MANUIN
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Tuntaanaaae A4 winNainls ANLNYATMAERTUVANINSTTRULAY 2T

s

Juf 28 AUMWUS-14 WORMAY 2536

Y g
Tunaalan 2.4 13.60 .35 %CV. LSD. 0.05
7 2.58 3.38 3.16 * 3.69 0.45
14 6.31 7.47 7.46 . 6.72 0.82
21 22.20 19.76 19.19 ns 17.39 -
28 60.09 52.31 57.08 ns 10.08 -
35 133.96 | 107.81 | 120.30 ¢ 8.78 18.33
42 229.89 | 208.85 | 221.51 ns 11.99 -
49 340.21 316.91 337.486 s 8.60 -
56 469.41 | 413.61 | 455.08 ns 14.66 -
63 583.20 | 503.89 | 573.61 ns 15.01 -
70 689.81 588.25 689.99 s 9.52 =
T T8B.T2 623.49 T776.432 o 10.94 138.70
B4 762.00 | 590.54 | 779.53 : 10.08 124.10
91 724.59 750.86
98 735.61

s lumnArTaEna

ki A J = = el r-v-9
* WENERAUNTEAUNEEAUMENG (p<0.05)
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naaad Ad 'Ir'l'ld'.!ﬂ‘u'tﬁl"i ASNEATAERTNVTINEIGYLDULNY TESTIIUN

28 AMATWUE-14 WHUMAN 2536

27t Wug
Junaalgn 9.4 1. 60 1,35 %CV. | LSD. 0.05
7 0.82 0.90 0.83 ns 9.37 -
L4 2.07 2.25 2.23 ns 10.28 =
21 8.40 6.96 6.58 s 16.29 -
28 26.73 19.95 22.3¢6 3 12.51 8.28
35 67.24 45.97 5517 E 11.61 42.46
42 124.13 100.75 119.30 s 12.82 i
49 174.53 133.19 162.79 ns 14.02 =
56 193.24 128.41 200.58 i 18.95 12.11
63 210.97 123.29 229.81 - 17.76 1135
70 223.59 | 120.95 | 231.69 "4 13.79 70.18
T 211.55 106.05 228.33 il 18.10 10.84
B4 169.42 84.94 199.71 it 21.59 10.67
81 141.38 173.43
98 158.48

a5 LHUARAENEFEDG

t L d’ e L = =
© uanamafunIEauuEAMETH (p<0.05)

= UANATAUNTEAUNEFAYYIFNA (p<0.01)



105

] bl w w T o = [TEes r |
MTEMINR 3 UunuiITInuazlN (NSN/MTRWAT) 1BA0UNFDL 3 WU ﬂﬂgﬂ'[mmaa

YRED1 A4 MNIAWELS ANSIRRATAMERSTUTINENSIUEUUAY T5WIR Jun

28 NUATWUT 14 WOHMAN 2536

21y Wug
Tundnlgn 9.4 74.60 RE %CV. | LSD. 0.05
7 0.32 0.53 0.54 ? 19.80 0.16
14 1.58 2.21 2.06 . 13.20 0.44
21 4.95 5.55 4.99 s 11.62 -
28 10.56 10.80 11.80 ns 18.03 -
35 25.83 23.61 26.20 ns 13.45 -
42 32.08 33.29 41.19 . 14.44 8.66
48 42.38 38.97 48.75 i 5.18 3.91
56 44.97 37.36 47.69 ns 16.21 -
63 46.66 3713 46.77 ns 13.68 =
70 47.41 34.35 48.03 > 14.65 15.80
77 37.72 28.22 49.43 . 16.94 11.27
84 29.28 21.12 38.98 i 13.54 20.30
a1 25.37 36.82
98 31.57
ns LUAnAeaEia

Lk

T LT -1 - Lo ar (% -1
UANAHN UV TSR UUEFAUENG (p<0.05)

T L) -’ - e o (-1
wan@RAunIsAULsFANNAEnE (p<0.01)
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T
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n ﬂﬁﬂhmﬂﬁﬂﬂﬁﬁﬂﬂ Ad WaWEls AusnYRSMansuuTINIaTa ULy

T 2 -J B
TEVTIIUN 28 NUMWUG-14 WORMAY 2536

27y Wug

Tundalan d2.4 TU.60 .35 %CV. | LSD.0.05
7 0.6 0.48 0.45 * 8.70 0.053
14 0.53 0.58 0.61 ns 15.11 -
21 2.27 1.75 1.67 s 24.26 -
28 5.41 4.65 5.41 s 12.32 -
35 10.55 7.92 9.02 s 16.62 -
42 13.70 14.43 14.45 ns 23.91 -
19 15.77 15.43 16.56 : 15.39 10.23
56 18.44 12.81 16.80 - | s 36.30 -
62 16.25 12.89 16.93 s 27.92 -
70 16.65 12.05 16.62 ns 46.81 -
77 14.13 5.03 12.34
84 -5.24 -4.70 0.44
91 -5.34 -4.09
98 -2.17

os  LANANYERR

v = i zr o
e LLFIﬂﬁlﬂﬂuﬂ‘itﬂﬁuﬂﬁ']ﬂf‘gﬂ'ﬂ'ﬂﬂ|TI (p<0.05)



(14

107

maani 5 danmaniuduladning (nfu/du) vestiwmides 3 Wud mlanlu wlas
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nAAss Ad vanangls AnsnuRTERiNTTINIRITaULAY T U

28 ANATWUS-14 WOBMAN 2536

oht] Wug
Juwasgn 9.4 7. 60 u.35 3 CV. LSDO0.05
7 0.13 0.17 0.16 " 7.39 0.02
14 0.12 0.11 0.12 ns 14.89 -
21 0.17 0.13 0.13 * 14.01 0.31
28 0.14 0.14 0.15 s 14.9 -
35 0.11 0.10 0.10 ns 15.28 -
42 0.07 0.09 0.08 ns 21.33 =
49 0.05 0.05 0.086 ns 19.86 =
56 0.04 0.03 0.04 ns 26.06 -
63 0.03 0.02 0.03 ns 60.5 -
70 0.02 0.02 0.02 s 52.07 -
77 0.01 0.00 0.01 ns 65.01 -
84 -0.00 -0.00 0.00
91 -0.00 -0.00
o8 -0.00

as  LHLANERTREDL A

v PP 2w ar -
* uanEanunssAunEshAgmadna (p<0.05)
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foiifasly (@wrluuui) vasiimdes 3 wuf Mlgnlundamasas Ad

- 1 a ¥ 1 P | ar g
WIARELS AusNERIMERTIIINENSETAULAY TEWINIUN 28 nUMTUE

~14 WOBMAY 2536

27 g
Tundalgn 2.4 73,60 uY.35 %CV. | LsD.D.05

7 0.04 0.05 0.06 -5 9.72 -
14 0.14 0.16 0.16 ns 7.76 -
21 0.489 0.42 0.40 ns 23.35 -
28 1.18 1.02 1.06 s 13.65 =
35 2.52 1.76 2.01 i 8.36 0.03
42 3.71 2.44 3.25 . 18.04 0.32
48 4.29 2.82 4.66 e 9.58 0.14
56 4.20 2.94 4.93 : 15.77 0.40
63 3.84 2.81 4.88 : 19.46 0.56
70 3.68 2.57 4.67 i 13.61 0.25
77 2.42 1.15 3.79 3 42.10 1.07
B4 0.31 0.02 1.40

91 0.00 0.20

a8 0.13

as  LHuanEIIEad

1 ar :J e - a“r -1
WAAFRAURTsAULSE AN IENE (p<0.05)

Al =4 II ar = = o
wRn MmN U TEAUNIEAYMRENA (p<0.01)
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WAL ANEAEASAARTUNTININATIAUUNL SSMTRIUN 28 NUATWUE

-14 WEEMAY 25386

279 Wug
Tunaalgn d2.4 4. 60 .35 %CV. | LSD. 0.05
7 0.48 0.05 0.06 i 9.72 -
14 0.14 0.16 0.186 ns 7.76 -
21 0.49 0.42 0.40 s 25.39 -
28 1.18 1.02 1.06 ns 13.85 -
35 2.55 1.75 2.02 i 8.80 0.32
42 3.82 2.47 3.34 ] 17.40 0.97
' 49 4.46 2.88 4.89 .z 9.50 0.67
_ 56 4.43 3.04 5.27 L 15.80 1.16
: 63 4.34 2.98 5.62 - 15.40 1.15
T0 4.32 2.86 5.51 2] 27.50 -
77 4.32 2.89 5.40 o 11.40 0.83
84 4.28 2.32 4.58 i 8.70 0.06
9l 4.01 3.93
98 3.42

ns  LduARmATREDa
e | e ar o
= UENANAUNSERUNEEANAANR (p<0.05)

T T | LT s oo
= uﬂﬂﬁWQHHﬂﬁtﬁﬂﬂﬂﬂﬁﬁmﬂ?1ﬂﬂFl (p=0.01)
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A4 vamWeld  anzneeImERSNWTINEISIUAUMAY  SEMTNIUN 28

ANMWUG-14 WORMAN 2536

a7 wug
Tundanlan da.4 .60 u1.35 %CV. LSD. 0.05

7 5.04 4.91 4.89 ns 4.04 -
14 2.88 2.79 2.82 s 7.27 -
21 2.50 2.57 2.73 ns 5.33 -
28 1.88 1.90 2.01 ns 13.63 -
35 1.25 1.24 1.23 ns 18.82 -
42 0.98 1.19 1.19 s 12.6 -

_ 49 1.28 1.20 1.65 sh 5.01 0.12

‘ 56 1.12 1.24 1.45 ns 12.94 -

: 63 1.05 1.23 1.29 as 19.3 -
70 1.26 0.76 1.31 s 24.29 -
77 0.94 0.59 1.18 # 23.68 0.37
84 0.51 0.37 0.64 ‘ 12.56 0.10
91 0.50 0.8
98 0.65

o5 lHuANEeNaEnf
1 e | A s oo
* uandRAuNIEIUUEEAYN4anE (p<0.05)

[l P | L TR i
** WARERAURTEAUUES ALY RADS (p<0.01)
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arnaswand 9 waddudlulasmunmualunnuasnimdas 3 Wug ndgnluilamasas

. [ # a 3 i
Ad “H':I‘-ﬂ“l'l‘ﬁl‘i ANSINEATAEATUWTINIIAUUAULAY  FsWTdun 28

NUATHUG- 14 WQUMAY 2536

a7 Wug
Tunanlan d9.4 74.60 UU.35 9%CV. LSD. 0.05
7 3.7 3.72 3.66 ns 13.14 -
14 2.4 2.03 2.12 s 8.34 -
21 1.62 1.74 1.73 ns 6.89 -
28 1.52 1.45 1.44 ns 9.96 -
25 122 1.15 1.18 s e B =
42 1.11 1.23 1.07 . 6.49 0.12
49 1.06 1.29 1.4 ns 13.11 =
56 1.08 1.10 1.02 ns 9.63 ~
63 0.98 1.05 0.93 ns 11.2 -
70 0.91 0.83 0.87 ns 7.27 -
77 D.63 0.71 0.75 ns 11.8 -
B4 0.66 0.66 0.74 ns 10.81 -
81 0.64 0.63
98 0.70

P BT TE T o i s AL

" ar :J = = = -
©uanaanuRTEauNEEIALMAFNA (p<0.05)
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amasnd 10 wafiiudlulaseunmuahnlwesfimias 3 Wug Mgnluwlsmenns
e | 3 rd = = i A =4 J
Ad Hu'ﬁﬁ“'ﬂ‘!ﬁ AU EASAAATHYTINENRUTDUWAY  F2WTH9UN 28

NUATHUS- 14 WEBAAN 2536

218 Wug
Tuwdaan d0.4 7. 60 HU.35 %CV. LSD. 0.05
- = = = = = =
14 4.44 4.12 4.56 ns 6.63 -
21 4.85 3.95 4.70 = |+ m 11.53 -
28 5.23 4.22 510 | ms 18895 | -
35 5.21 4.38 5.43 ns 5.28 -
42 5.53 5.18 5.49 ns 4 886 -
49 4.87 4. 22 5.08 s 2.98 -
56 4.62 4.28 5.10 - 5.87 0.48
63 4.34 4.02 4.08 ns 14.01 =
70 4.18 4.056 4.81 » B.14 0.61
77 4.25 4.22 4.30 s 13.53 =
84 2.96 2.78 4.056
a1 3.40 3.66
98 3.31

s LUAnARNHERE

i e :E B i = iy
* uRREmRINUNIEAULERIAYNAFNR (p<0.05)
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A4 wuawald  AnsnumsARsuMTINIATIaueiY  sEvwiadun 28

AUAWHE-14 WOBMAN 2536

pak) Wug
Tunaalan §2.4 3. 60 .35 %CV. | LSD.0.05

7 6.52 6.3 6.18 * 2.27 0.25

14 6.26 5.77 5.77 . 3.55 0.48

21 5.7 5.47 4.43 * 1.86 0.13

28 5.41 5.02 5.08 s 5.29 -

35 5.11 4.26 4,47 ns 12.5 =

42 4.92 8.0 4.96 ns 6.04 =

49 5.44 5.07 5.59 + 3.26 0.36
i 56 4.92 3.97 5.12 + 6.25 0.54
- 62 4.57 3.94 4.73 s 12.58 -

70 3.43 2.6 3.64 : 11.24 0.38

77 2.58 1.78 3.22 s 10.56 0.65

84 2.55 2.58

91 1.35 2.22

98 1.87

ns  Liwanmanmaada

L eI T | as o ar 2 =
WANARAUATEAULEEATYMIanE (p<0.05)

