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1 483 277 Im 224 165 289 413a 251h
2 12168 81 91 &m; 915 732 107%a 573b
3 4628 2267 07 ng 3448 2832 973a 207D
4 12933 10612 13024 11200 1773 12112 12879 109.07
§ 57003 4736 41589 27173 45915 34381 493414 30856D
§ 90133 92400 78533 65067 85267 0800 BBM TR
7 120480 100533 04531 97200 110507 S0B67 107507 03867

173200 162080 133067 123056 167640 128061 153131 142568
9 198267 183467 188000 170667 190867 179333 193133 177067
10 219200 188800 188000 158867 204000 a 171922 b 203600 172333
11 224400 197600 201867 198400 211000 200133 213133  1980.00
12 199867 195333 197600 180071 97600 194285 198733 193152
13 181067 168131 150733 1837.33 174500 171733 170400 175033
14 166133 145467 152000 161067 155800 156533 180067 153267
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RAmH WY, WY, WY, Wy, W, W, v,
1 109 507 8% 460 800 683  9%5a 488D
2 %07 1280 1947 1200 1803 1673 2227a 1240b
3 11935 5400 8443 7227 0168 7835 10189a 6B13b
4 2267 17643 21620 21440 10955 21480 21893 19541
5 G773 40720 49840 37200 5747 43520 573072 38960b
B 112200 96733 93200 74667 107467 78933 101200 85200
7 1M667 120123 112907 112667 127400 112787 12787 116400
8 145600 129867 126544 118567 137733 122805 136072 124267
9 15400 152133 130000 120467 153267 120733 142200 1408.00
10 166400 169467 144400 126133 167033 a 135267 b 155400  1478.00
11 185733 150400 145400 14667 158067 146523 156067 148533
12 164800 141067 128400 145867 152033 137133 146600 143467
13 167467 144784 144267 154133 166125 149200 155867 149459
14 131003 126667 128347 130587 128835 128467 128675 128627
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Alasniheee 2 iy
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flawm WY, WV, Wy, Wy, W, W, v, v,

1 224 180 24 197 192 208 224 173

2 1173 682 1002 738 928  B69 1088  7.08

3 3200 1760 2171 2000 2480 2085 2685a 1880b

4 7083 5216 SBY7 G677 6149 6277  6480a 5947h

5 26043 19893 187.08 16560 | 22988 17648 22389 18227

B Z71e7 26068 21253  203.00 6613 20781 24205 23183

7 32277 27840 32427 28000 | 30059 30212 22352 27920

8 31413 33280 24480 24720 | 32347a 24800b 27947 29000

3 12997 38533 19616 34411 | 35780 37043 36301 36472
10 43087 45307 36880 34783 | 44187 35821 29972 40035
11 40320 37184 13237 43643 | 28757 38440 6779 40413
12 14100 30242 16971 49467 16821 43219 35685 44355
12 /813 36693 32213 46760 | 36283 36087 34013 41227
14 13920 32373 35947 32060 | 3147 34463 34033 32667
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aranwantl 4 diimeafesanemmedem Alansuraenms) el 2 ¥l
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LTI 2 Teml

TG @a
dlemAn WY, WY, WY, Wy, W, W, v, v,

7 27467 000 8160 0.0 13733 4080 17813  000b
8 51067 30933 32800 20267 41000 28533 41933 a 25600b
9 TIB67 52667 54400 42400 60267 48400 63133 47533
10 157467 143733 106933 96033 150600 101933 132200 1203.33
11 189200 130333 124667 123333 160067 124000 156932 12713
12 198600 179600 163200 1793.33 187600 171267 179400 170467
13 2697.33 a 1989.33 b 1974.93 b 263867 a 234333 230680 233613 231400
14 295733 232533 273333 259467 2641.33 266400 284533 245000
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2 Seo
VTR e
MW WV, WV, WV, Wy, w, W, W, V,

1 5.1 181 495 385 188 448 543a  188h

2 885 686 808 660 785 734  B47a 673D

3 1625 1099 1430 1197 1362 1314  1528a 11.48b

4 228 1775 W2 2015 2000 2019 2124 1885

& 46895  M20 3356 2085 3858 3120 3075a 87D

6 6000 5375 4482 4147 5688 4316 5241 4761

7 8333 6732 T1E2 58T 7533 6525  Ti48a 63.10b

8 12075 10820 11112 6202 118982 101575 12044a 10011b

g 13550 12440 12525 10965 12695 11745 13033 117.03
10 14775 14225 12050 11225 14500 12088 13883 12725
11 18300 13676 13450 12525 14488 12088 14375 13100
12 14300 15025 13425 12500 14661 12013 13882 13813
13 14500 13600 12900 13950 14050 13425 13700 13755
14 14800 13900 14400 12500 14400 13460 14650 13200b
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o o e o oo = r.iluu =
FATIEEWINT 6 'F'I".I'I!Jﬂ':l"l&'ﬂﬂdrlu ﬂﬂﬁl!m"l'ﬁ {L‘ﬁﬂ'ﬂmﬁ] PEIINE 2 "H'Li'qﬂ P T

2 7ol
YR e
iﬂ'ﬂ?}ﬁ. WV, WV, WV, A : W, W, Vy Vs
1 1.84 1.54 172 1.37 1.69 1.54 178a 145b
2 1.97 1.80 1.82 1.80 1.88 171 180a 170b
3 1.40 265 2.01 2.95 103 2.98 115a 278b
4 481 161 163 510 472 495 472 175
5 5.3 502 468 453 5.20 460 502 77
6 7.01 6.54 5,59 6.43 6.77 5.06 635 5.48
7 751 572 551 B.84 712 877 7.07 5.83
8 7.88 7.08 7.82 7.39 7.68 7.60 7.85 763
g 807 7.88 778 7561 7.96 7.69 7.92 773
10 785 7.42 742 8.0 764 7.02 7.49 747
11 7.70 7.30 7.59 771 750 7.65 764 7.80
12 716 5.09 7.24 6.9 7.08 710 7.20 .97
13 7.99 7.29 7.85 7.51 764 7.7 7.85 751
14 7.74 7.7 7.75 .77 775 776 7.74 777
+ diedefimamd e snesimaiu o deiu WANFRINARER Tiedtnidasis

95 wlafifud lne i DMRT

W, = Whimnsiemd

i A w
V, = I iweuiuasensse 1
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W, = Inbih 1 i Freant:

v, = Slwawuggasn 1



NN 7 ATTTIUALL TIBFUAN (eaf ares index) wa3i g 2 WG Fldsah

AU 2 SUaU

SLlam WV, WV, WLV, W,V,
! 0.048 0.026 0043 0.021
2 0.085 0.048 0071 0,043
3 0327 0.207 0.248 0.207
4 0575 0.454 0.583 0541
5 1.266 0.862 1.069 0.882
6 2538 2.050 1763 1593
7 2.503 2397 2243 2135
8 2.979 2.583 2.480 2320
5 3131 2.583 2.185 2198
10 2.825 2.957 2679 2.462
11 2,098 2.799 2670 2.564
12 3.042 2507 2341 2614
13 3.027 2.783 2736 2795
14 2.399 2.384 2371 2504

w, = Whindilon W, = s 1 Sed Haseaniny

v, = fnlweviduessssd 1V, = biedugsnsan 1



ATTINUINA 8 specifio leaf weight Tt (Mlansusaianm?) sasinlue 2 g

i B i
YIATUIRMY 2 S2AU

o WV, WV, WV, WV,
1 22851 105.19 20030 22564
2 290,35 280.42 275.48 275.5
3 365,03 108.20 139.87 249.90
4 387.10 388,94 159.30 196,08
5 47417 47251 47050 42165
; 46951 457.02 471.79 458 58
7 51034 501.25 503.48 527.76
g 18881 502.73 510.30 511.50
g 482,06 561.10 545.13 580.09
10 589.04 571.20 539.10 512.30
1 535.27 517.15 569,55 571.95
12 541 67 562.75 548.45 557.47
13 553.23 525.87 526.74 551.42
14 50.05 53127 532.78 513.39
T W, = b 1 fa drseantn

v, = nbwoiduesmssd 1 v, = dlweriudgasso 1
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T
YRGS 1an 25 Fufen
WV, 8 576 102
WV, 10 500 100
WV, g 585 102
WV, 10 50,5 100
Talan 20 unsinN

