25 3219 1397 1 08
6 24-W0.-97 1-AN-98 00238 11887 12 22 3521 1575 091 08
7 24-5.0-97 17-0.9.-98  0.0238 12588 10 20 373 2149 101 1
§ 23-4.A.-98 1140.U.-98 00238 12778 9 20 3827 2291 098 1
Foum 1 1 2140897 30-A-97 00258 14375 9 20 3353 227 099 08
2 23-n.A.-97 27-R0.-97 00258 15892 9 20 3429 2174 093 08
3 25-0.0.-97 27-0.8-97  0.0258 15402 11 22 3223 1926 094 08
4 25-NB-97 2-5.A.-97  0.0258 15365 11 25 3176 1562 096 0.8
5 24-0.0.-97 19-U.A-98  0.0258 6983 11 23 332 141 0382 08
6 24-W0.-97 17-A.W-98  0.0258 7559 10 20 3651 1782 08 08
7 24-5.0.-97 23-1A-98  0.0258 14801 9 18 3733 2165 098 08
8 23-1.0.-98 28-1.6.-98  0.0258 14396 9 21 3594 2381 107 104
f.30.1 1 2141897 11-0.A-97  0.0249 14070 11 17 3143 2269 108 1.2
2 23-N.A.-97 12-0.0.-97  0.0249 14968 11 18 3252 2214 099 12
3 25-0.A-97 14-nA-97  0.0249 12881 12 20 3024 1952 094 12
4 25-N.0.-97 24-Wu.-97  0.0249 14752 13 21 3156 1623 094 1.2
5 24-0.A.-97 28-5.8.-97  0.0249 16103 13 22 32 1369 098 12
6 24-W0.-97 3-AN-98  0.0249 16810 15 21 359 1709 097 1.2
7 24-5.0.-97 5-0.A-98  0.0249 17033 11 22 371 2053 099 1.1
8 23-4.A-98 30-1.A-98 00249 15446 9 21 3759 2192 097 1




A

%

at = = =
U hiou 1 the

sz i@mIdnut

dszarumsaimsiau

YUY

sz Faguiny

Cwedniant  ruwad

18 WOAINIBU 2505

oo = as = : = a = o
diSemsanuiseudnuiaoulas  1nlsaSoumBaunmiinendo
asunSunsdlsa Unuiu Umsdny) 2522

=,

fsmsanmdSuaninmmanstiung  neaseaad)  q13n

oY

<4 = o o = =
AFTIU VAVUTINNTUNHATAIART UV 15ANE 2526

ﬁ1L§%ﬂ1iﬁﬂH1 Master of Science @1W13%1 Soil and Water

211 Asian Institute of Technology Vmsdnu 2529

auwaldensy a.aaes 13 Uvusil T 2528
WNEAMITAUMANTIMIIAEAT 3 UNTINAUNBATAIAAS 3] 2528

WnInms  @eians)  TassmsWanndwdunnasiusen -

meavilo nyuRannnay 1 2530

Research Assistant #9n® International Rice Resarch Institute
1l524911A59M75 Thai-IRRT Rainfed Lowland Rice in Northeast Thailand

dninnuguditednquasamii ¥ 25312535

Senior Research -Assistant 1409 International Rice Resarch Institute
Tn59A73 Lowland/ Upland Rice Consortium (Hualny 1l 2536-2538

¥

gningna  Tasamsddvrsuumivayumsdadulamswiniy
3/ A faw A a a a @ A ]
I lumamile gudiSuRoiamanta wmInndudoatmi 2540

2543 eniueryu IagdninnunouaiuayumsIny

USAID-ASIAN 3} 2528-29

o & = £
nuganyuluAadne 1l 2538-43



HAIUITY

231

a e

o
Vel nwuwad 2533, msltjufvaaluumiruninaz Suesnifios

) ar

o 3 3 = - - |
mile, dunnszuumsyiiisuas 7. FIMHYITH. HUIAN 2533,

Fujisaka, S. and Vejpas, C. 1988. Capture and cultured paddy fisheries
in Khu Khat, Ubon Ratchathani, Thailand. Asian Rice-fish Farming
Workshop, Ubon Ratchathani. February 1988.

W.T.Herrera, W.T.; Vejpas, C. and Garrity, D.P.1989. Development of
green manure technology for rainfed lowland rice on acid, infertile soils

in Northeast Thailand. IRRI Saturday Seminar, April 15, 1989,

Vejpas, C. and Garrity, D.P.1990. Methodology far developing green
manure production systems for rainfed ricelands. Asian Farming
Systems R/E Symposium, November 1990, Asian Institute of

Technolqgy. Thailand.

Garrity, D.P. ; Vejpas, C., Herrera, W.T.1992. Percolation barriers
increase and stabilize rainfed lowland rice yields on well drained seil,
International Workshop on Soil and Water Engincering for Paddy Field
Management, 28-30 January 1992. Asian Institute of Technology.
Thailand.

Garrity, D.P., Herrera,W.T. and Vejpas. 1997 Management of Seshania
rostrafe green manure crops grown prior to rainfed lowland rice on

sandy soils. Field Crops Research. Feb 1997 v49n 2/ 3259

Turkelboom, F., Trebuil, G. and Vejpas, C.1995. Starting from the
farmer’s fields: On-farm analysis and development of conservation
strategies for steep land. J» Proceedings at the “International Workshop

on Soil Conservation Extension” 4-11 June 1995, Chiang Mai

‘Van Keer, K., Vejpas, C., and Trebuil, G.1995. Effects of farmers’

practices on weed infestation in an upland rice based swidden system in
Northern Thailand. I Proceedings of the 2" International Weed Science
Conference”, Peradeniya, Sri Lanka, 25-27 May 1995.



232

Van Keer K, Trebuil, G., Courtios, B, and Vejpas, C. 1999. On-farm
characterization of upland rice varieteis in north Thailand. International

Rice Research Notes, 23:3, 21-22.

5%l nauwed. 2542 . fjﬁﬂmsmf{ﬁuﬂizﬁﬂﬁdw1qﬁ’uqnisn¢’hﬂ
Tisunsu GENCALC nwld DSSAT Ti swunnufmuwhaiuf
5 Tassmsddeszvvmivayumsdadulolumsndaiy : $17umn
wile . w3 wnzAaiasane. quiiduiefurandamaunyns aae
wyasmaad umInedodualny

o

Fedanl Dwmad 2543, msdszduidulse@nimatugnssuves
417 dwiuuuudioes CERESRice  Tu swaniSontivauysel
Tassmsidoszuvaivayumsdadulelumnadis : 412lumn
mile s lenzAaiuazaus. guiituiomumondananyas

AMzInYATAaAT UamosuFesing
Jongkaewwattana, S., Ekasingh, M., Jintrawet, A., Onpraphai, T,
Promburom, P., and Vejpas, C. 1998. The use of a rice model in

combination with remote sensing and GIS in accessing rice potential

production and management strategies.

4
el nvuned uszdnde saufiaun 2544, wuudiaeenumIw
= = 3 ar ) & &
sl mstdsegadnasduassyinidemunmamile 2627

QUATRUS 2544, 0.1

241/15 w3 a.5ve Tnl-sem . huumau o.m1ema Foelvd 50230

c_vejpas@hotmail.com/ icq No. 75100732