[ | ar o ms e &
uanmaAunIEAULEFALUAEER® (p<0.01)
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NAADT Ad MINAWELS ANSNEATAMEATHVINGIAETaULAY TEriaTy

l:l = a
T 28 NUATWUG-14 WOBNIAN 2536

el wugd
Tundnlgn q9.4 .60 uu.35 %CV. | LSD. 0.05
35 0.9 1:13 0.55 s 38.45 -
42 1.2 1.14 0.20 s 17.31 ==
49 0.96 1.38 0.96 - . 8.13 0.15
56 0.04 1.12 0.23 s 13.33 =
63 0.91 1.08 0.89 ns 14.48 -
70 0.76 0.89 0.83 s 9.23 -
77 1.17 0.90 0.93 - 0.18 -
] 84 127 1.03 1.07 = 5.09 0.09
. 91 1.14 1.14
o8 1.11
ns lusnARYTREDR

i s J e - s -
UWANARAIUN TSR UL ALY RENN (p<0.05)

i ar a B oo
WANARAUNI=AUTETAYNHEDA (p<0.01)
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nadADd Ad “:J']ﬂqﬂ'ﬁlﬁ 'FImﬁlﬂl‘f{ﬂﬁmﬁﬂ%ﬂ“"l']ﬂmﬂﬂﬂaullﬂu TENTTHITUN

28 NUMNUT-14 WOUMIAY 2536

X

2y Wus
Juwaslan @14 .60 .35 %CV. | LSD. 0.05

28 - 3.2 - - - -
as 3.07 3.46 3.08 ns 10.75 =
42 3.40 3.56 3.72 s 5.53 -
49 3.87 3.30 3.80 b T7.02 0.586
1 3.21 2.01 3.21 e 8.5 0.46
63 2.18 1.23 2.4 it 10.45 0.04
70 1.49 0.83 1.39 #* 11.08 0.23
i | 0.95 D.568 1.28 N 15.58 0.25
84 0.81 0.51 0.81 : 14.72 0.18
a1
238

s Lsiuansanads

r e l:l & Lo ar -
wANAHNUNT=AUNEAAYNHENa (p<0.05)

[ A e o=
upnmafunssauLgHhaymaaia (p<0.01)
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28 NUAWUT-14 WRuMAN 2536

278 Mg

Tunaalan 4.4 .60 u1.35 %CV. | LSD. 0.05
49 = 8.3 - - - =
56 7.04 6.59 6.80 . 2.64 0.30
63 R L5 6.87 6.80 s 3.79 -
70 7.32 6.56 6.598 =8 3.69 0.43
77 6.35 6.35 6.25 ns 3.41 -
84 6.67 6.54 6.19 - 2.58 0.28
g1 7.20 6.72
98 B.75

s LUARFRTREDR

* uanaeRAuRsEAuLEEAUMAEEa (p<0.05)

i ar  w) e o o
** WINAMAUNTEAURETIANYNAENR (p<0.01)
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TITLE OF SOYBREAN PARTITIONING (L1D)
FIXED IDATE

STORAGE RDTMT (365), TPLT (365), TPHT (365)

INITIAL

ALVI = WLVI/{SLC*AFGEN(SLT.DSD

FNLV = ANLV/WLVI
FNLT = ANSTI/WSTL
FNSTT = ANSTI/(WSTI=WSTR)
ENSO = ANSOL/(WSOI-TINY )
FNRT = ANRTI/(WRTI-TINY )

DY NAMIC
“WEIGHTS OF CROP COMPONENTS

TWT = WS5-WRT

W55 = WLV-W5T-W50-WSTR

WRT = INTGRL(WRTL GRT)

WLV = INTGRL{WLVLGLV)

WST = INTGRL(WSTLGST)

WS0 = INTGRL{WSOLGSO)

WETR = INTGRL{OWSTRLCXCESS=-CRMCR)
WLYVD = INTGRL(0.O,LLV)

WRTD = INTGRL{0.0,LRT)

WSTT = WST-WSTR

ANLV = INTGRL{ANLVLNALV-NEMLV)
ANST = INTGRL{ANSTLNAST-NRMST)
ANSO = INTGRL{ANSOLNASO-NREMSO)
ANRT = INTGRL{ANRTLNART-NRMRT)
ANCR = ANLY-ANST-ANSO-ANRT
NLO = INTGRL{NLO.NXCESS)

ANT = ANCR-NLO

FNLV = ANLV/WLVY

FNST = ANST/WST

FNSTT = ANST/H{WST-WSTR)
FNSQ = ANSO/(WSO0-TINY)
FWET = ANRT/(WRT-TINY)
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*CARBOHYDRATE AVAILABLE FOR GROWTH
ACGLV = GDMLVTCRGLV
ACGST = GDMSTCRGST
ACGS0O = GDMSO'CRGSO
ACGRT = GDMET"CRGET

GDMLV = X1WLV-XOWLV
KOWLY = AFGEN(XWLVTE,.AFT)
HIWLY = AFGEN(XWLYTBAFT=-1.0)

GDMST = XIWST-XOWST

KOWST = AFGEN(XWSTTE,AFT)
NIWST = AFGEN(XWSTTE.AFT-1.0)
GDMS0 = XIWS0-XKOWSD

HOWSD = AFGEN{XWSOTB.AFT)
HIWS0 = AFGEN(XWSOTE,AFT-1.0)

GDMRT = X1WST-XOWRT
KOWRT = AFGEN(XWRITE.AFT)
XIWRT = AFGEN{XWRTTE,AFT-1.0)

XKENLY = SANLV/XOWLV
XANLY = AFCEN(XANLVEAFT)

KFMET = 3ANST/XOWST
KANST = AFGEN(XANSTE.AFT)

KENSO = SANSO/XOWSO
XANSD = AFGEN(XANSOB,AFT)

HFNRT = SANRT/XOWRT
XANRT = AFGEN{XANRIB,AFT)

CRGLY,CRGST.CRGS0,CRGRT = SUCRG(XENLVY,XFNST, XFNS0,5FNET)

TCAGLV, TCAGET, TCAGSO.TCAGRT,CRMCR =SUTCAGIACGLV, ACGSTIACGE0,...
ACGRT,WET,WSTR)

“N REQUIREMENT FOR SYNTHESIS OF NEW TISSUES
NROGLV,NROGST, NROG50, NROGRT, NROGCR. = SUNRO(MXFNLY, MYFNST. ..
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MEENSOMETNRT, FNLY,...
FNST.FNSOFNRT.TCAGLY ...
TCAGST, TCAGSQ, TCAGRT)

*N EEMORILEZATION
NUPT = XANCRI-NANCRO
HANCRO = AFGEN{XANCRRB,AFT)
HANCR] = AFGEN{XANCREB,AFT-1.0)

NRMLV, NRMST,NRMSO,NRMRT, TNAG = SUNRM(MXFNLV, MXFNST,MSENSO, ...
MXFMRT,FNLV,FNST.FNSO,...
FNRT, RFNLY , RENST,RENET, ..
WLV, WST,W50,WRT,
NROGCR,NUPT)

*ALLOCATION OF CHO AND N
CAGLV,NALV,CAGST,NAST.CAGSO,NASO,CAGRT. NART, NXCESS,CXCESS = ...

oy

CNPAR(TCAGLY, TCAGST, TCAGSO. TCAGRT, TNAG, NROGLY, NROGST, ...
- NROSO,NRQGRT,NRQGCR )

“GROWTH RATES AND LOSS RATES
GLV.COZLV,G5T,CO25T, G50,CO250,GRT,COZRT = DMPROD{CAGLV,CAGST, ...
CAG50,CAGRT,NALV.,...
NAST,NASO,NART)
LLV = AFGEN(LLVT.DS)*WLV
LRET = AFGEN{LRTT,DS)*WRT

“LEAF AREA
ALV = INTGRL{ALVLGLA-GSA-LLA)
GLA = GLV/SLN
SLN = SLC*AFGEN(SLT.DS)
GSA = {GST/55C)0.5
LLa = LLWrSLa
SLA = (WLV-0.5*WST*{SLC/S5C)) /ALY

*PHENOLOGICAL
DS = INTGRL{DSL INSW(DS-1.0.DRV,DRR]
DRY = DRCV*DRED*AFGEN(DRVTT,TPAV)
DER = DRCR*AFGEN{DERTT,TPAV)
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1

DRED = AFGEN{DRDT.DLP)

*WEATHTER AND TIME
TPAV = (TPLT(IDATE)-TPHT(IDATE}*0.5)
TPAD = (TPAV-TPHT(IDATE)*0.5)
RDTC, DLA. DLP = SUASTR(DATELAT)
IDATE = DATE
DATE = AMOD(DATEB+-TIME-364.0, 365.0)+1.0

AFT = TIME~START
RUNCONTROL AND OUTPUT
METHOD RECT
TIMER TIME=0.0, DELT=1.0, FINTIM=150.0, PRDEL=7.0, OUTDEL=7.0, 5TART=1.0

FINISH D3 = 2.0, CELVN =2.0

PRINT WLV, WSTT,WRT,W50.FNLV. FNSTT,FNSO,ENRT
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c

subroutine 1o calealate THO and M allocabon

SUBROUTINE CNPAR(TCAGLY, TCAGST, TCAGSO, TCAGRT, TNAG,

£ NRQGLY NEQGST.NRQGSO.NRQGRT.NRQGCR,

CAGLV NALV, CAGST.NAST.CAGSO NASO.CAGRT NART,
‘$ NXCESS,CXCESS)

Subroutine o calenlate CHO -and N allocation

IMPLICIT REAL{A-Z)

SAVE

Bassd on proportionsl allecation
IF {TNAG.OT.NRQGCR) THEN
NXCESS = TMAG-NRQGCR

PFEAC = 1.0
ELSE
NXCESS = 0.0

PPFAC = TNAG/NRQGCE

EMDIF

MNALWV
NAST
NAST
NART

= NRQOLV-PPFAC
NRQGST-PPFAC
NRQGSOPPFAC
= NRQGRT-PPFAC

CAGLV = TCAGLV FPFAC
CAUST = TCAGSTTPPFAC
CAGSD = TCAGSOTPPFAC
CAGRT = TCAGRT*RPFAC

TCAGCR = TCAGLV+TCAGST+TCAGSO+TCAGRT
GXCESS = TCAGCR-{CAGLV+CAGST-CAGSO+CAGRT)

RETURN

SUBROUTINE CO2XS({CO2L VS, COZ5TS,CO2505.CO2RTS)

*  Subrotme 1o caleulate CO2 requimed 1o synthesize

the structural pan of leave=1, glem=2, storage organ=3,

* and rooi=4. The number is present by TIS
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IMPRICIT REAL{A-Z)

DIMENSION ZFCAR(4), ZFFAT(4), ZFLIG{4), ZFORG(4), ZEASH(4)

DIMENSION CO25(4)

INTEGER TIS.IFAG

SAVE

DATA CO2CAR/0.2167,COZFAT/1.840/,C02LIG/0.740/,
COZORG/0.025/,CO2ASH/0. 176/

DATA ZFCAR/0.52,0:62,0.29,0.58/
DATA ZFFAT/0.05.0.02,0.18,0.02/
DATA FFLIG/0.05,0.20,0.08,0.20/

DATA ZFORG/0.05,0.02,0.05,0.02/
DATA ZFASH/0.08.0.04.0.05.0.10/
DATA [FLAG/O2

{F{IFAG.EQ.0)THEN
DO 100 TIS =14

CO25(TIS}=(COICARZFCAR(TIS +CO2FAT*ZFFAT(TIS)
5 +CO2LIG ZFLIG(TIS )+ CO20RGZFORG(TIS)
S +CO2ASHZFASHITIS ) )¢
g (ZECAR(TIS - ZFFATITIS M ZFLIGITIS = ZFORGITIS M+ ZFASHITIS))
100 CONTINUE

[FLAG =10

ENDIF

CORLYS: = CO25(1)
CO2STS = CO25(2)
COZ505 =CO25(3)
CO2RTS =CO25(4)

RETURN
END

SUBROUTINE SUCRG{FMLY FNST,ENSO,FNRT,
5 CRGLV,CRGST,CROST,CRGRT)
7 % Suobroating to calculare carbohvdrate requirement for o umt

* of drv matter of LY, 5T, 50 and RT at specified N fraction
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IMPLICIT REAL{A=Z)
- SAVE
DATA FNPRO/0.151/,GLRPRO/1,BBT

CaLL GLRXS{GLBLYS.GLRSTS.GLRSOS,GLRRTS)

PROLY = ZNLV/FNPRO
OTHRLY = 1.0-PROLY
CRLVPE = PROLV'GLRPRD
CRLYS = OTHRLV=GLRLVS
CRGLY = CRLVP-CRLVS

PROST = ZNST/FNPRO
OTHRST = 1.0-PROST
CRSTPF = PROST™GLRFRO
CH5TS = DTHRST'GLRSTS
CRGST = CRSTP+CRSTS

PROSO = ZNSO/FNPRC
OTHRSO = 1.0-PROSO
CRSOF = PROSOTGLRPRO
CHRS0OS = OTHRSOTGLRSOS
CRGSQ = CRSOP+CRSOS

PRORT = ZNRT/FNFRD
OTHRERT = 1.0-PRORT
CRRTP PROKT*GLRPRO
CRRTS OTHRRT-GLRRTS
CRGRT = CRRTP+CRRTS
RETURN
END

SUBROUTINE DMPROD({CAGLY . CAGST,CAGSD.CAGRT,

- NALV.NAST.NASONART

5 GLY,CO2LY G5T.CO45T.C50,C0250,GRT.CO2RT)
Subrouting to caleulye dry muer production from 2 ziven

amount of irbohydrate and nitrogen

IMPLICIT REAL{A-Z)
- S5AVE
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DATA GLRPRO/1.88T/
DATA COZPRO/O.B17/
DATA FNPROO.1IELY

CALL GLRXS(GLRLVS,GLRSTS.GLRS0S,GLRRTS)
CALL CO2XS(CO2LVS,CO25TS.C02505,CO2RTS)