AR 19 Woemey

o= W ! Vo A o
(1) wWasiduaruLgnaay AUNgIVMEUYIMIY LALANN0LSY (plant aspeot)

Mulgnden  maTgrMewinae Armnise
YT ME % % "1-5
WV, 0.54 26.28 2.50
WV, 5.44 18.26 3.25
WV, 0.48 2211 250
WV, 5.29 865 150
* ArmnEi ;6 = AW
1 = @um
W, = '1“:%:1.:1111'15%115 W, = snlih 1 femd dremantn

V, = tnlwaviuiduessnss 1V, = SobeWuggosTs 1
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TRATHATENTTA 1 TIATUMEITIT™M 4 Sel

o
=3

o 5, 5, 5, S,
1 437 431 443 468
2 13.83 1253 12.03 10.87
3 163.18 144495 18519 160:79
4 30211 276.79 285.85 31145
5 586,34 53130 569.16 541.95
§ 112360 1000.26 1223.27 117406
7 1857.21 17497.02 1826.42 1926.54
B 2814.54 706,22 279829 275361
9 2982 32 2909.16 2785.14 278408
10 3077.53 2831.89 280547 2762.21
11 202624 2817.14 2801.86 272514
12 286787 272283 271821 2694.55
13 268277 2514.58 2038.16 2682.82
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8, = Tuusning
S, = Wl 50 wlafidus 1 Flmw daeen iy
5, = WIaUES 76 WaRiud 1 flami duoenina

5, = WA 50 WaTRFus ngNean NI
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w ¥ i Sral i o e
WUEUATATT 1 'ﬂiﬂ'i‘].l'.'.ﬁéﬂ"aﬁ‘r{ 4 Suml

dmmm 5, 5, s, s,
1 11.40 9.76 11.73 11.99
2 50.69 45.97 803 wamn
3 29305 27654 26825 29158
4 516.98 53493 59861 619.29
5 537,89 936.42 1015,95 936.02
5 154555 142589 155367 1533.56
7 203460 1992.28 1881.28 2028.27
8 2267.91 2194.26 2151.18 224291
9 2062.95 2241.22 2150.37 2211.64
10 2312.92 2284.94 2201.92 216457
11 204578 227561 2170.34 2123.30
12 2087.96 216752 1969.03 1914.84
13 1721.29 1746.95 166422 178555
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8, = Wi 76 wafiFud 1 Almv srseantny
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5, = WTluas 60 wafidud andueen WU
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TRATUASHISIA 1 FIARSUMAITITU 4 SeaiL

Alamm 5, 3, 5, 3,
1 482 437 454 475
2 11.57 11.89 10.51 1119
3 63.497 58.08 6180 B3.36
4 116.39 10417 115.33 11583
5 216.08 17405 19455 194 55
5 484 51 430,54 558,21 49943
7 728.95 68155 68362 T47.02
g 916,21 803 81 821 82 8491.02
g 975,47 952,64 96414 952.11
10 1033.00 1087.26 111068 1074.87
11 108423 1095:35 1145.80 1096.87
12 110993 111332 1167.25 1027.28
13 113865 1099.66 1182.99 987.33
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S, = Fuusnng
5, = WA 50 waRdus 1 e Fammanivm
S, = Wiausa 76 WasiFud 1 flami Taeeeniva

8, = WauEe 60 WaTidun neeen sawiuin



AN 13 Uiinuira e TessanansTiedlam (RlansusiaEnms)

AaathalneuiunTenTsA 1 AlGRULAIT 4 s

Ll 5, S, 5, 5

7 579.42 551.96 577.45 54156

8 1351.97 131058 126471 1280.05

3 228435 229565 2145.32 1926.22
10 3121.19 3073.13 283553 2656.89
1 4022.36 a 384810 a 168627 a 1017.78 b
12 489812 2 473811 a 449612 a 48775 b
13 581657 a 852625 a 543429 & 3669.78 b
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* 8, = Alusnind
8, = WU 50 Wiadidud 1 Semi sseeniva
5, = WU 76 WeSifud 1 flem drseanliu
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S, = WTueg 50 uinsugus INgrsEan xR
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o mwndufimususmesferiubusyindari usnsemneet Aseduamy
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AT TAMLINN 14 mm&jdﬂﬂﬁﬂmmﬂamwmmmwm {mmmm} Tihﬁil‘?‘ﬁﬂ’}ﬁﬂ 1

AlFuasai 4 sue

Slan s, 5 8, s,
1 184 472 474 524
2 823 7.98 777 772
3 1873 18.89 19.14 1938
4 2073 2938 2970 110
5 15.45 19.45 39.80 027
5 80.98 56.18 5230 57.68
7 115.26 11407 107.12 117.00
: 165,56 156,65 159.37 168.70
: 185.05 16025 161.36 169.30
10 169.70 16470 16150 172.20
1 17254 168.98 167.20 172,65
12 17170 170.70 16850 17470
13 159.70 162,28 161,50 170.25
VAN

5, = fuusnng
8, = W 50 WaRidud 1 Slawi Taseaniny
S, = WU 76 WeRiiua 1 Flawi Freeanive

S, = WTauEs 50 WeRFud Mntsaan iauiufien
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araswantl 16 anunhessluneflom (mufses) e lvaiduassyse 1

S e 2
FHATLLLEIFNY 4 STy

ALRTH 8, 5, 5, 3,
1 1482 1.87 1.81 1.88
2 215 2.10 205 1.96
3 479 431 108 432
4 565 878 5,72 269
5 5.48 6.58 B.26 5.56
] §.99 567 6.67 692
T 728 7.05 733 7.52
g TET | 7.68 212
] 7.62 TE2 7.74 207
10 T 40 | 788 9.04
11 T84 822 B.11 202
12 7.80 T.81 7.54 7.9
13 725 7.54 T.74 7.8
MNAEILAR)

S, = TULANRING
8, = WA 50 Wasidud 1 Mland Freeeninm
5, = WU 76 watifus 1 ek trseanbay

S, = WINLAY 50 Wadifud angeen uauiuien



AEMEWINT 16 ATITNUTALY (leaf area indes) Tdlend wasalng

w § e LT w
WUTURTENTTA 1 AlASLuserheiu 4 sudy

Sl 5, S S, 5,
1 0.045 0044 0.048 0.043
2 0.175 0159 0.148 0.158
3 0.785 0.824 0.7584 0.797
4 1,536 1580 1.538 1.594
5 1.598 2053 1813 1.808
B 2.865 2663 2.944 2.872
7 3,348 J.485 3.466 3422
B 3.680 1708 J.688 3778
9 1615 3644 3.722 3836
10 3,785 3473 3726 3880
11 3532 3.538 3625 3.845
12 1.348 3.5?0 3,621 3.710
13 3.185 2041 1218 3434
VIRTELAR)

5, = TUMnR

S, = WU 50 Wiafilaud 1 &ami Tseantau

5, = WA 76 WaSifud 1 Slmv tean bl

8, = Wiuss 50 wafiiud anteen maswfufn
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ATNWINA 17 Specific Leaf weight Tedlamt (AlansusawEnms) sasihing

WuAsETs 1 7GRl £ Sy

Slami 5, 5, 5, s,
1 154.89 12448 158,38 17427
2 181.04 180.70 202.23 17686
3 243.50 209.75 21115 227.87
4 250,63 217.57 24311 242,82
B 308.38 28522 290.58 32357
G 33716 243.29 33143 133,51
7 37T 359.35 338.93 370.45
3 18472 37005 367.38 17124
g9 391.48 18442 362.51 363.54
10 381.65 411.20 J69.26 347.90
11 397.68 40150 30522 345,09
12 189.31 41478 34985 322.56
12 337.72 e 323.849 32482
NENENG