IF ((NALV.LE.D.0).OR.(CAGLV,LE.0.0)) THEN
aLyv = 0.0
coaly = 00
ELSE
GLVP = NALV/FNPFRO
CAGLVP = GLVP"GLRPRO
CAGLVS = CAGLV-CAGLVP
GLVS = CAGLVS/GLRLVS
GLV = GLVP+GLVS
o2y = OGLVP*CO2PRO+GLVS*CO2LVS

ENDME

IF ((MAST.LE.2:0) .OR{CAGST.LE.0.0Y) THEN

GST = 0.0
CO25T = 0.0
ELSE
GSTP = MAST/FNPRO

CAGSTP = GSTPGLRPRO

CAGSTS = CAGST-CAGSTP

G8TS = CAGSTS/GLRSTS

a8T = GSTP+G5TS

CO25T = GSTPCO2PRO+GSTS CO25TS

ENDIF

[F ({MASO.LE.0.0).0R.(CAGSO.LE.0.0)) THEN

Gso = 0.0
Co250 = 0.0
ELSE

GS0P = NASO/FNPRO
CAGSOP = GSOP'OLRPRO
CAGSDS = CAGS0-CAGSOP
GS0S = CAGSOS/OLRSOS
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L
&n

G50 = 3S0P+GE5050
0280 = GSOPTCO2RPO-GSOSTCOIS05
ENDIE

IF ({(NART.LE.0.0).OR.(CAGRT.LE.0.0)) THEN

GRT u 0:0
CO2RT = 0.0

ELSE
GRTPF = MART/FNPRO
CAGHTP = GRTP*GLEPRO
CACGRTS = CAGRT-CAGRTP

GRTS = CAGRTS/OLRRTS

GRT = GRTP+GRTS

CO2RT = GRTPCO2RPO+GRTS*'COZRTS
ENDIF
RETURN
END

SUBROTUNE OLEXS(GLRLVS.GLHRSTS. OLRSTS.GLRSOS.GLRRTS}
Subrownne 1o caloulnte giucose requiremel o synthesize
structurdl part of leave=1, stem=2, somage argan=3,

. ond root=4. The number is represented by *TIS"

IMPLICIT REAL{A-Z)

DIMENSION ZFCAR(4), ZFFAT(4 ), ZFLIG (4 ), ZFORG(4),ZFASH(4 )

DIMENSION GLRS(4)

INTEGEER TIS, IFLAG

SAVE

DATA GLRCAR/L.275/GLRFAT /. 1897 GLALIG/2.231/,
3 GLEORA/0.954 OLEASH/0.120/

DATA ZFCAR/0.52.0.62,0.29,0.567

DATA ZFFAT/0.05,0.02.0.18.0.02/

DATA ZFLIG#0.05,0.20,0.06.0.20/

DATA ZFORG/0.05,0.02,0.05,0,02¢

DATA ZFASH/0.08,0,04,0.05,0.10/

DATA IFLAG/O/

= The valuss in DATA siatements are {rom Penrting de Vries e al (1983
IF {IFLAG.E(.0) THEN
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DO 100 TIS = 1.4
GLRS(TIS)=(GLRCAR-ZFCAR(TIS) »GLRFAT ZFFAT(TIS)-
GLRLIG*ZFLIG(TIS)*GLRORG ZFORG(TIS )+
GLRASH*ZFASHITIS )/
(ZFCAR(TIS)+ZFFAT(TIS ) +ZFLIG(TIS)+ZFORG(TIS )+
ZFORG(TIS )+ZFASH(TIS)

W @ @ s

100 CONTINUE
[FLAG =10
EMDIF

GLRLVS = GLRS(1)
GLRSTS = GLRS{2)
GLRSOS = GLRS(2)
OLRRTS = GLRS(4)

SUBROUTINE SUNRQ{MXFNLY MXFNST MXFNSO0, MXENRT,
§ FNLV,FNST,FINSO,FNRT,
¢ TCAGLV,TCAGST.TCAGSO,TCAGRT,
$ NRQGLV NRQGSTNRQUSONRGGRT,NRQGCR)

Suboutine to caleulae N tequirement for growth

IMPLICIT REAL{A-Z)
SAVE
DATA MEXEFMG/O.100 NAQIRM/2.0/, TINY /1.0E-20/

EMAX = AMAT(MXENLY AMAXI{MXENST MXFNRT) " NAQIRM
RTCHMLY = FMAX/MXFNLY

RTCNST = FMAX/MXFNST

RTCNRT = FMAX/MXFNRT

RTCNSO = FMAX/MXFNSC

STOLV = (MXFNLV-FNLV)/MXFNLVY

STCST = [ MXFNST-FHST)/MXFNST

STCRT = (MXFNRT-FNRTI/MXENRT

STCSO = AMAX1(0.0(MXENSO-FNSO)/MXFNSO)
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FRNLELY
FNUET
FMGRT
FNGS0

= [MXFMNG-EMLV)*STCLV/RTCNLY - FNLV
= [MXFNG-FNST"STCST/RTCNST - FNST

= (MXFNG-FNRT)"STCRT/RTCNRT + FNRT
= (MXFNG-FMN50)"STCSO/RTCNSO + FNSO

CALL SUCRG(FNGLY FNGST.FNGSO FNGRT

NRQGLV
NROGST
NRQGSO
NRQGRT
NRQGCR

RETURN
ENLY

CROLV,CROST,CRGS0,CRGRT)

= (FNGLV*TCAGLV/CRGLV)

= (FNGSTTCAGST/CRGST)

= (FMGSO TCAGSO/CRGESD)
(FNGRT"TCAGRT/CRGRT)
NRQGLY+NRQGST-NRQGSO-NRQGRT-TINY

SUBROUTINE SUNRM{ MMFNLV MXFNST MXFNSO . MXFNRT,
§ FNLV.FNST,.FMNSO, FNRT,RFNLV RFNST . RENRT,
§ WLY. WST. W50, WRT.NRQPGCR,NUPT,
5 MEMLV NEMST NEMSO NRMRET,
d Subroutine to calculse amount of remobilizable N

IMPLICIT REAL(A-Z)

: SAVE

DATA MNFNSOr0.006/, KTC/ 1.0¢

FMIN

RTCNLY
RTCNST
RTCNRT
RTCNSD

ANEMLY
ANRMST
ANRMRT
ANRMSO
ANRMCR

MXANLY
MXANST

KTC AMINI(MXFNLV.AMIM I (MXFNST.MXFNRT)
MEFNLV ¢ EMIN

= MXFNST/FMIN

= MXFMRET/FMIN

= RTONST

(FNLV-RFNLV)*WLV/RTCNLV

[ FNST-RFNST)*WST/RTCNST
{FNRT-RENRT )" WRT/RTCNRET
{FNSO-RFNSO)*WS0/RTCNSO
ANRMLY+-ANRMST-ANRMRT-ANRMSO

[}

= (MXENLV-RENLV) WLV /RTCNLY
= (MXFNST-RFNST) WET/RTCNST
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MXANRT = (MXFNRT-RFNRT)"WRT/RTCHNRT

MXANSD = [(MXFNSO-RFNSO)WSO/RTCNSO

MXANCR = MXANLV+MXANST+-MXANRT=MXANSD=..,
MNFNSO+ANRMST+ANRMRT+ ANRMSO

ENRMCR = (ANRMCR/MXANCR)*(AMAXI{0.0,(NRQGCR-NUPT) )} NRQGUR)

NRMLV = KNEMCR"NRQGCER"ANRMLV/ANRMCR
MNRMST = KNEMCR*NROQGCR"ANEMST/ANEMCR
NEMRT = KNRMCR™NROGCRTANRMRT/ANRMCR
MNRMSEO = KNEMCR*NROGCR* ANEMSO/ANRMCR
NEMCR = NEMLV+NRMST-NREMRT-NRMSO

T™NAG = MEMCR-NUPT

RETURN
END

SUBROUTINE SUTCAG{ACGLY ACGLV. ACGET, ACGS0 ACORT, WST, WSTHR,
8 TCAGLV . TCAGST, TCAGST, TCAGRT,CRMCR)
. Subroutine to caleolate totel CHO avaiizhle for growih
IMPLICIT REALLA=-Z)
= SAVE
DATA TCPCRM/1.0/

CRMCR = WSTR/TCPCRM

ACGSTS = ACGST-WST/{WST-WSTR)
ACOCR = ACOLV+~ACOSTS+ACGSOD+ACGRT
TCAGLY = ACGLV+CRMCR-ACGLV/ACGCE

TCAGST = ACGST+CRMCR*ACGSTS/ACGCR
TCAGS0 = ACGS0+CRMCRACGSO/ACGCR
TCAGRT = ACGRT+CRMCRTACGRT/ACOCH

RETURN
END
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{simulabion )

‘INPUT PARAMETER Wugaa. 4

TUMCTION WY

FUNCTION XOWSTIR

FUMCTION XWSOTR

TLINCTION XWiRTTR

FURCTION XANLYT

TUNCTION XANSTR

FUNCTION: XANSOR

=7.0,10.88, 14.0,37.89, 21.0,138.0, 28.0,331.61, ..
35.0,648.42; 42.0T001.62. 49.0,1322.14, ..
§6.0,1530.35, §3.0,1525.43, T0.0,1580.17, ...
77.0,15688.:30, B4.0.,1525.82, 01.0.1437.11

=7.0,6.20, 14.0,20.77, 21.0,B4.085, 28:0,267.30, ...
A5.0,672.45, 42.0,1241.34; 40.0.1745.33;, ..
56.0;1832.48, §2.0,2109.73, 70.0,2235.83, ..
TT.0.2115.57, BLO,1604.24, 91.0,1413.81

=7.0.0.0. 14.0,0.0, 21.0,0.0, 28:0.00, 3508 T8, ..
42.0,55.72, 49.0,335.66, 56.0,1231.22, ..
61.0,2211.31, T0.03201.13, T7.0,4303.42, ...
A4.0,4389.07. 01.0,4404.88°

=T7.003.2. 140,158 2L0.48:5, 28.0,105.6, ..
95.0,958.2, 42.0.320.8, 48.0,423.6, 56.0,449.75, ..
64.0,468.8, TOL0,474.1, TT0.377.2. B4.0;29T.2, -
01.0,253.72

=T.0.0.709, 14.0,2.36, 21.0.7.91, ..
38.0,18.12; 35.0,32,08, 42.0,48.31, 40.0,60.06, ..
E6.0.72.10, 63.0,63.42, TO.O.47.48, 77.0,30.B6,
R4.0,19.70. 91.0,16.31

=7.0,0.415, 14.0,0.60; 21.0,2.08, ..
28.0.5.06, 35.0.H4%; 42.0012.25, 49.0,22.28, ..
56.0,21.15, £3.0.22.06, 70.0.27.51, 77.0.20.04, ...
84.0,8.63, 91.0,7.12

=7.0,0.0, 14.0,1.0, 21.0,1.1. 28.0,0.0, ...
35.0.0.80, 42.0,1.89, 40.0.13.02, $6.0.45.70, ...
§3.0,94.84, 70.0,148,08, 77.0,183.31, ..
#4.0.201.52, 9L.0,227.71
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{simulation) (@@

FUNCTION XANRTE =7.0.0.13, 14.0,0.39, 21.0,1.00, 28.0,1.85, ..
35.0,0.47, 42.0,8.82, 49.0,8.21, 58.0.5.23; ..

51.0.2.05

FUNCTION XANCRB  =7.0,1.26, 14.0,3.35, 21.0,11.99; ..
28.0,25.01, 35.0,45.49, 42.0,69,28, 49.0,113.49,

FUNCTION LLVT =0.0,0.0, 0.7,0.0, 0.92,0.0, 1.08.0.011. 1:20.0.028. ..
1.32.0.037, 1.42.0.053, 1.54,0.011, [.66.0.14, ..
1.77,0:43; L.88.0.92, 2.0,0:919

FUNCTION LRTT =1.0,0.0, 1.0,0.0, 1,3,0.004, 1.8,0.015, 2.5.0.017

FUNCTION DRVTT  =0.0,0:01. 10.0,0.5, 20:0.0.9, 27.0,1.0, 30.0.1.1. ...
40.0,1:2

FUNCTION DRRTT  =27.0.1.0, 35.0.1.0

FUNCTION DRDT =12.0,1.0;, 13.0,0,85; [3.5,075, 128,05

FFUNCTICN SLT =0.22,0.08, 0.46,0.97, 0.7,1.04, 0.99,1:02, 1,08.0.9, ..

1.3.0.85; 1.92,1.07, 142,134, 1.541.98; ...
1&g, 181, L77.1.24, 1:88:1.29, 2.0,1.29

PARAMETER SLC =270.0, 55C = 2100.0
PARAMETER DRCV =0.03Z, DRCR = 0.018
PARAMETER FSTR =0, L8

PARAMETER MXFNLV =0.065, MXFNST=0,035, MXFNSO= 0.07, MXFNRT=0.03
PARAMETER RFNLYV  =0.01, RFNST=0.005, RFNRT=0.007

“INITIAL CONDITIGNS

PARAMETER D8I = 0.0, DATEH=34.0

PARAMETER TINY = LE-20

PARAMETER ANLV] = 0,485, ANSTI =0.288, ANSOI =0.0, AMRTI-0.08

PARAMETER WLVI =7.2, WSTI=3.3, WS0I=0.0, WRETI=2.0, WSTRI=0.0
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*INPUT PARAMETERS Wugudsalniiso

FUNCTION XWLVIB =7.0,15i6, 14.0.46.13, 21.0,127.94, 38.0.323.58....
35.0,801.2, 42.0.894.8, 49.00,1164.00 56.0,1254.32,...
63.0,1257.76, 70.0,1230.91;, TT.0.1143.8, B4.0,872.69

FUNCTION XWSTTR =7.0:9.05; 14.0,22.5, '21:0,69.5, 28:.0,199:5, -35.0;459.7,..
42.0,1007.53, 49.0,1331.9, 56.0,1294.1, 63.0,1232.9...
70.0,1208.5, 77.0,1080.5, B4.0,549.4,

FUNCTION XWSOTE -=7.0,0.0, 14.0,0.0, 21.0,0.0, 28.0,1:45, 33.0,17.12,...
42.0,188.17, 49.0,673.22, B56.0,1556,48, 63.0,2548.24,...
T0.0,3442.11, 77.0,4032.8, 84.0,2175,7

FUNCTION XWRTTH =7.0.5.3, 14:0,22.1, 21.0,55.5, 26.0,108.0, 35.0,226.1,...
4£:0,332.9,.49.0,389.7, 56.0,873.8, -63.0,371.3,.,
T0.0,343.5, 77.0,252.2, 84.0,211.3

FUNCTION XANLYVH, =7.0,0.9, -14.0,2.56, 21.0,7.0, 26.0,16.2, 35.0,25.3....
42.0,43.1, 48.0,58.1, 536.0,53.8, 63.0,48.6,...
T0.0,30.0, 77.0,15.3, 84.0.5.0
FUMCTION XANSTE =7.0,0.44, 14.0:0.82, 21.0,1.5, 28.0,3.78,...
36.0,5.71, 42.0,12.01, 48.0,18.21, 58.0,15.98..
83.0,14.88, T0.0,9:45, 77.0,6.27, B84.0,3.16

FUNCTION XANSOR =7.0,1.0, 14.0 0.0, 21.0,0.0, 2B.0,0.0,...
35.0,0.58; 42.0,6.82, 49.0.25.07, 56.0:61.17..
#3.0,107.43, 70.0,172.72, 77.0,173.10, B4,0,187.78

FUNCTION XANRTB =7.0.0:18, 14.0,0.48; 21.0,1.04, 28.0,1.83....
35.0,3.92. 42.0.6.68, 49.0,7.78, 38.0.8:82,..
63.0,5:41, 7.0.,4.98, 77.0,2.66, B54.0.1.44

FUNCTION XANCRB =T.0,1.63, '14.0,3.¥7, 21.0.9.85, 28.0,21.86,..
35.0,36:76, 42.0,68.68, 49.0,107.22; 560;I37.63,..
63.0,177.39, T0.0,187.43, 77.0,187.55, B64.0,210.43
FUNCTION LLYT =0.0,0.0, 1.0,0.0,-1.12,0.001, 1.26.0.011,...
1.38;0:02, 1.5,0.03, 1.62:0.06, 1:75,0.10/1:88,0.81, 2:0,0:89
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{simulution) (@8)

FUMCTION LRTT =0.0,0.0, 1.0.0.0, 1.3,0.004, 1.8,0.015, ¥.5.0017

FUNCTION DRVTT =0:0.001, 10:0,0:5; 20.0,0:9, 27.0,1.0, -30.0;1.1;...

4000,1.2
FUNCTION DRRETT  =27.0,1.0, '35.0,1.0
FUNCTION DRDT =12.0,1.0, 13.0,0.85, 13:5.0.75, 13.6.0.5
FUMNCTION SLT =0.25,0.81, 0.5,0.88, 0.75,0.85, 1.0,L.0; 1.19,1.08,..

L.26,1.14, 1.38,1.27, 1.50,1.29, 1.62,1.3%,.
1.75,1.34, 1.88,1.24, 2.0,,1.18
PARAMETER SLC =400.0. 35C = 2100.0

PARAMETER DRCV = 0:035, DRCR = 0.017
PARAMETER FSTR.  =0:.18

FARAMETER MXFNLY = 0.065, MXFNST=0.035, MXFMS0= 0.07, MXENRT=0.03
PARAMETER RFNLY.  =0.0f, RFNST=0.003. RENRT=0.008

“MNITIAL CONDITIONS

FARAMETER DSl =0.0, DATER=34.0

FARAMETER TINY = 1.E-20

FARAMETER ANLVI = D.488, ANSTI =0.286, ANSO[ =0.0, ANRTI=0.09
PARAMETER WLV =7.2, WSTI=5.3, W50[=0.,0, WRTI=2,0. WSTRI=0.0

* INPUT PARAMETER Yu#nv.35

FUNCTION XWLVTB =7.0,14.7, I4.0,46.0, 21.0.126.08, 2B.0,347.31,...
35.0,838.44, 42.0,973.18, 49.0,1490.48,...
56.0.1748.8, 83.0,1867.39, 70.0,1955.4,
TT.0,1845:88, 84.0,1657.97. 91.0,1500.58,...
98.0,1310.07

FUNCTION XWSTTB =7.0,8.34, 14.0,22.31, 21.0.65.82, 28.0,223.63....
35.0,551.73, 42.0,1193.03, 490..1627.97, ...
56.0,2006.9, 53.0,2298.17, 70.0.2318.91, ...
77.0,22583.30, 84.0,1997.11, 91.0.1734.36, 95.0,1584.888
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FUNCTION XOWS0OTE

FUNCTION XWRTTB

FUNCTION XANLVE

FUNCTICN XANSTB

FUNCTION XANSOBR

FUNCTION XANRTE

FUNCTION XANCRE

FUNCTION LLVT

=7.0,1.0, 1T4.0.0.0, 21.0,0.0. 2B.0,0.0, 35.0,12.68, ..
42.0,48.97; 40.0,256.21, 56.0,B28.16; ...
€3.0,1553.08, 70.0,2627.64, 77.0,3535.03, ...
B4.0,4115.23, 81.0,4371.44, 28.0.4461.2

=7.0,5.43, 14.0,20.66, 21.0,49.89, 28.0,11E.06, ...
35.0,262.04, 42.0,411.92, 48.0,497.56, ...
56.0,476.91, 63.0,467.77, 70.0,4B0.25, ...
77.0,484.34, B4.0,389.90, 91.0,360.21, 0B.0,315.79

=7.0,0.81, 14.0,2.66, 21.0,6.86, 28.0,17.61, ...
35.0,78.46, 42.0,47.82, 49.0,80.14, 56.0.83.70, ...
§3.0,79.8, 70.0,62.8, 77.0,40.7, 84.0,27.2....
01.0,17.26, 98.0,14.97

=7.0,0.40, 14.0,0.62, 21.0,1.82, 2B.0,4.47, ...
35.0,6.78, 42.0,14.12, 40.0,26.85, 56.0,28.47, -..
§3.0,29.84, 70.0,30.57, 77.0,27.34, 34.0,13.25, ...
81.0,10.64, 98.0,10.18

=7.0,0.0, 14.0,0.0, 21.0,0.0, 25.0,0.0, ..
35.0.0.40, 42.0,1.80, 49.0,0.89, 56.0,20.56, ..
63.0,63.76, 70.0,08.66, T7.0,137.7, 84.0,161.98, ...
81.0,187.11, 98.0,201.23

=7.0,0.19, 14.0,0.46, 21.0,0.83, 28.0,214, ...
35.0,4.41, 42.0,B.55, 49.0,10.38, 56.0,9.55, ..
63.0,6.94, 70.0,7.72, 77.0,5.94, B84.0,3.41, ...
81.0,3.04, 098.0,2.73

=7.0,1.51, 14.0,3.75, 21.0,0.52, 28.0,24.23, ...
35.0,40.06, 42.0,72.30, #8.0,127.27, ...
56.0,151.28, €3.0,180.43, 70.0,198.76, ...
77.0,220.68, B4.0,205.82, §1.0,218.78, ..
08.0,329.12

=0.0,0.0, 0.91,0.0, 1.07,0.005, 1.17,0.03, ...
1.25,0.04, 1.38,0.06, 1.48,0.13, 1.59,0.15, ..
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= w = w . pdl 2 v i Ry .
AVTIIHNINM 1T ?]ﬂﬂﬁanﬁmﬁwuﬁﬂ'j iHgas 3 W"ﬁ‘mﬂuﬂ"ﬁqjﬂﬂﬂﬂ_'l":_ll."?"iful.mu{ﬂ
(simulation) (8 )

FUNCTION LLVT =0.0,0.0, 0.91,0.0, 1.07,0.005, 1.17,0.03, ..
1.28.0.04, 1.38,0.08, L.48,0.13, 1.53,0.15, ..,
1.69.0.31, 1.B0.0.64, 1.9,0.95, 2.00.95

FUNCTION LETT =0.0,00, 1.0,0i0, 1.3;0.004, 18,0015, 2.5.0,017

FUNCTION DRVTT =0.0,0.01, 10.0,0.5, 20.0,0.9, 27.0,1.0, 30.0,1.1, ...

40.0,1.2
FUNCTION DRRTT =27.0.1.0, 35.0,1.0
FUNCTION DRDT =12.0,1.0, 13.0,0.85, 13:5.0.75, 13.8,0.5

FUNCTION SLT  =0.22,0.87, 0.45,0.858, 0.68,0.36, 091,501, -,
LOT,0.98, 1.17,0.91, 1.28,0.94, 1.38,1.01, ..
1:48,1:02, 1.59,1.10, 1.8%,1.12, 1.80,1.14, ..
1.90,1.18, 2.0,1:19

PARAMETER SLC =520.0, 8SC = 2100.0

PARAMETER DRCYV  =0.031, DRCR = 0016

PARAMETER FSTR  =0.18

PARAMETER MXFNLV=0.06, MXFNST=0.05, MXFNSO= 0.07, MXFNRT=0.03
PARAMETER RENLY =0.01, RENST=0.008, RFNRT=0.008

TINITIAL  CONDITIONS

PARAMETER DS =10.00, DATEB=34.0

PARAMETER TINY = 1;E-20

PARAMETER ANLV] =0.488, ANSTI =0.286; ANSOI =0.0, ANRTI=0.08
PARANETER WLVl  =2.2, W5TI=5.3, WSQI=0.0, WRTI=Z.0, WSTRI=0.0
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laaly MACROS 118U NASYM

MO GROWTIT AND YIELD OF 30YREAN

PTITIE OF ZOYREAN PARTITIONING (L1D)
FIXER TDATE
STORAGE RDTMTIIES). TPLT{3EE) TPIIT{365)

NTTIAL

WSS = 0.5°TWTI

WRTT = f.5°TWTI

WIVI = DL6TWSS]

WEIT = D.4"Ws5l

WE = 0.0

WSOl = 2.0

ALV = WENTASLC AFGEN{STT;DSI))
PCEW. = 10

FNLY = ANLVIAWLVI
INST = ANSTI/WSTI
INST = ANSTI/(WSTT-WSTR)
NSO = ANSOIZ(WSOI-TINY)
FNET = ANRTTAWRTI-TINY)

I3YNAMIC
TWIIGIITS OF CROP COMPTINENTS
I'WT = WES-WRT
WSS = WIV-WST=-WSD-WSTR
WHT' = INTGRL{WRTLORT-LRT)
WLV = INTGRLIWLVLGLY-LLY)
WET = [NEGRIWSTL{L.0-FSIR)*GST

WSO = INTGRLIWSOLGS0)
WETR: = INTGRL{O.O.GST (FSTR™{FCRT/ 0. 444 ))-1.5TR)
WENE = INTGRLID.0.LLV)

WRTI = INTORL{D.0,LRT)
WSTT = WSETAWSTR

PROTOSY NSRS, GROSS AND NIET
PENT = INTGRL{G.O.PCGW-(RMCR-RGCR)
PEGW = PCGCTPCEW

POCH = FUPHOT{PLMM PLEA ALY EDTM, DATELAT)
PEMX = PLMXP*AFGENCPLMIT,TTADR)

PLIZA. = PLEFITAFGEN(PLETTITAD)

PCGT = INTGRI{D.,PCGW)

RCRT = INTGRL{O.LRMCR-RGCR)

“CARBOIYDRATE AVATLARLE TOR GROWTII
ACGRT = ACGCR-ACGSS
ACGSE = ACOCR*AFGEM(CASST,DS)
ACOLY = ACGSSAFGIEN{CATLVT,RF)
ACGST = ACGES*ATGEN(CASTT.DS)
ACGS0 = ACGSS-ACGST-ACGLY
ACGCR = (POGW*0:652)- (RMCR" 0,682 )+( LSTR* 1:111°0.847)
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laald MACROS TIufU NASYM (@8)

FCAGLY  FCAGET TCAGEOTCAGRT , CRMCR. =SUTCAGIACGLY ACGST...
ACGEOACGRT.WST.....
WETR)
CHELN = PCOW-[RMLY<RMST=0.5"RMMA )
CTVN = INTGRLLD.0, INSWICELY, 1.0, -CTELYN/DELT)

*N REQUIREMENT FOR SYNTIIESIS OF NEW TISSUES
NROUVNROGST.NROGSO,NROGRT, NEQGCR = SUNROIMXTINLY ...
MMTMNET, MATNE0, ..
MITNRT MLV, INET....
NSO FNRET, TCAGLV ...
TCAGST. TCAGS D,
TCAGRT,)

SN REMOILIZATION
NRMLV NRMST,NRMS,NRMRT,TNAC = SUNRM(MXFNLV,MXFNST,..
MSFNSO,MXFNRT....
FNLV. NS T, NSO, ..
INRT,RFNLV, BINST,
RFNRT, WLV, WST.W50,...
WRT,NRQGCR.NUPT)

NUPT = XANCRI-XANCRO
KANCRO = AFGEN(XANCRNATRT)
RANCIL = AFGEN{XANCRIEALFT=1.0)

*ALLOCATION OF CHO ANII N
CACGLY NALVY  CAGST,NAST, CAGSCLNASO, CAGRT,.NART, NXCISS5....
CXCESS = CNPARITCAGLY, TCAGST. TCAGSO, TCAGRT, TNAG.NROGLY .~
NROGST NROGEONROQGRET, NROQGCR )

SGLOWTTT BATES AND LOSS BATES
GV COZLY, GST,CO25T. GAO.CO250,GRT, COZRT = DMPROD(CAGLY .
CAGST,CAGSO,...
CAGRT,NALV,...
NASTINASONART)
IV = ATGEN(LLVT.RSY WLV R = ATGEN{LRTT,DE)"WRT
LESTH = INSWIAFPGENICASTT.DS) - 001, WSTR*0.1,0.0)