5, = Fuusand
= F | L
S, = WTHUET 50 wlasidud 1 §Umvi 9a9ean

S, = WU 76 Wafidud 1 flemi drseeniny

f= € ' > =
3_1 = WTalE3 50 (lagimua qqmﬁaﬂﬂiﬂm“LﬂﬂLﬁﬂﬁ



arenuanti 18 Amvoynaimess Sumnfusen vy Snunedin (ear aspeot) mamin

wazdwin 100 Wan esinlnmiiTuaTssd 1 7 lGsULsThaTy

4 T
i et wwiedn snnin 100 wida

YT aanbm (1-5) (ruriadhn) ()

1 AnEsning 515 2.75 1726 2418

2 wrhus 50 weRdud 517 287 169.4 7487
Taman s 7 5u

3 WTHUER 75 waniud 62.0 297 1497 2373
Tavmanlmd 7

4 WTaus 50 alafdud 52.2 312 1425 2412
F98En MWL

annedin: 1 = fan
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wineme  Ugn 16 e 2536
| 21 ey 2536
y = 8 £
aanivy 50 Wehidud 12 woumen 2536 (ld8mesay)
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aerMand 19 wndead i imalsadumsadyudulnussnanAnretning (Penming de

Voes et 2/, 1339)

TTLE OF PHOTOSYNTHESIS MAIZE)
FIXED MATE
STORACGE RDTMTI365), TPLT(365), TPHT(385), RADNT(385), HUAAT(265), WDST(I85)
INITIAL
WSHI = 07TWTL
WRTI = 0.3*TWTI
WLVI = 065°'WSHI
WSTT = 04 WsHI

WsOL = 00

ALVI = WLVI(SLC*AFGEN{SLT.D3D)
ZRTL =00

TPsl = (TPLT{DATE}+TPHT{DATE)*D.5

IDATE = DATEBR

WL = WCLN*TEL1*1.0E4
WLZl = WCLIZ*TEL2*1.0E4
W3l = WCLRR*TEL3*1.0FE4
TELT = TEL1<TEL2+TEL3

DYIMANMIC

“WEIGHTS OF CROP COMPONENTS
TWT = WSH+WRT
WEH = WLV+WST+WS0+WIR
WBT = MTCGRLWRTLGRT-LRT)
WLV = WNTCRLWLVIGLV-LLV)
WST = INTGRLWSTL(LO-FSTRI"GST)

WsSD = INTGRLWSOLGEO)

WIE = INTGRLO.0GST (FSTR*(FCST/0.444)-LSTR)
WLVD = INTGRL{0.OIIV)
WETD = INTCGRL{D.OLET

06



*GROWTH RATES AND LOSS RATES

LY = CAGLV/CRGLYV

GST = CAGST/CRGST

G50 = CAGSO/CRGS0

GRT = CAGRT/CRGRT

LRT = WRTAFGEN{LRTT.DS)

LETE = TSWAFGEN(CASTT DSH.01WIR*0,1,0.0)
LLV = WLV AFGEN({LTVT DS)

TCAREBOHYDEATE AVAILABLE FOR GROWTH, EXPORT
CAGSH = CACGCR*'CPEW*AFGEN(CASST,DS)
CAGRT = CAGCR-CAGSH
CAGLV = CAGSH*AFCGEN(CALVT,DS)
CAGST = CAGSH*AFGENICASTTDS)
CAGED = CAGSH-CAGLV-CAGET
CAGCR = (PCGW*0.6BZHRMCR*0.682+{LITR*1.111*0.547)
CELV = PCGW-RMLV+RMST+0.5"EMMA)
CELVN = INTGRL{0.0, NSWI(CELV, 1.0, CELVI/DELT))

"PHOTOSYNTHESIS, GROSS AND NET
PCGW = PCGCTPCEW

PCGC = FUPHOT(PLMXPLEA ALV RDTMDATELAT)

PIMX = PLMXP*PLEH*AFGEN(PLMTT TPAD)

PLEA = PLEFAFGEN(PLETT,TPAD)

PCGT = INTGRL(D.0,PCGW)

PCNT = INTGRL(0.0,PCGW-RMCR-RGCR)

RCRT = [NTGRL{00EMCE+RGCR)
*RESPIRATION

RMCR = BMLV+RMST+RMSO+RMRT+REMMA

RMLV = WLV*BMCLV*D.75*TFEM

RMST = WST*0.010*TPEM+WIR 0.0

BMBO = AMINI{1000.0WSOP0.ME*TPEM

EMET = WET*0.015"TPEM
TPEM = Q10{{TPAV-TPRYV10.0})



BEMIME = PCOW*0.20705

RGLY = GIV * CPGLV

BGST = GST *(CBGST

RGRT = GRT* CBGRT

BRGSO = G50 " CPGEQ

RLSR = LSTR"1L.111*0.053*1.457

RGCE = RGLV+RGST+ROGRT:RESO+RLSE

TCARBON BALANCE CHECK
CECED = FUCCHE(CECIN.CECFL, TIME)

CECIN = (WLV-WLVD*FCLV+WST-WSTD*FCST+WSO-WSOI*FC50+..
(WRT-WRTT*FCRT+WIE*D,444

CKCFL = PCNT*0.2727-{(WLVD*FCLV)+(WRTD"FCRT))

LEATF AREA

ALY = INTGRLALVIGLA+GSA-LLA)

GLA = CGLV/SLN

SLI = SLCTAFGEN(SLT.DS)

GSA = (GST/S5C)105

LIa = LLV/SLA

SLA = (WLV+0.5*'WST*(SLC/SSC)VALV

*PHENOLOGICAT. DEVELOPMENT OF THE CROP

DS = INTGRL{DSL DR)

DR = INSW (DS-1.0, DRV, DRR)

DRV = DRCV*DRED*DREW*AFGEN(DRVTT,TEAV)
DRR = DRCR"AFGENDRRTT.TPAV)"DREW
DRED = AFGENDEDT.DLP)

RDTC, DLA, DLP = SUASTR{DATE, LAT)

“WEATHER. DATA AND TIME
TEAV = (TELT(DATEHTPHT{IDATEN*05
TPAD = (TPAV-TPHT(DATE)*05
ROTM = RDTMTMDATEPMRDUCF
IDATE = DATE

DATE = AMODDATEB+TIME+384.0, 365.0)+1.0
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WATER SHORTAGE

AMIITL(1.0,0.5+-TRWATRC+1.0E-10})
AFGEN{DEWT TRW/TRC+1.0E-10))
TEW/(TRC+1.0E-10)
AFGEN(PLMET.VEDC)

*POTENTIAL TRANSPIRATION AND DIFFUSION RESISTANCE CANOPY

TRE

TRCPR*{1.0-EXB(-0.5* ALV )+ TRCPD* AMTI1(2.5 ATV)

TRCPR, TRCED = SUEVTREDTC RDTM,0.25 DLA/24 0 TPAD, VPA RSLT RSRL RSTL)

RaLL

PLNA
RSBL

LIMIT(RSLLM 2000.0,(COZE-CO2I/{PLNA+1.0E-10)*...