*RESPIRATION
RMCR = BEMLV-RMST-RMEO+RMRT-EMMA
RMLY = WLV*RMCLV 0,75 TPIEM
RMST = WART*G.0I0"TTEM-WIR®0.0
EMSY = AMINICLOOD.OWSD) 0015 TTEM
RMRT = WRIT0.015° TP

RMMA = PCGWH DL 20°0.5
TrEM. = QL0 ({TPANV-TTR)~10.07

RGLY = COZLY
RGST COZET
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mmaganii 18 wuuiiae waldsadudnenmmmsiuaerdniy wazmsthaululasau
lneld MACROS 11U NASYM (in)

BRGSO = COZ50

RGHRT = COIRT

RLSK = LSTR*L.1T11*0.053*1.467

ROGCH = RGLVRGET2RORT-RGSO-RLSR

HLEAF AREA
ALY = INTORLIALVLGLASGEA-LLA)
(lA = GLW/SLN

SEA = SLETATGEN(SLT.DS)

¢i5A = [GST/S5C)*0.5

LA = LLVYSLA

SEA = [WLV-LE*WST*{5LC/RECI/ALY

FPTENOLOGICAL
1158 = INTGRLIDSL INSWIDS-1.0.DRV . DRR))
BDRY = DRCVDREDATGIEN{DRVTTITAV )
PRE = DRCRTAFGENIDRRTT.ITAV)
[IRIDY = AFGENIDRDT,ILP)

SWEATIFITR AND TIME
TrAN = (TPET{DATE)TPIT{IRATE) ) 0.5
TrAL = [ITAV=TPIT{IDATE) ) 0.5
RIFTM = BRDTMT(IDATE)RDUCE
RIDTC, DEA, DLP = SUASTR{DATILLAT)
IDATIE = DATE
BATIE = AMODNDATER-TIME=364.0, 385.0)-1.0
ROTT = INTGRLOOORINTM)
AT o = TIMEE

TRUNCONTROL ARD OQUITPUT

MIETHO RECT

TIMER TIMIZ=0.0, DELT=1.0. FINTIM=120.0, PRODEL=T.0, OUTDEL=7.0
FIMISIT [35= 2.0, CTO VN = 3:0
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“INPUT PARAMETERS OF 51.4

FUNCTION CASST =0.22,0.86, 0.48,0.77, 0.70,0.84, 0.92.0.88, ..
1.05.0.84, 1.20.0.94, 1.32,0.93, 1.42,0.95, ...
1.54.0.08, 1:86.0.955, 1.77,0.998, 1,88,0.957, ..
20.,0.995

FUNCTION CALVT =0.22,0.58, 0.45,0.88, 0.70.0.688, 0.92,0.53, .~
1,08.0.43, 1.20,0.38, 1.32.0.28, 1.42,0.13, ...
1.54.0.004, 1.68,0,02, 1.77,0.008, 1:88,0:012, ...
2.0,0.052

FUNCTION CASTT =0.22,0.42, 0.46,0.31. 0.70,0.37, 0.82.0.47, ..
1.08.0.5%, 1.20,0.57, 1.32,0.41, 142,012, ...
1.54.0,12, 1.66,0.06; 1.77,0.005, 1.88,0.001, ..
2.0,0.001

FUNCTION XANCRE =7.0,1.26, 14.0,3.35, 21.0;11.99; 28.0,25.011, ...
95.0.46.49, 42.0,69.28, 49:0,113.49, 556.0,137.55, ...
53.0.188.37, 70.0,230.69, 77.0,237.86, ..
B84.0,234.08, 91.0,253.3211

FLUMNCTION LLVT =0.70,0.0, 0.92,0.0, 1.08,0.011, 1.20.0.02F, ..
1.32.0.037, 1.42.0.083, 1.34.0.011. 1.66.0.14, ..
1.77.0:43, 1.68.0.92; 20,008

FUMCTION LETT -0.0.0,0, 1,0.0.0, 1.3.,0.004, 1.8,0i015, 2.5,0.017

EUNCTION DRVTT  =0.0,0.01, 10.0;0:5, 20.0,0:9, 27.0,1.0; 30:071.15
40.0,1.2

FUNCTION DRRTT =27.0,1.0, 35.0,1.0

FUNCTIO DRET ~1%.0,1.0, 130,065 135045 13.8.0.3

PARAMETER PLMXP =40.0, PLEI=0.4B

FUNCTION FLMTT =10.0.0.3; 20.0,0:8; 25.0.0.5, 0010, 350,00, ..
40.0.0.5. 45.0,0.4, 50.0,0.001

FUNCTION PLETT =10.0,1.0, 20.0.1.0, 20.0,0.8, 40.0,0.4, 50.0,0.2

FUNCTION SLT -0.22.0.80, 0,46;0.87, 0.70,1.01, 0:92,1.02, .
1.08,0.92, 1.20,0.85, 1.32,1.07, 1.42,1.34, ..
1.54,1.28, 1.86,1.31, 1.77,1.24, 1.88,1.29, ..
2.0,1.29

PARAMETER SLC  =318.0, 5SC = 2100.0

PARAMETER DRCV = 0.032, DRCR = 0.016

PARAMETER FSTR =0.18

PARAMETER BMOLV=0.018; Q10=2.0; TPR=30.0

PARAMETER FCLV =0.458, FCST =0.484, FCSD =0.52T, ECRT =0.487

PARAMETER MXFNLV=0.06, MXFNST=0.05, MXFNSO=0.07, MXFNRT=0.03

pAR AMETER RENLV=0.01, RFNST=0.005, REMRT=D.007

+NITIAL CONRITIONS
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NASYM (#a)

PARAMETER DST = 0.24. TWT] =22.0. DATEB=34.0
PARAMETER TINY = LE-30
PARAMETER ANLVI=0.488. ANSTI =0.286. ANSOl =0.0, ANRTI=0,09

“INPUT PARAMETERS OF CMEB0

FUNCTION CASST =0.25,0.83, 0.50,0.74, 0.75;0.81. 1.0,0.87, ..
1.12:0.62. 1:28,0082; 138,096, 1:50,0:99,
2.0,1.0

FUNCTION CALVT =0.25,0.84, 0.30,0.71, 0.75,0:85, 1.0.0.61, ...
1.12,0:51, 128.0:25, 1.350.92, L0007, ..
1.62,0,003, 1.75,0.005, 1.B8.0.004, 2.0,0.008

FUNCTION CASSTT =0.25,0.84, 0.5.0.79, 0.75.0.35, 1.0,0.38, ...
1.12.0.45, 1.96.0.50, 1,38,0.25, 1.30.0.002, ..,
1.82,0.006, 1.75,0.005, L.88.0.001, 2.0,0.04

FUNCTION XANCRB =7.0.1.82, 14.0,3.77, 21.0,8.86, 26.0,21.86, ...
35.0,35.75, 42.0,68.85, 49.0107.22, ...
56.0.137.63. £3.0,177.38, 70.0.187.43, ..
77.0,187.554,, 84.0,201.43

FUNCTION LLYT  =1.0.0.0. 1.12:0.001. 1.26,0.011, 1.38.0.02, ..
1.5,0.03, 1.62,0.06, 1.75,0.10, 1.88,0.41, 2.0,0.29

FUNCTION LRTT  =0.0,0., 1.0,0.0; 1.3.0.004, 1.8,0.015, 2.5,0.017

FUNCTION DRVTT =0.0,0.0, 1.0,0.5, 20.0,0:9, 27.0,1.0, 30.0,1.1. ..
4.0,1.2

FLUNCTION DRRTT =27.0,1.0, ‘33.0,1.0

FUNCTION DRDT  =12.0,1.0, 13.0,0.85, 12:5.0.75, 13.8,0.53

PARAMETER PLMXP=4.0.0,. PLEI=0.48

FUNCTIONBEMTT  =10:0,0.3; :20.0:0:6, 25.0,0:8, 30.0,1.0,-35:0,1.0, ..,
40.0:0:8. - £5.0,0.4, 50.0.0.001

FUNCTION SLT =0.25.0.81, 0.3,0.88, 0.75.0.95, 1.0,1.0, L.121.08, ..
1.26,1.14, 1.38,1.27, 1.50.1.25, 1.82,1.32, .,
1.75,1.34, 1:88,1.24, 2.0,1.18

PARAMETER SLC  =318.0, 55C =2100.0

PARAMETER DRCV =0.035, DRCE = 0.017

PARAMETER FSTR =0.18

PARAMETER RMCLV=0.018, QL0O=2.0, TPR=30.0

PARAMETER FCLV =0.453, FCST =0.494, FCSO = 0.527, FCRT =0:487
PARAMETER MXFNLV=0.06, MXFN3T=0.05, MXEN5S0=0.07, MXFNRT=0.03
PARAMETER RENLV=0.01, RFMST-0.005, RFNRT=0.007
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"INITIAL CONDITIONS

PARAMETER DSI = 0.25, TWTl =30.0, DATEB=34.0

PARAMETER TINY = 1.E-20

PARAMETER ANLV] = 0,488, ANSTI =0.286, ANSOl =0.0, ANRTI=0.02

*INPUTPARAMETERS OF KKU35

FUNCTION CASST =0.22,0.005, 0.45.0.78, 0.68,0.82, 0.91.0.88, ..
1.07.0.82, 1,11,0.87. 1.28,0.83, 1.38,0.98, ..
2.0,0.887

FUMCTION CALNT =0).22.0.65, 0.45,0.70, 0.68.0.68, 0.91.0.5%, ..
1.07,0.47, 1.17,0.24, 1.25.0.43, 1.38.0.17. -
1.48.0.11, 1.59,0.039, 1.59.0.&005,'1.BD.U.GDGL
1,90.0.0004, 2.0,0.0004

FUNCTION CASTT =0,22,0.35: 0.45.0.30, 0.65,0.34. 0.91.0.40, ..
1.07,0.50, 1.17.0:61; 1.28.0.345, 1.38.0,272, ...
1.46.0.20, 1.59.0.01, 1.90.0.0004, £.0.003,

FUNCTION XANCRE=T7.0.1.51, 14.0.3.75, 21.0,8.52, 28.0,24.23, .
35.0.40.06, 42.0,72.30, 49.0,127.27, ..
56.0,151.285, 63.0.180.43%, 70.0,189.76, ..
77.0,220.68, 84.0,205.82, 91.0,215.78, 96.0,228.12

FUNCTION LLVT  =0.91,0.0. 1.07.0.005, 1.17,0.03, 1.28.0.04, ..
1.38.0,08, 1.48,0.013, 1.58.0.15,-1.68,0.31, ..
1.80,0.84, 1.80,0.85, 2.0.0.86

CUNCTION LRTT  =0.0,0.0, 10.0,0.0, 1.8.0.004, 1.8.0.015, 2.3.0.017

FUNCTION DRVIT =0.0,0.01, 100,0.4, 20.0,0.8, 27.0.1.0, 80.0:1.1, -
40.0.1.2

FUNCTION DRRTT =27.0.1.0, 35.0.1.0

FUNCTION DRDT  =12.0,1.0, 13.0,0.85, 13.5,0.75, 13.6.0.5

PARAMETER PLMXP=50.0, PLEI=0.48

EUNCTION BLMTT =10.0.0.3, np.0,0.6, 25.0;0.8, 30.0,1.0, 35.0,1.0,
40.0, 0.8, 45.0,0.4, 50.0,0.001

FUNCTION PLETT =10.0.1.0. 00,0.1.0. 30.0,0.8, 40.0.0.4, 50.0.0.2

FUMCTION SLT -0.27.0.67, 0.45.0,88, 0.68,0.96, 091,101, =
1.07.0.98, 1.17,0.21, 1.28,0.34, 1.38,1.08; -
1.48.1.07, 1.59:1.10, 1.69,1.13, 1B0.1.14, .
1.90,1.14; 2.0.1.19

PARAMETER SLC  =320.0, 35C = 2100.0

pPARAMETER DRCY =0.031, DRCE = 0.015

PARAMETER FSTR =0.18

PaRAMETER RMCLV=0.018, Q10=2.0, TPR=30.0

PARAMETER ECLY =0.438, FCST =0.494, FCSO = 0.527, FCRT =0.467
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PARAMITTER MXITNT A =0.085, MNTMET=0.035. MXFNSO= 0,07, MATHNRT=0.03
rFARAMITTTER RFNLY=0.01. RFNET=0.005, RENRT=0.007

“IMITIAL CONDITIONS

PARAMITTTER DI = 0,22, TWTT =28.0 , DATER=34.0
PARAMETER TINY = L.E-20

PARAMEITR ANLYI=0.468, ANSTI -0.288, ANSOI =0.0, ANRTI=0.09
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AITMEENT 20 amwaimd (USinuuas, sumpiigigauazman) 1 2536 vaanuieizls

ANSNEATAIANS AN anuauLAY

IO AN TAB.RADIATION (1893)
*Daily talnl globai iradialion in eal/em®™™ 3oday

PARAMETHR RDUCE =4 18714, LAT =18.0

TARLE RDTMT(1-365 =...
a72:44, 282,10, 286.20, 261.36, 269:57, 243.80, 34768, ..
271,67, 265.46, 282.10, 273.67, 27T.78., 265.46, 246.88, ..
205.03, 175.94, 228.98, 282.23, 269.87, 267.07, 375.20, ..
263.01, 280.70, 215.82, 179.14, l46.40, 19B.55, 282.24, ..
33'2.11: 320.08, 337832, ..
327.17, 33526, 336.84, I46:18
33654, J08.16, 207.13. 273.50, 294.41, 204.41, 283.08, .
84,88, 280,70, 269.57, 140,40, 257.04, 230.51, 277.78, ..
304.23. 305.64, 305.64, 267.13, 276.21, 145.86, 296.77T, ..
267.02, 260.61, 255.28, ...
165.80, 284.88, 282.10, 30283, ..