(6B 4*240/1.6}-RSBL-RSTL)

COZE*FIEC
(COZE-COZIV(PLIVIX*0.9+1.0E-10)*(68.4/1.61-10.0
(PCGC/(DLA/24.0)-RMLV*0.33V (AMIN1 (2.5 ATV +1.0E-10))
0.5*172.0"SORT(WDLV/(WDSAD"0.6))

FURSC(WDSAD, AMIN1(2.5.ALV),PLHT,2.0)
TRC/(ZRT+1.0E-10)

*4CTUAL TRANSPIRATION (WATER UPTAEE) AND EFFECTS OF WATER STRESS

TRW

ZRT1
ZRTZ
ZRT3

TREWL1+TRWL2+TRWLI

TREM*WSE1*ZRT1

TREM*WSE2*ZRT2

TREN*WSEI*ZRT]

INTGHL{0.0, TRW)

FUOWS({TRC ATV, WCL1 W35C WFSCWCWP1,WCFC1 WCST1)
FUWS({TRC ATV, WCL2WSSC WFSC WEWP2 WCFC2 WCST2)
FUWS(TRC. ALV, WCL3 WasC, WFSC WCWP3 WCFC3 WCST3)

LIMIT(2.0, TEL.1,ZRT)
LIMIT(D.0, TELZ ZRT-TEL1)
LIMIT (0.0, TEL3,ZRT-TEL1-TELZ)

“AVAILABLE AND TOTAL SOIL WATER

WCL1
WCL2
WCL3

Il

WL1/(TEL1"1.0E4)
WL2/(TKL2*1.0E4)
WL3/(TEL3*1.0E4)



WL1 = [NTGRL{WL1L(WLFLI-WLFL2-EVSW1-TRWL1)*10.0)
WIL2 = INTGRLWLZLWLFL2-WLFL3-EVSW2-TRWL2)*10.0)
WL3 = INTGRL(WL3L(WLFLI-WLFL4-EVSW3-TRWL3)*10.0)
WCUM = (WL1+WL2+WL3V10.0

WLFL1 = RAIN*(1.0-FRNOF)

WLFL2 = AMAX1{0.0,WLFL1-{WCFC1*TEL1*1000.0-WL1*0.1VDELT)
WLFL3 = AMAX1(0.0,WLFL2-(WCFC2*TKLZ"1000.0-WL2"0.1¥DELT)
WLFL4 = AMAX1{0.0WLFL3-(WCFC3*TKL3*1000.0-WL3*0.1/DELT)
WCLT = WCL1+WCLZ+WCL3

*ROOT DEPHT AWD CROP HEIGHT

ZRT = INTGRL(ZRTLGZRT*AND{ZRTM-ZRT,1.0-DS))

ZRTM = AMINUZRTMC ZRTMS TKLT)

GZRT = GZRTC*WSERTTERT

WSERT = INSW(ZRT-TKL1,WSE1,INSW({ZRT-TKL1-TEL2 WSE2,WSE2)
TERT = AFGEN(PLMTT.TPS)

PLHT = AFGEN®PLHTT.DS)

"POTENTIAL EVAPORATION SOIL

EVSC = EVEPR*EXP{-0.5*ATV)+EVSPD

EVSPR EVSPD = SUEVTR(RDTC RDTM.RFS,1.00,TPAV VPA, 0.00,RBSBS,RSTS)

R¥S = RFED"(1040.5*WCL1L/WCST1)

RSES = 172" 50RTWDCLAVDSS)

Whas = FUWRED(WDLV ATV PLHT WD3AV)

RSTS = FURSC(WDSAV,10,0.1*"PLHT 0.63*PLHT)
“EVAPORATION

EVEW = MSW{DSLE-11EVSHEVSD)

EVsH = AMIN1(EVEC...

(WL1*0.0001-WICAD1*TKL1)"1000.0/DELT+WLFL1)
EVSD = AMINI(EVSC,...

0.6"EVSCH{SORTDSLEFSORT(DSLR-1. 00+ WLFL1)
EVEW1 = BEVSW*FEVLLFEVLT)

EVSWZ = EVSW FEVLAFEVLT)
EVSW2Z = EVSW*(FEVLYFEVLT)
FEVL1 = AMAX1(WL1-WCAD1*TEL1*1.0E4. 0.0 EXP(-EES"(0.25"TKL1)



FEVIZ®W = AMAXIWLZWCADZ*TELZ*1.0E4.00F ..
EXPEES*(TEL1-+(0.25* TEL2N
FEVL? = AMAX1(WLI-WCADI*TEL3*10E40.0)...

EXPIEES*{TEL1+TELZ+{0.25* TKL3))
FEVLT = FEVLI+FEVIZ+FEVLI

"WATER BATANCE CHECE

CEWED = FUWCHE(CKWFLCKWIN TIME)
CEWFL = INTGRL{.O,(WLFLI-EVSW-TEW-WLFL4)*10.0)
CEWIN = WLI-WLI+WL2Z-WLII+WLI-WLaI

“FXTRA WEATHER DATA
WDsaV = AMAXI(DZWDSTIDATE)
WDSAD = 137*WDSAV

VPA = AMIN1FUVE(TPAD) HUAAT(DATE)*0.01)

BAIN = RAINT(DATE)

VPDC = (FUVE(TPAD}VPA) AMIN1{1.0,30.0/RSTL)

DSLR = INTGRL{.0..
DSW(RANNTIDATE+1)}-0.5,1.0,1.00001-DSLRYDELT)

COZE = 340.0°0.88**(ELV/1000.0)

TPS = INTGEL{TPSL{TPAV-TPSY5.0)

WUPC = TRC *1.0E4/(PCGC<+1.0E-10)

WUPT = TRWT*10EL(PCGT+1.0E-10)

*RUNCONTROL AND OUTPUT

METHOD RECT
TIMER TIME = 0.0, DELT =10, FINTIM = 1500, FRDEL = 7.0, OUTDEL =7.0
FINISH DS = 20, CELVN =130

PRINT TWTWSHLWST WLV, WRT W=s0
PRTPLOT TWTWSHWST WLV WRT WSO

PEEPARCE

TITLE INPUT DATA

*PHOTOSYNTHESIS AND RESPITION

PARANMETER PIMKP =450, PLEI = 030

FUNCTION PIMTT =0001 20008 250,1.0, 350.1.0. 40.0,05, 50,0005
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FUNCTION PLETT  =00,0.9, 150,10, 25.0,0.95, 35.0,0.5, 50.0,0.05
FONCTION PLMHT =0010,1.010, 2008 30085 40071
FUNCTION DRDT = 8005 12010, 140,10, 150.0.85, 240025

PARAMETER CRGST = 1513, CRGLV = 1483, CRGSO =149 CRGRT = 1.444
PARAMETER CPGLV = 0.451, CPGST = 0.408, CPCRT = 0.406, CPGS0 = 0,384
PARAMETER FCLV  =0.459, FCST = 0484, FCRT = 0457, FCS0 = 0491
PARAMETER BMCLV = 0032 010 =2.0, TPR = 280

"BIOMASS PARTITION AND AGING

FUNCTION CASST = 0.25,0.880, 0.28,0.931, 0.61,0.913, 0.540.928, 0.75,0,823, 0.89,0.878, 1.02.0.881,...

1.27,0.885, 1.33,0.906, 1.48,0.911, 1.53,0.942, 1.78.0.935, 1,940,654, 2.10,1.00

FUNCTION CALVT = 0.26,0.643, 0:38,0.570, 0.51,0.502, 0.64,0.459, 0.76,0.344, 0.89,0.239, 1.02,.0127....

1.27,0071, 1.33,0029, 1480013, 1.630.004, 1.78,0.001, 1.94,0.00, 2.10,0.00

FUNCTION CASTT = 0.260.357, 0.38,0430, 0.51,0.498, D.64 0541, 0.75,0.658, 0,.99,0.741, 1.02,0.583,..,
1.27,0.441,1.33 0260, 1.48,0.101, 1.63,0.023, 1.78,0,005, 1.94.0.00,

PARAMETER FSTR =035
FUNCTION DRVIT = 100035 18.0,0.75, 26010, 35,012, 420,11
FUNCTION DRRTT  =10.0,0.45, 18.0,0.65, 28.0,0.5, 35.0,1.0, 45.0,1.0

"PHENOLOGICAL DEVELOPMENT
PARAMETER DRCV =0,01705 DECR = 002363
PARAMETER SLC =502.77. 35C = 301498, WDLV = 0.03615

2.10,0.00

FUNCTION PLHIT  =0.13,0.06, 0.26,0.08 0.380.16, 0.51,0.22, 064045, 0.75,0.60, 0.89.0.83, .