286,20, 152.94. 269.57, I01.28, 134,85, 337.44, 318.06, ...
25823, 161.04, 274.04. IDT.04. 20568, 312.62. 31262, .-
287.53, 261.06, 266.60, 112.48, 250.42, 337.92, 316.80. .
108,44, 328.12, 311.24, 254,58, 263.00, 288.63, ..

: iy -
262,90, 258.70, 251.53, 2172.16, 213.42, 202.90, 248.83, ..
312,48, 122.20. 250.42. 232.20, 172.20. 254.11, 340.55, ..
04,84, 250,42, 159.04, 101.22, 320.98. 235.43, 2BE.B5, ..
05,64, 304.04, 135.26, 253.44. 278.74, 347.85, 266.20, ...
201,00, .

30984, 271.61, 314.04, 349.43, 345.21, 289.93, .
.91, 340.55, 262.78, 224.13, 150.68, 307.04, 292.99, ..
.92, 313.02, 282.40, 261.36, 251.14, J68.42, 31B.06, .
155.28. 316.60, 28.55, 326.56, 225.03, 307.04, 334.85, ..
10664, 244.73. 208.2, 305,64, ..

288.85, 349.98, 298.50, ...

123,68, 208.50, 238.40, 283.40, 207.36, J5L.63, 113.82, ..

288,85, 305.64. 3§3.25, 319.52, 326.16, 315.J6, 197.54, .

334,35, 311.20, 273.31, 435.16, 475.15, 437.14, 360.07,
425,26, 411.50, 375.98, 352.27, 312.62, 294.34, ..

311:20. ..

42240, 414.04, 246.00, 340.55, 333.74, 342.10, 426.58, ..

415.92, 438.02, 372.56, 375.98, 344.71, 082.58, 20349, ..
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ANSIAUATATERT Y TIMEAtUauwAY (A9)

313.25, 298.50,
124.32. 424,32,

408,84,
371.80,

353:25; 353.26, ..

286.20, J25.1E,
2BE.01. 348.08,
174.80, LGE.B6,
358:04, 33Z.ZZ,

355709, 205.77,
23328, 2B4.T1,
183.37, lEG.66,
267,92, 330.71,

297.13, 2Z84.11,
J37.44, 31B.0G,
J26.56. J22.20,
28035, TTOEZ,

30704, 33331,

112,48, 104.23,
10564, 28].65,
272.06. 359.42.

274.04, 257.01,

276.21, 23B.85.
16178, 20328,
2B6.27. 269.84,
301.25. 305.28,

260.18,
160.68,
194,34,
233.28,
186.73,

249.98,
95944,
160,99,
290.18,

109,84,

363.2Z2,

L20.87,
358.01.
33374,
262.57,
191813,

26659,
2021,
167.68,
286.01.

287.53,
320.7T3,
17329,

88, 205.54.

JaB.36,
241.74,
290.32,
i05.28,

134,33,

., 2B8.85,

27621,

. 2E6.T0,

283.00,

294,41,
267.02;
279.48,
308.51,

*Daily minimum lempemore in degress Celsius

TABLE TPLT{ 1-386) = ...

14.7, 14.4, 13.1; 3.8
15.6, 15.2, 155, 162,
124, 132, L35 1T,

B30,

7.60, 9.70, 14.5,

15.5.
17.2,
[Ea: 11:8.-11.,-10.0; ©6:30; 6.20;

1.5, 04, lO.7, 11.3, 11, 1Z8, .

150.04, 24B.13, 443.62, ..
294.34, 353.25. 25L.14, o

171.57, 150.04, 354.86, ..
164.99, 353.25, 322.68, ..
120.98, 220.15, 272.08, .
21244, 328.08, IT5.08, ..
138.99, ..

187.78, 340.55, ...
287.53, 187.05, 14515, ..
304.28, 263.78, 301.2Z8, .
100,15, 325.07, 272.06, ...
132.22. 328.06, 230.21, ..

112.48, 341.56, 341.56, ...
242.85, 288.85, 100.48, .-
186.02, 241.74, 302.98, ..
292,99, 328.06, 281.63. ..

338.41, 339,98, 127.687,
J01.28; 29T.13, 297.13, =
292,08, 264.58, 27621, ..
297,13, 243.80. 123.28, ..
22108 =

2T2.068, 301.28, .-
304.08, 310.77, 282.10, ...
259.42; 244.94; 2TT.798, -
312,23, 25347, 254.37,. ..
319.07, 205.75, 2B4.88, ..

13:8, 140, 147, 14.7, 149, ..
4o 1023, Hegy 123 1XE .
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128 b0, 14,7, 04.3, 14.8, 15.2, 168, I7.1, 168, 1&1, ..
171, 176 160, 161, L7.1, 182,188, 9.0, 18T, ..

188,
15.7, 15.9, 16.8, 174, 18.3, 20.7, 19.9, 1B.6, 17.2; l6.4, ..
17.8, 174, 17.6, 1B.0, 18.9, 18.6, 19.4. 20.3, 165 17.0, .
18,5, 1E.8. 189:.7, 20.7. 2L.0. 211, 205, 216, 22.1, 215, ..

22.3, 23.4. 23.4, 234, 23.8, 22.7, 19.7, 19.8, 1.5, 18.2, ..
18.6, 19:8; 182 i8.0, 20.1; 21.2, 21.3, 20.9, 220, 230, .
22.5, 18.7. 10.5. 20.8, 21.0, 22.8, 21.1, 21.8, 21L&, 218, ..
L6, 22.9. T2.8, 22.9, 22.6, 23.%, 23.4, 20.6, 21.8, 20.8, ..
20.7. 2L.1, 20.6, 20.8, 18.1, 20.3, I8.7, 1.2, 18.5, 20.3, ..
19,7, 1.5, 2002, 20:3, '20:3, 20.7, 218, 20.5, 18.2, 19.2, ..
20.0, -

207, 211 203, 226, 21.1, 20.5, 20.0, 20.3, 184, ..
40.8. 20.6. 21.1, 20.8, 20.8, 21.6, 220, 2.6, 19.4, 20.6, ..
0.0, 21.7. 21.8, 32.4, 19.3, 19.3, 20.7. 19.8, 20.1, 20.5, ..
210, ..

205, 187, 20.5. 20.6, 18.7. 18.8, 21.0, 21.3; 20.8, -
20.8. 20.6, 21.1. 20.8, 20.8, 2.1, 22.0, 215, 19.4, 20.5, ..
0.9, 217, 218, 22.4, 19.3, 10.3, 20.7, 19.8, 20:1, 20.5, ..

20.5. 18.7, 20.5, 20u6, 18,7, 18.8, 3L.0, 21.3, 230.9, ..
o0.6, 0.1, 2003, 198202, 20,2, 29.6, 20.%, 215,220,
oli% PO.H, 21:502007;020.8; 20.%; 20.8, 1.1, 3120188, ..
19,2, 20.4. 05
20.5, 19.7. 18.3, 20.1, 19.2, (8.7, 20.0, 206, -.
VELT, Z0.5, LeZ 20.4; 19.8, 2004, 20.3, 20.8, 20.3 1835, ..
17,9, 19.9, 19.8, 10.8, 18.9, 180, 185, 19.8, 20.1, 20.3, ..
20.3, 18:08, 189, ..
18:3:-10.7 TS, 18:0, 130, 17.9, 178, «
19.1, 18.0, 188, [7.5, 19.0, 12.3, 20.3, 20.2, 18.2, IL.5, ..
1§:9. @5, 18.0; 7.9, 185 20:0, 20.1, 20.3; 20:4; 20.4, <
20.0. 194, 20.6, .
8.9, 19.4, 18.7, 17.5, I&& I6& 1683, ..
15.3. 168, 179, 57, 169, 174, i7.2, 171, 165 18.5, ..
18.6, 15.8, 1&.2, 17.5, 17.7, 160, 17.3, I7.5, 157, 1B.5, ..
8.4, 180, 165 121, .
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AnsAEasMEny wrinmdtuauuny (Aa)

10.4, 10:8; 107, 1L.B, 130, 140, .
[6.0. 15.9. 154, 15.7, 160; i68, 155 16L. 163, 143 ..
l6.6, 156 161, 167, 16.9, 14.9, 126, 13.1, 14.5, 14.8, ..
Fa.0, 160, 163 160, ..
188, 16.68; 161, 159, 161, 115 =
10,9, BB, 0.8, 185, 1864, 165, 17.6. 16.0, 165, 149, 0.4, ..
7B, 7.0, 84, 4B, 1001, T.8; 70, 57, 64 T1, W1 T8,
8.1, 8.7
*Datly moxmmum emperaiure i degrees Celsius
TTARLIE TMIT1-3658) = .

4 0 PR § L1 R b P . 2 H 33.13:. 3LA, 304,221 020 JRE ..
326, 319,231, 34.0, 34.), @50, 25:2, 3T, 2T, 204,
og/gs OB, 2006 Q4] 250K 26, 2300, Z2EB, 243 4B
b S e

aTa. a7, 296 BEd cead 31T A0, 34, dlie
2.0, 3.0, 30:9; ILE; 3%, 315, 33.0, 3A0; 332, 348 .
35.1, 362 37.0, 34.98, 323, 326, 334, Je8, J4.6 ..

JLQ, =

A006. 33.5. 33.3. 58, 37.60 35.5, 35.5, J4.1, 13.4, T8, ..
3.0, 28.0, .33.9, 6.4, 3B.0, 10.0, 38.6, 33.8, 21.8, 2233, .-
330, 35.1. 369 377, 391, 41.0, 41.Z 413 386, 38T, .

30,2 J0.8, 410, 405 40.8. 381, 34.3; 31.80 321, 356, ...
8.5, 327, 208 3%e, 3.1, 370, 3IT.A, 19.2, JO.5 3T, L
37:3. 3450 364, 39.2, 40.0, 3B:4; 301 3B.9; 30.1, 38.0, ...

18.7, 19.5. 40.5, 40.5, 40.6, 40.2, 28.3, 3.7, I7.6, 364, -
381, 36.5; 360, 353, 333, 33.1; 30.0, JX6 335 33.8, ..
32.9, 34.1. 4.5, 337, 03.7. 355 356, 334, 3.0, LB, ..
33.9, .-

36.4, 355, 235.4, 36.3; 355 34.1; 335, 343, 33T, -
34.7, 33.8. 337, 35.0, 35.4, 05.9, ;35.8. 34.5, IO 341, ..
35.3, 35.3. 37.3. 166, 0.7, 314, 325 3L, 34, 3LI,
= 1 b ()

32.5. 34.0, 34.5, 35.2, 325, 327, 1LE 3L.5 34.3, .
32.7. J2.7, 27.4, 28.8, IL.0; 30.1, 33.5, 4.8, 35.6 155, .
348, 33.6, 35.1, 358, 351, 35.2, 354, 355 350, ILE .
3Z4, 30T, -
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2.8,
J1.4.
0.9,

28.8,
30.4,
dd.4.

B a
i =
=1 o

L]
E_"
b=

33.8.
34,5,
J0:h,

27.7.
RS0

285,

al.g,
29.0,

28,4,

bty
i l e ds

29.4,
33.8,

M |5

28.5,

- 340,

336,
232,
J1.2.

0
SB0..
2T

3l.4,
32.1,
31.0;

2.0 -

30.0,
27.m.

28.8,
34.5,
315,

28.7,
1.0,
303,

38.9; .

JR
28.7,
30.3;

33.8,
34.5.
J2.5,

29.8,
26.3,

29.0,

1.5,
31.0,
Jn.E,
29.0,

33.7,
345,
JL5

29.3,
28.8,
30.8.

12.6, 320, 33.9, 34.5,
337, 37, 1.2, 30.0,
32.2, 20.3, 33.6. 34.1,

33.3. 324 315, 313
31.&, 31.5, 33.0, 326
320, a34, 329, I

ao.4, 28.1, 30.0, 30.T,
313, F2E, 334, 33
31.5::31.3, /30,0 LS,

29.3, “20:7, 3L.0, 2.3
33.8, 33.6, 33.8B, 34.0,
a2:2, (30.E, 30, 274

32.9, 33:%, 345 332,
an:g, 345, 346 33.L
28.0, 26.3; 254, 24.6,
28.3.

34.5, 34.5
8.9, 310,
26.3, 33.1.

32.0, 313, -

aT.e, 31.%
a1, 335

1.0, 211, .

3L 330, -
i, ol 1 By

3.8, 333, .~

34.5, 34.2,

26.6, 30.5, .