1.02,1.29, 137,135, 1.33,1.47, 1.481.53, 1.63,1.43, 1.781.45, 1.941.49 2.1,1.48

FUNCTION SLT =013,045 026059, 038074 051,079, 0.540.97, 0.76,0.96, 0.89,1.05, ...
102100, 1.27,1.01, 1.33,1.21, 148109, 163111, 1.78,1.13, 1.041.14 21113

FUMCTION LIVT =00,00 1000, 1.50.007, 1.8,0.023, 2.1,0065

FUNCTION LRTT =0000, 1.00.0, 1.50.010, 1.8.0025, 2.1.0.045

FUNMCTION DEWT =0.0,1.1, 1.0,1.0

"WATER HELATION AND ROOT GROWTH

PARAMETER FIEC =045 WSSC =055 WFSC =05

PARAMETER ZRTMC =1.0, ZRTMS =10, GZRTC =002
PARAMETER EES =200, FRHOF =00, WDCL =0035 RFSD'=031
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TCHARACTERISTIC 300 TYPES

PARAMETER TEL1  =0.25, TKL2 = 0.35, TRL3 = 0.40

PARAMETER WCFC1 = 0.18, WOWP1 = 0.054, WCAD1 = 0,005, WCST1 = 0.25
PARAMETER WCFC2 =018, WOWP2 = 0.054 WCADZ = 0,005, WCST2 =0.25
PARAMETER WCFC3 = 0.18, WCOWP3 = 0.054 WCAD3 = 0.005, WOST2 = 0.25
mcon WCLII =0.18, WCLEZ = 018 WCLE =018

“INITIAL CONDITIONS
PARAMETER DEI = 0.013 , TWTI = 180, DATER = 280
PARAMETER LAT =165, ELV = 1900

"KHON KATIT TABLES WEATHER DATA 1993
* Daily total giobal imadiation i oal um-z da}r'L
PARAMETEE RDUCF = 4.186E4

TABLE EDTMT{ 1-366 ) = ...

207.93,300.30,277.55,286.04,205.92, 276 85,291 60,268.38,205.63,297 04 104 62 3104 59,
280.07,299 58,306.86,320.93,320.25,315,60,319.27,311.77,299.02,302.13.274.05207 84 .
27434 251°83,260.82,767.09,290.97,304.67,302.80,
295,45,206.91 788 65,200 36,262,00,207.40 310 90,282 70.267.63,271.27,280.71.3734.78....
314.67,301.40,322.38,313.03,316.54,312.57 312 72 278 96 248,02 334 50,317.40,327.10....
336.21,299.44302.59,313 19,
284.26,314.60,313.85,280.50,251.67,265.99,277.66,264.37,314.39,343,94,351.60,318.40

240.92,335.75,311.65,313.95,254. 12,361.13,330.02,347 81,705.508,345.39,352,93,340.89,...

248,84 148.37 364 53 362 57 346.72.925.76,327.36, .,
348,29,354.00,351,68,349.63,326.59,345.22,319.40,315.42,357.83,357.44,372.52,334.03,..
321.55,345.53,319.84,387.79,368,65,321 42, 353.99,331.50,328.18 347 42,339.91,364.21 .
353.57,377.18,329.34,327 55,343 .25 332.60....
154.77,347.65,314.05,328 81,288.08,352.08 367.70,275.02,355.11,352.24,284 41 316.57,...
295.79,305.50,294.64,309.36,163.07,335.91,357.27,375.32,356.92,356.75,340.98,3124.23,...
327.08,284 10,205,21,285.00,326.33.237.99,354.37, .

305.45,340.19,261.20,287.07 235.68,317.90,280.50,352.06 311 .67,311.92,273.57.268.27....
229.04,296.59,328.89,240.16,247.06,209.71,341 42 304.61,343.19,337.37,310.27,280.25,...
276.74.204 50,250 20,252 04,298.11,242 30, .
280.50,312.50,336,60,263.75,299.21 336.26 136.02,132.52,297.10,315.14,312.24 310 48, .
296.18,292.93,331.50,310.66,318.29,336.00,348.99,279,01,293.28. 784 76,230.17,288.90, ..
292.13,771.93,312.58,307.30,244 9 2657 37 251.17,...
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236.34.245.32 231 28, 265,90,238.16,294.00,281,61,227.07,307.92,300.65,256.60,308.54 .

2B4.68,223.49,259.04,263.08,240.04, 241 52 255,77, ..
101.09,216.19,291.04 702,10 255,01,290.02,248.78,272.26,288.25, 310,27, 244.95 20951,
285.19,286.59 28310, 297 .40 288 13,285.30,322 70,2572 14.100.93,261.16,200,00,263.40. .
282.32,334.93,313.24 324 95 109.50,208.32_
283.15,320,70,274.28,262.11,229.83,250.45,240.10,249,08,275.58,301.45,230.22 257.02 .
243.43,247.09,241 00,251.31,257.70,291.18,253 08,285,.16,321.05 296.93.260,55,285.15....
311.40,280.91,325.17,294 10,265.59,273.74, 250 97, ..

321.25,288.34.290.28 702.13,295.45.280.04,280.98 291.07,219.20,307.25,267.43 262.49, .
264.97.285.90,262.65,285.96,278.85,280.11,275.35,284 12,283.95,206.22 299.18,265.00,
272.98,273.21,265.08 251 49,290 42 204 &8,
288.61,280.59,297.85,276.76,287.47 281.40,274.55,281.28, 279,88, 262.65,274.25,280.95,...
284.17,287.08,284.75,304.64,282.15,262.73,295, 79,293 54 280.50,285.70,276.30,270.75, ..
247.10,286,00,278,11,223.80,225.27 230,41 254.93

* Daily maximum remperature m degree celsiis {GC:]I
TABLE TPHT(1-365) = ..

29.5,30.3,27.229 3281 27 R 26,022 2 25026 2 36 4 78, 2.28.8.24022 8, .
240237 2502572543254 354 275297205277 287.29.831.533.3.33.1...
32631.3,32.7,340344,34.233.834534 0343346317124 34 1 248
36.0,352,35.7,15:5,33.1,310.0,20.5,200,28.3.29.2.28.5 75.3.20.7.32.3 ..
352.35.2,35.434.7.355,31.5,31:8,345,36.2,37.0,37.3.37.7.06.3,37.7.180, ..
38.0,38.3,38.538.2,38.5,38.3,38.4,38.9,39.5,29.1,37.9.38.2.38.2,34 1,37.1,386....
30.1,309.6,381,39.5,39,1 39.3,38.8.37 7,383 39.0,39.8 403 40 8 365,33 8,...
342363,38530039635.0400397 396378388404 41 04D 4789,
38.3,30.7,39.2,38.4,37.6,30.4.30.9,40.1 40 8.40.2.35.3.37.7. 36 .36 B 15.0,...
343,35.0,367,37.8,36.2.37.7,37.9,37.1,35.1.33.9.22.8.22 5.02.7.33.9.35.4 357,
366,36.5,32.533.7,31.3,346.33.0.32.0,31.7.33.0.32 5330334317122 .
31.831.533.232.9320321,32 6335132034 734731 2267205 31.3 ...
13.3,242,36.4,36.7,36.2,35.5,33.2,291,263,28.7.31.0.34.0,31.7, 10.830.8....
33.1,343.32.2.35.0,35.8,35.0,29.9,20,1,30.4 31.1,29 5,29 5,31.,25.0,30.5,27.2 .
28.5,30.2 30.6,20.7 31.2,30.9,32.0,32.0,32 5,31 5, 30.9,312.8.22.5,32.8.70.4 .
29.8.22.7,20.8,33.0,34.0,34 1,32 5 31.0,29.4,31.0,30.5,29.5,31.0,33.0,20.1,34.0,...
32.1,31.7,32.532.432.0,33.1,32.3,31.532.2.32 5. 33 6.33.7.32.1. 706.33.0. .
30.2.26.0,30.1,31.1, 28,6, 30.5,30.1,30.5.31:831.6 31.0,32.0,322 313314
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30.431.5,31.7.30.5,31.7,30.8,31.0,28.5:31.0,31.0.30.8.306,30.2.27.9.291 .
27.827.4.27.5,78.979.9.30.8.30.4.31.9,30.7,305,30.020. 528 8.21.6.27.5.20.8
0.22956.30.1,30.5.300,31.0,31.5,31.4 767,253,286 5 280 27 0275277,
30.2,30.6,30.8.32 7,31.6,29.1,31.0,31.1,31.0,20.9.27.5.27.7 2811,27522 2.,
26.5,25.7,281,29.0,30.8.31,5,31,0,31.8.32.0,325,33.2.32.533.5344.31.1 ..
£9.0,30.0,29.7,30.5,31.1,32.5,32.2,30.7,27,.2,20.0,26.9,30.0,31.8,33.2.32.6.30.3

* Daily minimum temperature m degrees Celsms { C)

TABLE TPLT{1-365) =..
13.8,16.4.16.616.8,16.0,15415.7,165,13.413.3,12.0,12.3,12.712.200.5, ..
09.7,08,7,09.2,09.8,10.9,10.7,12.0,11.8,12.0,13.3,15.0,15.8,16 2,16 7 16.5,165,_..
171,164 16 4 158,16 9.16.918.1,18 7,195,198 19819.5,17.715.9.16.1,...
171,162,316 816115114 8151 140131,12 8133154 141,145,
163,16.7,17.217618.017.417.517817817 8188 20.8.21.3,206.21.3, ...
21721.321.021.221.822.222.531.823.0,22.3.22 321822321 3.21.3.21.0, .
23.223.621.622.0,19.020.0204.22.1,22.722.0.23.1,22 4 231,21.3,200....
182,20521.422.323.420.3,232,23.823.421.023223.1.241,242223,. .
21.8.23.2.22718.722.422.0,241,241,23.9250226.23.1,19.1.22 2.206, .
31.5.20.'?,2'1_3,23.5,22.'3',2.‘3.0.23.3,22.5,22.5.211'l..Z'I.3,El.T,lﬂ.iED.?,RE,EE.E,...
23623.2.21421.1.21.1.21.1.201,21.2, 20.3,208.200,21.2.21.8225202. .
21.0,22.3.21.3,21.1.21.0.20.2,21.3,21.8,22.7,22.0.21.6.22.2.20.8.20.7.210, _.
21.3.22.0,22.3,22 8,22 8,22.3,22.3,20.7 20.5,17.8,18.2.2011,20.2.21.3.202 ...
20.6.21.6,21622.222.822.4 71 5,20.3,20.1,20.3,20.0,20.0,20.2 21 3,20.0,20.8....
20.8,20.4.20.5,20.5,21.3,19.8,18.7,19.821.1,20821.5200.21.3.21.2.217,
19.7,20.1,20.5,20.2,20.9,21.6,22.2,22.3,20.2,20.1,20.8.21.3,19.5.20.4192 198 .
21.5,19.2.20.6.20.6,20.8,21.6,19.8,207,18.0.20.2,205.20 8.21. 3.18.2.199,__
20.1,18:7,17.2,18.9,:20.7,19.9,20.3,20 2 250, 20.8.20.0 20.9.21.0,20.7.212 ..
18.2,18.3.20.8.20.019.4 19.7,19.7 19.818.68.19.7 108186181, 173162 .
1E_Q,lT.'il'T.U.1'}'_'2,1'}'.1,15.9.1E.ﬂ.1'5.&1'ELU.'].E.5,1&3.15,4.15.?.15.5.15.0.15.5,.__
16.1,15.3,16.5,17.7,148,16.3,16.217.117.1,11611.411.3,11.8.11.7120
14814814 1,1567,16.2,13.5,13.3/14515.3,155,143.,11.7.11.8123.102. .
09.0072,08.1,10315.816.1,150,144134160,15.0,145148,15.0.18.3,..
12.5,12.513.3,12.9140,146152,160,156,00.7,10.2.12.4 155,16.6,17.0.15.2
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* Dafly. Ramnfall (mm day-1) ac KHON EAEIN 1993,
TABLE RATNT{i-365) =_.
0.0,:00, 0.0, 000, 0.0, 2.0, 0.0, 0.0,/ 0.0, 5.0,:0.0, 0.0, 0.0, 0.0,:0.0, 0.0....
0, 0.0, 0.0.445, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0,26.3, 0.0, 0.0...
0.0, 00177 00, 00,00 00, 00, 00,00, 00, 00,00, 0.0327....
8.713.1, 00, 0.0, 0.0, 0.0, 0.0, 0.0.22:5, 0.0, 0.0, 00, 0.0,
0.0, 0.0, 00,283, 0.0, 0.0, 0.0, 00, 0.025.2, 0.0, 1.6, 0.0, 0.0, 0.0....
0034200, 00, 00, 0:1,00,00287 0.0 00, 00,00 00, 00260,
00,00 00,00, 0.0, 09552, 00, 0.0, 0.0, 0.0, 6.1, 0.0, 00, 0.0,...
00,31, 0.0, 0.0, 0.0,386, 16,00, 00, 00,42 26 0040624 ..
0.0, 00,00 00,00, 00157, 00,100, 0.8, 0.0, 0.0, 3.8448 00,..
1.8-0.0,43, 00, 32,00, 00 06 22,0000,08171, 00,17 00...
0.0, 05, 0.0, 0.0, 0.0, 0.0, 1.9,544 0.0, 2.2,.00, 00, 0.0, 0.0, 0.6,..
0.0, 44 0.0, 0.0, 0.0, 0.9, 00, 00,264, 0.0, 0.0,14.9, 0.0, 0.0, 00....
72,00 00487 04,00, 00,00 13 12 00, 76 05 00 00..
0.0, 0.0, 0.0.20.7, 48, 0.0, ;0.30.5, 0.0, 0.0, 0.0, 00,477, 435,00, 0.0,
35.02,00,10, 00,09 00, 12,00 25 00,155 00,08, 00..
27,01, 68 00, 04,00 1.231.3, 00,00, 0.0, 00,00, 20,260, 0.0,...
140,271, 00, 0.636.8;19.5 0.628.3,268208, 0.0,19.1, 0.0, 0.8,14.7,...
0.0, 0.4, 0.6,49:040.7, 0.0, 0.0, 0.3, 0.0, 0.0, 0.0, 0.0, 0.0, 00, 0.0,
00 135 0.0, 00, 00, 0.0, 00, 0.0, 0.0, 00, 00, 0.0, 0.0, 0.0, 0.0, 0.0,
17140, 0000, 00, 00,00,00 00,00, 00,00, 00, 0.0, 00...
0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0 0.0, 0.0, 0.0, 20, 0.0, G.0,...
0.0.0.0, 00, 00, 0.0, 0.0, 0.0, 00, 00,00, 00,00, 00,00, 0.0,
0.0.00 00,00, 3, 0.0,00, 0.0, 00, 00,00, 00,00, 00 00,
0.0, 0.0, 0.0, 0.0, 00, 00, 00,00 00,00, 00,00, 00, 0.0, 00, 00

* Daily afr relative humidity (% RH)

TABLE HUAAT(1-368) = .
§9.0,70.0,75.0,73.0,67.0,71.0,72.0,78.0,72.0,70.0,67.0,55.0,58.0,85.0,67.0....
68.0,66.0,65.0,64.0,64.0,67.0,58.0,68.0,64.0,65.0,70.0,70.0,70.0,67.0,61.0,60.0,...
62.0,58.0,60.0,57.0,55.0,61.0,65.0,61.0,60.0,61.0,62.0,50.0,52.0,50.0,44.0, _

45.0,440,47.0,54.0,52.0,62.0,59.0,61.0,49.0,60.0,49.0,52.0,57.0,57.0,59.0....

54.0,52.0,54.0,56.0,53.0,57.0,62.0,60.0,57.0,56.0,56.0,64.0,56.0,50.0,61.0,58.0,...
50,0,55,0,63.0,50.0,47.0,40.0,47.0,57.0,40.0,49.0,51.0,49.0,49.0,65.0,69.0,..



£56.0,66.0,64.0,60.0,62.0,52.0,51.0.62.0,59.0,58.0,57.0,44 0, 48.0, 57.0,62.0....
53.0,58.0,65.0,63.0,64.0,58.0,55.0,52.0,47.0,45.0,61.0,68.0,62.0,65.067.0...