3il, 224,
30.4, 298,
252, 204,
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Abbrevintion ATIHNIOE e L]
AFOEN C3SMP functon S
ALV (D) CSMP function ta ha-1
ANAXL CSMP funcnion L
AMINL CSMP function =
AMOD CSMP Tuncoon =
CAG (CR.LV,RT.50.55,3T) sarboinydrates (glucose ) avialable for growih of kg ha~td-l
1ol crop,leaves,rools storage argans, shoot g stems
CALVT relation of relagve fmction of CAGLY o DS -
CASST celafion of retatve fracnon of CAGSS o D3 -
CASTT retetion af relative fraction of CAGST o DS -
CELY carbohydrate expart from leaves plus stem, excinding beha-Ld~t
remobifization
CELVN sumber of days that CELVE is negadve d
CHCFL sum of carbon fluxes ino and out of the aop kg b1
CKCIM carbn in the crog sccumulated smes simulation stasted kg ha=1
CKCRED difforance berween carbon added 1o the sTop sines imolizelion -
2nd the net total of carbon fuxes, miaive to their sum
CKWFL camt af the water fluxes into and out of sail  compartments mm
CHWIN change in total soil wateT contens wnce initialization i
CKWRD relative differince betwesn two water balence compoiatons =
COMMON Forran labei £
CO2ZE (0« concentranon ambient ur ORI
coat COn concentmtion n sometal cavicy vopim
CPEW effect of waler 51Tess on carboirydrale parofioming -
CPG(LV.RT.50,5T) weizht of CO9 produced during formanon (=growth) of kg COoha~lult
dry maner leaves, rools, slomge, OCEANS,FEI
CRG{ST.LV,RT.50) weight of carbohydrates required for growin of stems, kg k=l
|zaves,moL5 Sl0mEE OTREAS
DATEB julizn date at begining of smulsnon -
DELT CSMP time pered for miergreaon d
DLA day lenght,asoonomicsl h
DLP day lenght effectve for photoperiodism h
DR (R.V) deveigpement mie in Eproductve,und vegslatdye ghuse it
DRC (R.V) developement mate conssant i the repTedactye, and d-1
vegetative phase
DROT relntion of DRED o daylength -
DRED sfect of daylangth on CRY -



a191anuIni 21 madtnesmusluuuudiand

MACROS (@ia)

Abbreviation RTIHVHE Wi

ORRTT reiation of DRE 0 tempermre A

DRVTT seinnion of DRV to wmpemmure -

0s.{1) phenclogical development siage of the crop (initial) =

DSLE numiber of days stnce last mun -
DYNAMICS CSMF lzbel =

END CSMP label -

EMDVOB CSMP lebel -
FC{LV,ET.3P,5T) [mecton carbon af toaal dry weight in leaves, moots -

SIOTREE OTEAGS,SIEMS

FIMISH CSMP foncton =

FINTIM CSMP functon -

FIXED CSMP functon -

FSTR froction of stem weight at flowenng that is remobilizable =

FUCCHK nser defined funcoon for carbon balmnes check -
FUNCTION CSMP or formn functon =

FUFHOT user defined funczen for cancpy photesynthess -

G (CR.LV,AT.30,5T) zowth re (dry malter) of wiole crop, leaves, Tools, =3 fa~ld-1

slorage OTgEns siems

GLA growth nise of Teaf area haha=lgdrl
GSA srowih rmie of phatosyntheeallity sctive stem area b ha~td7l
IDATE imterzer value of DATE d

MMITIAL CSMP lubel -

MEW CSMP funcoon -

INTGRL CSMP funcdon =

LAT \atitude {south of equator neganve values) degrme
LIMIT CSMP functon =

LLA tate of loss of leaf area ha ba~1 d=1
LLV rat= of loss of leaf weight (dry moner) kg ha~ld-t
LLVT refation of relanve loss e of leaves o DS -

LRT rare of lass of root weight (drymatter) kg ha-la-l
LRTT relation of relanve loss s of Tools due (o again to D3 =

LSTR loss mte of stem reserves (starch) kg hal at
METHOD CSMP funcaon -

PaRAM CSMP label =
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Abhreviation AT Wuae

PCEW effact of water stress on POGC -

PCGL photosynihesis CaNOpy,EToss.in current weather and kg COg'ba~ld-1
physological saze

PCOT PCGC totaled sinee start of simuladon kg ©Og ha~!

PLEA PLEI at acmal temperaiure (I'Rg pa~t Ay (I m=257 1)

PLEH direst effeet air humidity an PLMX -

PLEL initial eficiency use zbsorbed light by individual leaves, a8 FLEA -

PLETT relanen of PLE! 1o temperamme -

PLHT plant height i m

PLHTT elation of PLHT to DS ; ' -

PLMHT lation of PLMXP o air hommdity -

PLMTT relation of PLMXP 1o temperanre -

PLMX maximum me of photosynthess of sngle leaves kg COy ha~Llnt

in eurent eonditdon

PLMXP PLMY for stendard SLC and opumal condition kg COg ha~Llh~1
PRDEL CSMP fonction -

FRINT CSMP function -

PROCED CSMP label -

Q10 (J10 of mainicnance resprAnon sensidvity (0. emperiire =

RCAT respiration crop, totaled gm COspa~td-t
ROTC rarfispon,daily otdl - global zhove wsmosphers Im-2a-t
EDTM radiarion, duily igwl zlobal.messured (400-1400) ITm2g-l
ROTMT ianile of messured daily total grobal radiafion dumng year Im=2a-1
RDUCE radinfon umis converfon [ -

RG (CR.LV.RT.50,ST) maintenance respiretion of whole crop,leaves.mmats, COo a1l 41

Fiomge OrEnns, ond siEms

RMCT RMCE otaled smee wmitinlizancn kg COg ha~L d-1
RMMA mEinienanes Tespiration due 1o metabolic acomary kg COn hn~La~t
S5LA specific leaf weight.acmal vaioe kg ha=t

SLC spesific leal weight constant kg ha-l

LN SLA for new leaves kg a1

SLT relation of SLA to DS =

SORT CSMP funcoon =

55C speeific stem weight constant (SLC analogy) ke baml

STaP CSMP label -

STORAGE CSME lnbel =
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Abbreviation AUV i
SUASTR nser defined submitine for astronomical vanables -
TABLE CSMP Inbel =
TIMER CSMP labei o
TITLE CSHP label -

TP (AD. AY) achire oif [emperamre in dayome and 24 h avemge :C
TPEM effect of tempemiure on mainlenanee respiTanon e
TPHT wble of maximum day tempentiure duning 2 year j c
TPLT tahle of mintmum mght tempernhure durng a year ' c
TPR teferance lemperature for mainisnance respmnon ) e
WLV (1) weizht of leaves (inital) - kg ha~l
WLYD weight dead fraves kg ha-!
WLYT sum of WLV and WLVD kg ha-i
WRT (1) weight of rocs (inidal) kg ha L
WSO (1) weight storee organs (initial) ke fm=1

WST (I} weight stems (initial ) minus WIR contmns 1 it kg ha~1
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A19T9LNINT 22 madunodius ( vardable games) U subroutine

Abbreviation ATIHNHE el
SUNRQ Subroutne 1o ealculnte mie of M requirement for growth of piant hssues

NRQGLV N required for growth of leaves b N d
NROGST M required for growth of stems ke N ]1.11.-l i
NRQGSO N mequired for growth of pamicles and grains fgNha 4
NRQGRT N tequired for srowth of toois kgNha 4
NRQGCR Total N required for growth of crop ke N d
SUMRM Subrougne o coiculate mie of M remobilized from piant tssues

NRMLY N remabilized from leaves kgNha d
MRMST N remobilized from stems bENE
NRMSO M remobilized From panicles and grains cgNha d
NRMRT N remobilized from oots : kgNha d
THAG Total N available for crop growth tg b d
CMNPAR Subrowtne o caleuinte carbohyomies

and M allecation for mrowth of plant dssues

CAGLY Carbahydrates allocaied for growth of leaves - AT
CAGST Carbohydrates allocated for growth of smuctural part of stems kg ha d
CAGSD Carbohydraies alldcuad far growih of panicles and erains kg b A
CAGRT Carbonvdrates cilocated for growih of toots kg '::a-id-l
MALY M ailocated for growth of leaves kg Nha | iy
NAST N allocassd for growth of smicural part of siems ke Nha d
NASO N allocated for srowih of panicies and grmms kgNbha d
NART N allocated for erowth of roots b A had
NXCESS Sxcess of n due o limimtion of carbogydrates available kMt &
CXCESS Excess of corbofydrmies due o Bmtanon of N availsble kg M e d
DMPROC Subroutne to calcviste growih of Hssues dry mader

GLV Growth in dry weight of leaves kg ha d
GST Growth in dry weight of smetrmal stems b ba d
G50 Growth in dry weight of panicles and smins kg ha d
GRT Growth in dey weight of roots. kg b d
cozLv Growih respianon of leaves kg col bad
CO2ST Growth respiraion of structural stems kecoZha d
C0250 Growth respiraion of parmcles and grins kgeolha d
CO2RT Girowih respimaion of 100ts kgco2ha d
SUBROUTINE CNPAR

TCAGLV Toul gincose available for growth of leaves fg ha'd
TCAGST Total slhicoss availsble for srowth of stmommal stems kg had
TCAGSO Total glucose available for srowth of panicles and grains kg ha d
TCAGRT Totsl glticose available for growh of mots bl

TCAGCR Total glucoss avedable for growth of crop ks ha d
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Abbreviation ATTHHEIN WA
T™AD Towzl N avalahle for crop growih kg M ha 'd
NRQGLV N required for growth of leaves keNh d
MROGST N requured for growth of stems ke N ha.'II d'l
NROQGSO N required for growth of panicles and grains kgMha d
NRQGRT N tequired for growth of mots gNh 4
NRQGCR Total N required for growih of crop kg NEa d
PPEAC Proporioning factor for allocanion of gincoss and N

CAGLV Carbohydrates allocated for srowth of leaves kg ha d
CAGST Carbahydries allocated for mmwth of smucmral par of sems kg Ba
CAGSO Carbohydrates allocatzd for growth of pamicles and grmns kg ha d
CAGRT Carbohiydrates allocated for growth of roots kg bl
NALY N allocated for growth of leaves kgNha d
MAST M allocated for srowth of structural part of sems ke Nt d
NASO N allocated for growih of phmicles and grains ke Nhy 4
MART N allocated for growth of ots kg N ha d
MXCESS Excess of M due o limitation of carbohydraas aveilabie kg N ha ' d
CXCESS Exeass of carbohydmies dus to limitstion of N avalable kgNha d

SUBROUTINE CO2ZXS

COILVYS
CO2STS
02508
CD2RTS
ZFCAR{1-4)
ZFEAT(1-4)
ZFLIG(1-4)
ZFORG(1-4)
ZEASH(1-4)

CO2 tespire for synthesis a umit of leaf non-proten it
02 respire for synthesis a wur of strucmral siem non-prolein pen
CO2 mspire for synthesis a wrt

of non-proléin pan of panicles and gmns

202 respure for synthesis a anit of root non-protem gas
Frachon of carbohydmates and polysaccharcess in

(1) leaves with 20%grotein, (1) stems with 8% of protein.
(%) =mans with 8% of protem and( 4 Jroots with 8% protein
Fraeden of fats in

(1) leaves with 20%pmotein,(2) stzms with 82 of prown,
(3) emins with 8% of protein,and( 4 jroots with 8% protem
Fracoon of Heming in

(1) leaves with 20%protein,(2) stems with 8% of protein,
(3) eains with 8% of protein, and{ 4 Jroots with 8% protein
Fracgon of orgame acids in

(1) leaves with 20%protein,(2) stems with 8% of protein,
(3) grains with 8% of protein,and( 4 Jroots with 8% prowein
Fraction of minemls in

(1) leaves with 20%protein,(2) sems with 8% of protein,

-1
kg CO2 k¢ non-protem

«i

ke CO2 kg  non-prowcm

ke CO2 kg non-orotein
-

k2 CO2 kg non=prowzin
-1

kg polys kg DW(l-4)

-4
kg fas ke DW(1-4)

kg lignins kg DW(1-4)

kg org acids kg DW(1-4)



A1SENINT 22 dadnemuls (variable names) (U subroutine (@)

Abbreviation A1THNEAE mnn

(3) grains with 4% of protem.and( 4 Jroots with 8% prolem kg minemais .’cg_l DW{1-4)
COZCAR CO2 respired for synihesis & unit of polysacchandes and athers kx CO2 kg_L polys
COZFAT COZ respired for synthesis a umit of fs g COZ ke  fais
CO2LIG CO2 respized for synthesis & unit of ignins ks COZ kg lignins
CO20RG COT respired for synthesis @ unit of orgame acids kg COZ kg organic acids
CO2ASH €02 respired for transponation of 2 unmit of minerals ¥z CO2ke  minerais
CO2S(1-4) COZ respired for synthesis a unit of non=protein part of '

(1) leaves, (2] sorucmral stams,

(2} panicles and grains, (4) mats kg CO2 kg_l non-rotem{ 1-4)
SUBROUTINE DMPROD
CAGLV Giucose allocated for growth of leaves ke had
CAGST Glucose wllocsted for growth of structural stems ke b g
CAGSO Glucose allocated for growth of panicles snd srains kg ha d
CAGRT Glucose allocated for growth of roots kg ha d
NALY N allocated for growth of [eaves kgNha d
NAST N alloeasd for growih of srucmral siems ke Nha d
NASO N allocated far srowth of panicles and grains kgNha d
MART N allocated for growih of roots ke Nha d
oLV Growth of leaves g ha d
35T Growth of smuemral siems ke h:f"{fI
550 Growth of panicles and grains kg ha d
GRT Growth of mats kg ha d
coZLV Respirtion for growth of leaves kg CDZha d
CO2ST Respiration for growth of stmcmral stems kg COZha d
co2so Raspiration for growth of panicles kg CO2ha d
GLRPRO Glucose required for synihesis a unit of proten kg shicose kg | protein
CO2PRO CO2 mspured for synthesis 2 ot of prodem kg COZ kg ! proten
FMPRO Fracton of N in protemn, average vaige, ke M tg-l protem
GLRLVS Cluocose required for symthasis 2 umt of leat non-proten part ke kg_l nan-protein
GLRSTS Flucose sequired for synthesis & urt

of smiretiral stem non-protein part tg kg mon-protein
GLRSOS Gilucose required for synthesis a anit

of non —protetn part of panicles and grons k= ki_-,_' mon-rolein
GLARTS Glucose required for synthess a umt-of ol non-protein par ki kg.l [0 PITHeln
CO2LVS CO2 respired for synthesis 2 unit of leaf non-protein part kg COZ2 kg non-protein
CO2STS CO2 respired for syrihesis a urdt of strictiral Sem non-proteinpan. kg CO2 kg - non-proisin
CO2505 CO2 respired for synthesis a unit

of non-grotsin part of panicles and grains kg COZ kg non-protein
CD2RTS COZ respired for synthesis a unit of 100t non~priein part ke COZ kg non-prowin
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Abbreviation ATIHNEHN e 0
GLVP Growih of Jeaves due to protein kg grotin d
CAGLVP Carbohydmees allocized for growth of leaf protein kgha d
CAGLVS Carbanydrates allocated for erowih of leaf non=protein kgha d
QLvs Growth of leaves due to protein kg non-protem ha 'd"
GLV Total growth of leaves kgt 'd
GS5TP Growth of stuctural stems due to protein + kg protein hm-in:[_l
CAGSTP Carbohydrates allocated for growth of structural stem protein kg ha d
CAGSTS Carbohydrates allocated for growth of swuctirsl stem non-protein kgha d
GSTS Growth of structural stem due 1o non-protein part kg non-protein ha d
G5T Total growth of strucural stems kg ha I
GSOP Growih of panicies and grmins dus (oproein ke protein ha' d
CAGSOP Carbohydrates allocated for growth :

of protéin pant o panicles and grmins ke ha 4
CAGS0S Carbohydrates allocated for growth

of non-protein part in panicles and grains kgt d
G505 Growih of parucies and grams due t0 non=prolsn pem kg non-protein l'm_ln:l-I
GS0 Totzl growth of panisles and grains kghs d
GRTP Growth of mats due to protein kg protein ha d
CAGRTP Carbohydrates alipeated for growth of root groEn Lgha d '
CAGRTS Cashahydrates allocared for erowih of root Bon-protein kgha d
GRTS Growth ol roots due o non-protewn part £w non-protem I.'m-l.:l' :
GRT Total growih of roots kgha d

SUBROUTINE GLRXS

GLRLVS
GLESTS

GLRSOS

GLERTS

ZFCAR(1-4)

ZFFAT(1-4)

ZFLIG{1-4)

ZEORGI(1-4)

(Flocose required for synthesis a urit of lesf non-prolein part
Glucose reqiared for-synihens & nmt

of structurel stem pon-proiein poao

Glucose required for syntesis & wnt

of non-protein pan of panicles and gotn

Glucose required for synthesis a amit-of 100t non-

Fraction of corbohydrmeies and  polysacharides m

{1) leaves with 20% protemn, (2) siems with 8% of protein,
(3)grains with 8% of protem, and (4) wots wath 8% of proten
Fracoon of fats in

{17 l=aves with 20% prot=m, (2) stems with 3% of proten
(3) grans with 8% of protein, and (4) ot with 8% protsin
Fraction of lenins in

{17 leves with 209 protein, (2) stems with 8% of prolein,
(3} ermns with 8% of protem, (4] mots with 3% proten
Frocton of organic acds m

-1
ke kg non-protein
kg kg T non—protein

=1 |
kg kg non-prolsn

ig kg ) non-prolEn

kg palys ke DW(1-4)

kg fas kg DW(1-4)

kg ligmns ke | DW(1-4)
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(1) leaves with 20% protem, (2) stems with 8% of prosein,

(2) erains with 5% of protsin, (4) roots with 3% protein kg orgacid kg DW(1-4)

ZFASH{1-4) Fracton of minerals in

{1 leaves with 20% protein, (2) stems with 8% of protein,

(3) grains with 8% of protein, (4) Toots with 8% proein kg muneral kg DW(1-4)
GLRCAR Glucose required for synthesis 2 unit of polysaccherdes and other . kgkg E polys
QLRFAT Glucose required for synthess a unit of fats ke ke o fag
GLRLIG Giicase required for synthesis o unit of lignins kg kg lgnins
GLRORG Glucose required far synithesis a umi of orgonic acids kg ke &) organic 2cids
GLRASH Glucose mequired for transportaion 2 it of minerals kg kg minerals
GLR5(1-4} Glucose required for synthess a unil of aon-prosen part of

{1} leaves,(2)} smuemral stems,{3) parucles and graing, and (4) roots kg kg 3 nen-prateinl 1-4)
SUBROUTINE SUCRG

ZNLY Fraction of N in leaves ke N ke ' DW
INST Fraction of N in stems keNkg DW
ZNSO Fraction of N in panicles and grains kgN ks DW
INRT Fraction of N in roots kg Nkg DW
CRGLY Carbohydrites required for synihesis a urit of leaves kg Nks  DW
CRGST Carbohydrmes reguired for synthesis 4 onit of smettcal siems ke M ke S ow
CRGS0 Carbohydrates required for synthesis a urt of parieles end grain kg N kg DW
CRGRT Casbohydrates required for synihesis a unik of oot kg N ks DW
FNRPO Fraction on N in proteink average valoe, ke N kg proein
GLEPRD Glueose required for synthesis 4 unit of progen, average value, kg kg - prolein
GLRXS Subroutne to calculnle slucese requirsd for synthesis 4 vt

of none~protsmn part of leaves, squcturml stems,
pericles and zrams, wnd rools

GLRLWVS Glucose mequired for synthesis a umt of non-protemn part of leaves ke kg " non pmotemn
GLRSTS Flocose requmed for synthesis 3 onit

af non-protein pan of stuctiml Hems kg kg " non prolein
GLRSOS Glucoss reoured for synthesis of a wmnit

of non-protzn gat of panicles and grans l:‘.gk.gqnnnpmtm.u
GLRRTS Glucoss required for synthesis of & unit of non-protsin part of mols kg kg  non proein
PROLY Eraction of protein in leaves kg protein kg DW
OTHRLY Fractiion of non-grotein in leaves e non = ot bk | DW
CRLVF Glucose required for synthesis protein part in onit of leave kgkg DW leavs CRLVS

Glucose rquired for 3 ynthesis non-protem part m urnt of leay k_ghg_IDW leavs
CRGLY Total ghucose required for synthesis @ unit of leaf dry weight kg kg DW leavs
PROST Fractuin of protsin in stuctral sizms kg prosin kg DW
OTHRST Fraction of non-protein in suncmral stems kg non-protsin kg | DW

CRSTP Glucose required for synihesis protsin past in  unit of swuccurel stems kg kg DW siems
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Abbreviation ATTHNHTE BiA w Ll
CR3TS Glucoss required for synthesis non—protem pan

in 3 unil of structuml siems kzks  DW sems
CROST Total glucose requured  for synthesis a onit of soctumal siem dry weight kg ke %, DW stems
PROSO Fraction of protein in punicies and grains ke protein ke DW
OTHRSO Fraction of non=protein in panicles and grans kg non-proten kg " ow
CESOP Glocose required for synithesis proféin pan

in @ et of panicles and grains kg kg DW panicies + grains
CR50S Glncose requred for synthesis non-prmisin pan

in.a umi of prmcies end greins kgkg.LDW oarucles < grans
CRGSO Totzl glucose required for synthesis 4 unit

of panicles and grans dry weight k_gkg'li‘!\\’pmi:]es4gm
PRORT Fraction of protein in oot U kg prowsin kg DW
OTHRRT Fraction of non-profein in 1ools kg non—profen kg i Dw
CRETP Glocose required for synthesis protein partin 2 unit of moats ke Ly oW oo
CRRTS Giueose required for synthesis nan~prolem part m a umt of oot ke kg " DW roots
CRGRT Total glucose reguired for synthesis a unit of root dry weight kg ke DW roo
SUBROUTINE SUNRM
MXFNLY Maximum potertial fraction of N in leaves ke N kg  DW
MXENST Maximiim potential faction of N in stmicmral sigms kgNke  DW
MXFNRT Murimum potential fraction of N in roots keNks  DW
WMIFMED Maamum potential fracnon of Y in pamcles and =rEms kg N kg =) oW
FNLV Current fraction of N in leaves keNkg  DW
FNST Curesnt fraction of N in structural stems kgNkz  DW
ENSO Cureent frction of N in panicles and grains keNke ' DW
RFNLY Residusl fraction of N in dead leaves kgNkg  DW
RENST Residual frachon of N in dead strucmral stems kg N kg DW
RENRT Residual fraction of N in dead root ke Nkg DW
NRQGCR N required for grawth of crap kgNkg  DW
NUPT Totl crop N uptake ke Nke i
WLV Current dry weight of leaves: keNkg d
WST Current dry weight of smemral stems kghe
WRT Current dry weight of roots bghin
Ws0 Current dry weight of pamicles and grains keha ™
NRMLV N remohilized from leaves kehe
NEMST M remobilized from smucral stems kz M ha ol i
NRMRT N remobilized from 100t kgNha ™ d "
NRMSO N semobilized from pamicies and zrins kb A
TNAG Total N available for growth of crop e Na Al
MNENSO Mirsmum polential fraction of N in panicles and grains kg Nbe vl
KTC Constant to derive relative time cosfficient of N remobilization kgNha ™' a7
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FMIM Reference (o deove relotve tme coetficient

for M remobilizanon among Gssues kg M ke % ow
RTCNLY Relasive bme coeffcient of M remobilizaron from leaves dd—
RTCNST Relarive time coeficient of N remobilizasion from smcoral stems did "
RTCNRT Relative ime cosfficient of N remohiiizinon from: moots did
RTCNED Relative Hme coefficlent of M remoblizaion fom penicles and grine d d i
ANRMLY Cusrent remobilizable amount of N in leaf N pool kg Mha
ANRMST Cumrent remobilizable amikrt of N i sigm N poal kgNha
ANRMRT Current remobilizable amount of N in root N pool kg Nha
ANRMSO Carrent remobilizable amount of N in panicle and gram pool kgNha
ANRMCR Catrent remobilizible smount of N in crop N poal kg Nha
MXANLY Curent potential pool size of N in leaves cgMha
MIANST Current potential pool size of N in souemral stems o A
MIAMNRT Curreni poterttial pool size of ¥ in roots ngmll
MXANSO Current potential pool size of N in pamicies and grains kg Nha
ANRMCR Current potensial pool size of N in crop xgNha
M ANCR Coetfictent of N remobilizanon
SUBROUTINE SUNRQ
MEENLY Maximum potenoel fracoon of N m leaves kg M ke OW
MEFNST Maoximum potental fraction of M in stacmural stems kgNke DW
MXENSO Maximum patential fraction of N in panicles and srains Nkg  DW
MEFMRT Maximum potential fractien of M in roots kg N kg ! ow
ENLV Current froction of M in feaves g M ke " pw
FMST Current fmcton of M in sguchural stiems kg Mke DW
FHSO Carpent fracton of N in panicles and grans ke N ke DW
FNRET Cument frection of M 0 moots kg Nk DW
TCAGLY Total carbohydrues svadable for srowth of leaves kgha  d
TCAGST Total carbohydrates available for grawth of smetural stems kgha 4
TCAGSO Total carbohydrates available for growth of pamicles and grains kgha  d
TCAGRT Total carbohydrates available for growth of oo ksha d
NRQGLV N tequired for growth of leaves BN
NRQGST N required for growth of smucrural stems kgNha @
NRQGSO N reguired for srowth of panicles snd grains bgNha d
NRQGRT N required for grawth of roots kgNha  d
NRQGCR N required for growth of crop e e
MEFNG Maximum potmtial faction of M in issues

i be synthesized during DELT b NkE d
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NAQZRM Relative N acquisition fime to N remobilization tme o s
FMAX Refereice t derivé relative time coefficient dg

for M scqmsion among fssues dd =t
RTCNLY Rejanve gme cosfictent of N acquisiion of leaves dd i
RATCHST Relanve ome coefficient of N acqmsation of sructursl stems =
RTCNSO Relaive ime costficient of N acquisition of pamcles and grans -
RTCHNRET Relative bme coefficient of N acqusition of roots .-
STCLY Current relanve N stas of lzaves -
STCST Current relanve M stanus of structural stems kg M kg B Dw
3TCS0 Currens relative M stams of panicles and zrains kg M ke 73 oW
STCRT Current relative N stanis of roots teNig  DW
FMOLV Fracton of M in leaves (o be synthesized donng DELT kg N ke = oW
FMNGST Fracton of N m srucmral stems (o be synthesized duning DELT kg N kg = DW'I
ANGSO Fraction of N in rosts to be synihesized cuning DELT ksNkg ' DW
STCRT Fraetion of M in panicles and grmns 1o be synihesized during DELT keNkg  DW
TCAGLEY Toual carbohydrazes available for growih of leaves kg kg 5 ow
TCAGST Total carbohydmtes avalable for srowth of strectural stems kz kg DW
TCAGSO Total earbohydruses availsble for growih of punicies and grains kg kg DW
TCAGRT Total carbohydrases available for growih of oots kg kg = DW
CRGLV Glucose requiredt for synihesis 4 unit of leaf dry weight kg kg DW
CRGST Glucose required for synthesis 2 umt of smucsml stem dry weight kg kg DW
CRGSO Glueose required for synthests i umt of pamele and grsin dry weight ke ke = oW
CRGET Giucose required for synthesis a amt of ot dry weizht
NROQGLY M regoired for growin of leaves ke M ha =} g =
NRQOST M required for growth of structmral stems kgNha  d
NRQGSD N equired for el of paaes el g (TR Y e
NRGQGRT N required for growth ‘af toots ke Nba  d
NRQGCR N required for growth of crop kgNna  d

SUBRQUTINE SUTCAG

ACGLY Assimilated carbohydraes avilable for growih of leaves kg hn T d
ACOST Assimilated carbohydrates avilable for gowih of sems kgha d
ACGSO Assimilated carbohydmues aviluble for growth of pamcles and srmins tgha &
ACGRT Assimularted carbohydrates avilable for growth of moots kgha 4
WST Current weight of glucose reserved in sems kgha
WSTR Gzl welsht of Bincoss wsaried Hiz steas ot
TCPCRM Time coefficient of maximom remobilizaton of

reserved glocose from reserves pood in stems d
CRMCR Remobilizahle smount of gincase from reserves pool i stems kzha 4

ACGSTS Exmrepolated assmminted glucoss to be incoporated
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for growth of stnictural siems kg ha g
ACGCR Extropolater assimilated ghicoss to be incoporated for crop growih kgha  d
TCAGLY Total carbohydraies availahle for growth of leave T T
TCAGST Total carbohydrates availshle for growth of stucrural stems kgha  d
TCAGS0 Total carbohydraes avaiisble for growth of panicles and grains T
TCAGRT Total carbohydrates available for growth of rots kgha = d