71.0,64.0,58.0,66.0,63.0,68.0,58.0.64.0,70.0,70.0,71.0,73.0,72.0,70.0 62.0,62.0....

62.0,67.0,71.0,70.0,740,70.0,71.0,73,0,74.0,71,0,73.0,69.0,70.0,70.0,75.0....
75.0,76.0,73.0,73.0,77.0,74.0,75.0,70.0,67.0,66.0,65.0,68.0.81.0,73.0,70.0,...
£8.0,64.0,61.0,62.0,61.0,66.0,68.0,78.0,88.0,77.0,73.0,88.0,75.0,77.0,76.0....

£8.0,70.0,65.0,66.0,65.0.70.0,77.0,76.0,76.0,72.0,79.0,80.0,74.0,80.0, 81.0,84.0, ..

80.0,75.0,78.0,77.0.75.0,76.0,73.0,70.0,75.0,76.0,76.0,72.0,71.0,70.0,79.0 ..

76.0,70.0,75.0,70.0.70.0,68.0,71.0,74.0,81.0,76.0,79.0 B2.0,78.0,72.0,78.0,73.0, ..

78.0,78.0,76.0,74.0,76.0,72.0,73.0,74 0,73.0,73.0 70.0,68.0,76.0,78.0,74.0....
80.0,83.0,77.0,70.0,78.0,75.0,78.0,78.0,73.0,71.0,75.0,71.0,72.0,74.0,730,...
78.0,72.0,72.0,75.0,77.0,72.0,70.0,75.0,74.0,72.0,70.0,68.0,72.0,71.0,70.0....

71.0,68.0,66.0,66.0,62.0,640,67.0,60.0,64.0,66.0,57.0,65.083.0.81.0,69.0680,..

§7.0,64.0,70,0,67.0,63.0,65.0,68.0,67.0,62.0.56.0.58.051.0,57.0540,62.0,...
£5.0,67.0,65.0,66.0,66.0,67.0,68.0.66.0,66.0,65.0,65.0,61.0,60.0,59.0.58.0,...
£6.0,56.0,66.0,66.0,65.0,67.0,66.0,63.0,55.0,62.0,62.0,58.0,560.0,66.0,64.0,...
67.0,67.0,64.0,62.0,60.0,60.0,63.0,66.0,71.0,79.0,70.0,62.0,63.0,63.0,63.0,65.0

* Windspeed (m sec-1)

TABLE WDST(1-365) =...
11,12 08 08 1.2 10,09, 1.1,08,12, 17, 1.8, 08, 0.8, 1.0,
1.4, 1.9, 18, 1.2, 08, 07, 07,08, 09,07, 09, 16,12, 1.1, 1.0, 1.2,..
0.9, 1.5 13,22 08,07, 10, 1.2 10, 12, 14 07, 07, 12, 1.7,...
10, 2.3, 1.7, 21, 1.7, 12,09, 08, 1.1, 1.0, 1.1, 08, 1.3,..
10,17, 1.7, 16, 1.6, 1.4, 17, 17, 14,09, 07, 1.0, 1.7, 1.3, 12...
13,11, 1.3, 10,09, 13, 12, 1.7, 15, 10, 08,12, 15,12 1.1, 13....
10,15, 17,15, 11, 12, 16, 17, 1.3, 1.0, 1.1, 1., 1.0, 1.4, 1.3
09,11, 11, 1.0, 14 16, 15,17, 11, 1.0, 0.9, 0.9, 1.4, 1.6, 1.3,
10,07, 1.0, 06,13, 18, 13, 13, 15, 1.2, 0.8, 0.8, 0.9, 0.7, 09
1.1,0.7, 0.8, 3.7, 0:8,10, 16, 1.3 1.4, 15,16, 12, 11, 1.7. 13, 1.7...
10,14, 0908, 13,10, 12 1412 13,17, 1818 21, 17,
16,15, 11,13, 16,09, 1.3, 1.8 20, 17, 1.4 12 12, 1.2, 15....
19,23, 1.3, 20,16, 1.0, 1.7. 1.9, 1.8, 1.9, 23, 1.4 32, 27, 23,
13,14 1.4 11, 16,13,16,13,11, 11, 08,12 14,14 21,12,
16,12, 1.3, 1.0, 06, 09, 1.0, 0.9, 1.4, 1.1, 08, 1.0, 07, 08, 15...
23,25 16,11, 1.1, 15,17, 1.9, 15, 1.0, 1.1, 08, 1.3, 15, 1.7, 16....

167
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12,12 18 1.2, 11,14 14, 1.1, 1.1, 0508 0.7, 09 09,09,
16, 24 18 /09,0709 08 08 09 10,10, 08,08 07, 1.0,.

1.2, 12,07, 06/ 0.8, td 1.0, 0.2 0.6, 0.6, 06, 0.7, 1005«

07, 06,08 100607 10; 11, 1,210,113 10080800, 1.3,
0713, L7, 1.4,0:8,1.0, 1.5, 1.4 1.2:0.8, 11, 1.0, 1.2, 0:9, 0.7....
0508 1.2, 11,06,1.0, 0.8, 0.8: 0.7, 0:9, 1.1, 1.0, 1.7, 1.7, 1.8,...
1743, L2, 19 L7 16 17, 14,13, 13010 0.8, 009 18515,
16,10, 13, 16 1615 12 1.2 1.4 1612 09,08 10,11, 1.2

STOP
ENDIOB
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mssInt 20 mettnefedhusbuendan: MACROS

Abrreviadon Explanadon Dimension
AFGEN CEMP funotion -

ALV @ CSMP function haha
AnA CSMP function -

AN CSMP function -

AMOD CEMP fanction -

CAG [CR.LV RT,50,5H 5T} carbohydrates (ghioose) avialable for qrowth of

total crop leavesToots storage organs, shoot, and stems kg ha_l d_]

CaLvT relaton of relative faction of CACGLV w DS -

CASHT relation of relative fracton of CAGSH ta DS -

CASTT reietion of relative facton of CAGSH to DS 5

CELV carbohydrate expart from leaves phus stem, excluiding kg ha d
remobilization

CELVIT number of days that CELVE 15 negative d

CECTL sum of carbon fuxes into and out of the crop kg ha'i

CECT carbon In the crop acoumulated since smulation started kg J:La.1

CECED differance between carbon added o the crop since imitilization -

and the net total of carbon fuxes, relatve to thelr sum

CEWFL sum of the water fuxes into and out of soil compartments mm
CEWII change n total soil water oontent since nitalization mm
CEWRD relative differance between two-water balance computatons -
COMMON Fuortran labe] -
COaE 03 concenization ambient am vppm
COat CO7 concenTaton in stomatal cavity vppm
CPEW effect of water sess on carbohydrate partiioning -

=% i o . 4
CPG (LVET.S0.5T) weight of COg produced during formation {(=growth) of kg COgha h
dry matier leaves Ioots storage, organs,stem
CRG (STLVRT,S0)  weight of carbohydrates required for growth of stems, kg kg

]Eﬂl?E-E.IEIth.EEDIEQ’E organs



Abbreviaton Explanation Dimension
CSA ASCy so1l EVADOIATIOn Constants cm: 4
CSE soll evapolaton constants -
DATER Juiian date at begming of simulation -
DELT CSMP time period for imtergretion d
DLA day lenght asTonomical n
DLP day lenght effeotive for photoperodism h
DR EV) developement tate o reproductve.and vegetative phase |:l_l
DRC {BV) developement Tate consant i the Teproductive, and :l_L

vegetatve phase
DRDT relation of DEED to daylength -
DRED effect of daylangth on DRV -
DREW effect of water soess on drw =

DRRTT telation of DER fo temperatee .

DRSL water drained from deepest sofl layer (equals WLFL4)  mmd
DREVTT relation of DEV to temperanire -
DEWT relation of DREW to level of water szess =
s phenalogieal development stage of the orop (imitial) -

DSLR mumber of days since last rain =
DYNAMICS SME label -

EES extinotion coefficient for evaporation i soil m_l
LV elevation of growth site above sea level m

END C3MP label =
ENDJIOB CEMP label =
EVSC potental sofl evaporation rate for current weather mmd

condition and arop
EVED evaparation rate soil on dry days (almest no rain) fm
EVSPR potental evapeoretion sol due to radiation i
EVEW evaporanen rate fom the sol (aoture value) mm d:l
EVEWD EVEW for individual soll compartments mmd
EVSH evaparation rate sol on humid days mm 4
EVSPD potential evaporetion soil due {0 diving power ar mm t;"f1
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Abbreviation

Explanadon

Dimension

FCILVRT SP.ST)

FEVL Il)

FRNOF
FSTR
FUCCHE
FURCTION
FUFHOT
FORSC
FUTE
FOVE
FOWCHE
FUWRED
FUWS

G {CRLV.RT.20.5T)

GLY
G8A
GZRT
HOAAT

fraction carbon of iotal dry weight In leaves, 1001s
stofage organssiems

FEVLT fraction of EVSW fom soll compartments 1
ratin of COZI to COZE

CSMP function

CSMP funotion

CSME fangtion

fraction of precipitation that runs off feld

fracton of stem weight at fowering that is remobilizable -

user defined function for carban balance check
CSMP ar forman function

\ger defined function for canopy photosynthess
user defined funotion for canopy resisianos
user defined funotion for temperature

user defined funotion fof vapour nressure

user defined fungtion for watsr balance check
user defined function for windspeed reduction

user defned funooon for water soess

growth Tate (dry matter) of whele crop, leaves, Todis,
siofage OIgans stems

growth rate of leaf area

growth rate of photosynthecallity aotve stem area
growth rate of rooting depth

maximum value of GERT

table of vahies of VEA

CSMP function

latitade (south of equatar negative values)

CSNP fungtion

1ate of loss of leaf area

rate of loss of leaf weight (dry matter}

relation of telative loss tate of leaves to DS

tate of loss of Toot weight (drymatter)



112

Abhreviatdon Explanation Dimension

ndex in DO-lcops dimentioned veriahles -

DATE mierger vaile of DATE d

INITTAL CEMP labeal -

sW CEMP funedon -

LRTT relation of relative loss Tate of roots due to agam ww DS -

LSTR loss rate of stem reserves (starch) kg ha d'[
METHOD CSMP function -

BaRAM CEMP label -

PCIW effeat of water stress on PCGO -

PCCGC photosynthesis canopy,gross,m cument weather and kg CO3 ha r:l'L

physwoloqical state

PCGT PCCC totaled since start of simulation kg COg hal

PLEA PLET at actual temperatime (kg ha b W - 5)

PLEH direct effeqt afr humidity on PLMVGE -

PLEI mitial efficiency use absorbed light by individual leaves, as PLEA -

PLETT relation of PLET to temperature -

PLHET plant height m

BLHETT relation of PLHT to DS -

PLMHT relation of PLMXP to afr humidity -

PIMTT relation of PLMXP to temperatime =

PLM maximum rate of photosynthesis of single leaves kg CO, ha b
In ourent conditon

DEMYE PLMX for standard SLC and optimal condition kg COz ha &

Q10 010 of maintenance respiration sensicavity to temperature -

BAT] precipitation mm g

RAMT table-of dally precipiation vahies during a year mmd

RCRT Iespration crop, totaled gm COp i:lﬂ.i l'.'L.1

PRDEL CSMP furcnon -

PRINT CSMP fungton -

PROCED CEMP label -



1

Abbreviation Explanation Dimension
REOTC radiation,dailv total globalabove asmasphere J r_n': q4
BEDTM radianon.daily wotal global measured  (400-1400) J m': -:".II

REDTMT table of measired daily total grobal radiation durng year J m'; d"'
EDUCF radiation units chadsion faotor
RFS reflection coeffioient soil for BEDTM =
RF3D RFS for doy sall -

RG (CRLVRT,S0ST) maintenance resprretion of whele crop leaveszoots, COg ha d
glofage Organs, and stems

EMCT RMCE totaled sinos mtalization kg COg ha al

RMNMA malnienance respiration due to metabalic activity g COg ila-i -:i'1

RSB {L.5) boudary layer resistance for vapouwr difesion from = mll
everage leaf ar soil

RSLL leaf resistance for water vapour diffusion in average leaf 5 m

RSLIM minimum value of RSLL sm

RST (L,5) resistance 1o diffusion for water vapour, and heat COg sm
due w urbullence m canopy from  everage leaf or soil

RUNOF water fowing from serface 1o ather field mmd

SLC speciiic leal weight constant kg ha‘l

SLN SLA for new leaves kg ha

SLA specifio leaf weight actual vahie kg ha

3LT relation of SLA w0 DS -

STORAGE CSMP label =

SUASTR user defined subruane for astronom:ca] variables -

SUEVTR user defined subrutine for evapotranspration =

SUPHOL user defined subrutine for canopy photosynthesis -

SUsAWA user defined submitine for soil water balance -

SORT CSMP function -

S350 specific stem wetght constant {SLC analopy) kg ha

STOP CEMP label =

TABLE CEMP label =

TERT effect of temperanire on foot growth rate -

TIMER CEME label 3

TITLE CIMP label -

13



Abbreviation Explanation Dimension
TEL (0 lckness sol comparanents m
TELT thickness of combined sofl compartments m
TP (AD, AV) AOWITE &I temperaiure in daytime and 24 h avesage - [
TFEM efiect of temperatuze on maintenance respiation : c
TEHT table of maximim day temperatire during a vear ’ i
TPLT table of minimum mght temperature during a vear i o
TER reference temperatume for maintenanoe respration : [
TPS (D temperature of the soil (initial) ’ c
TRC Tanspiration rate canopy, potential value for ourrent mm d

weather and crop
TRCP (DR} potental Tanspiration canopy due the during power ar mm g

and absorbed radiation
TRRM potential ranspration rate per unit rooted length mm d‘[
TEW Tanspration rate canopy, aotial valle with water sizess mm ci,_l
TRWT TRW totaled since start of simulation mmd
VPA humidity of air, early morning vahie EPa
VFD Vapour presure difference EPa
VEDC vapour pressure defisit in canopy, day time average KPa
WCL{) 1-3 Ielative soil water cotent per layer (initial) mo
WCUM (@ total water in soil profle (inital) kg ha-l
WDCL widih of soil dloths (WDLV analoque) m
WDLV width of leaves m
WCR weight ncluding %eg ha
WDS (AD.AV.S) wind speed, day time, average and near soil surface ms.
WDST table of daily values ahsorbed wind speeds during ayea ms.
WFSC flooding swess sensitivity coefficient kg ila_l
WIR weight increment Teserves (starch) sinoe start simulation kg ilﬂ-t
WLFL 14 fhrtes of water into laver 1-3 and out of layer 3 mm Ci.l
WLA water available to the crop in a layer mI ha.l
WL 130 volimetrio soil water content per comparmment (iniiial) mm! hi
WLV @ weight of leaves (fntal) kg ila-1
WLVD weight dead leaves kgha



Alnnreviation Explanation Dimgnsion

WINT sum of WLV and WILVD ke ha-1
WERETD (O wieignt of roots (inoal) kg ha-l
WSE (1-3) effeot nf water siress on water uptake m faver 1-3 kg ha-1
WSERT effeat of water stress on root watef uptake kg ha-1
Wso M weight storage argans (inal) kg ha-1
WSsC water stress sensiave ocoeificlent kg ha-1
WsT M welght stems (inttal) minus WIE contains n it ha ha-1
WUPC water use efficienoy, ourment, Telative 1o 08T kg ha-1
photosynthesis leaves
WUPT WUPC of total net photosynthesis and anspration kg ha-1
ZEOT (@ depth of evaporaton font in uper soil m
ZRT @ roounyg depth (inimal) m
ZRT 13 ZRT differentiated per soll compartment m
ZRTL ooting depth in mdividual layers m
ZRTM maximum of ZRT m
ZRTM IC.5) mayimum of roonng depth for arop and soll m




