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Variables that change from layer to layer are arrays with dimension equal to 20, the maximum number of layers. Variables related to fertilizer management also are dimensioned to 20, the maximum number of fertilizer applications. 

Mass <-> concentration conversions: 

 

	kg2ppm[20] 
	multiply times this to convert kg ha-1 to mg kg-1

	ppm2kg[20] 
	multiply times this to convert mg kg-1 to kg ha-1


 


Concentration and mass in various chemical pools (inorganics always as elemental):

 

	ch_atm 
	atmospheric precipitates (kg ha-1)

	ch_atm_0 
	atmospheric precipitates minimum (kg ha-1)

	ch_cum_upt 
	cumulative aboveground uptake (kg ha-1)

	ch_dead 
	dead plants (kg ha-1)

	ch_dead_0 
	dead plants minimum (kg ha-1)

	ch_er_part 
	sorbed onto eroded particles (kg ha-1)

	ch_er_part_0 
	sorbed onto eroded particles minimum (kg ha-1)

	ch_fert[20] 
	fertilizer (mg kg-1)

	ch_harv 
	harvested plants (kg ha-1)

	ch_harv_0 
	harvested plants minimum (kg ha-1)

	ch_in_act[20] 
	active inorganic (mg kg-1)

	ch_in_act_0[20] 
	active inorganic minimum (mg kg-1)

	ch_in_st[20] 
	stable inorganic (mg kg-1)

	ch_in_st_0[20] 
	stable inorganic minimum (mg kg-1)

	ch_ini[20] 
	total chemical, initial conditions (mg kg-1)

	ch_labile[20] 
	labile (some in. + some org. +sol.)(mg kg-1)

	ch_labile_0[20] 
	labile minimum (mg kg-1)

	ch_live 
	live plants (kg ha-1)

	ch_live_0 
	live plants minimum (kg ha-1)

	ch_org_act[20] 
	active organic (mg kg-1)

	ch_org_act_0[20] 
	active organic minimum (mg kg-1)

	ch_org_st[20] 
	stable organic (mg kg-1)

	ch_org_st_0[20] 
	stable organic minimum (mg kg-1)

	ch_res_rap[20] 
	rapid decomposing residues (mg kg-1)

	ch_res_rap_0[20] 
	rapid decomposing residues minimum (mg kg-1)

	ch_res_slo[20] 
	slow decomposing residues (mg kg-1)

	ch_res_slo_0[20] 
	slow decomposing residues minimum (mg kg-1)

	ch_runoff 
	runoff (kg ha-1)

	ch_runoff_0 
	runoff minimum (kg ha-1)

	ch_sa[20] 
	total chemical, soil analysis (mg kg-1)

	ch_sol[20] 
	soil solution (mg kg-1)

	ch_sol_0[20] 
	soil solution minimum (mg kg-1)

	ch_upt_layer[20] 
	cumulative uptake by layer (kg ha-1)


 


Rate constants for mass transfer between pools:

 

	fr_labile_in_sol 
	fraction of labile chemical that is actually dissolved

	k_fert_2_labile 
	fertilizer to labile constant

	k_in_act_2_in_st 
	active inorganic to stable inorganic constant

	k_in_act_2_labile 
	active inorganic to labile constant

	k_in_st_2_er_part 
	stable inorganic to eroded particles const.

	k_in_st_2_in_act 
	stable inorganic to active inorganic constant

	k_live_2_dead 
	live to dead plant constant

	k_org_act_2_org_st 
	active organic to stable organic constant

	k_org_act_2_labile 
	active organic to labile constant

	k_org_st_2_er_part 
	stable organic to eroded particles const.

	k_org_st_2_org_act 
	stable organic to active organic constant


	k_res_rap_2_org_act
	rapid residue to active organic constant


	k_res_rap_2_labile 
	rapid residue to labile constant


	k_res_slo_2_org_act
	slow residue to active organic constant

	k_labile_2_in_act 
	labile to active inorganic constant

	k_labile_2_org_act 
	labile to active organic constant

	k_labile_2_runoff 
	labile to runoff constant


 


Other variables in the chemicals model:

 

	alyr[20] 

	depth to top of layer (cm) 

	amt_app



	amount of fertilizer application (kg ha-1)

	amt_app_kg[20]


	amount of fertilizer application (kg ha-1) 

	app_date[20] 
 

	application date, in days after idayic 

	app_dep[20] 

	depth of fertilizer incorporation (cm) 

	bd[20]




	bulk density (g cm-3)

	bd_real[20]



	bulk density as real type

	Bray[20]




	Bray P (mg kg-1)

	chem_code[11]
 

	chemical code for application, as in CERES 3 

	chem_dep 

	depth of application, equivalent to ferdep (cm) 

	chem_lyr



	function to find layer of fertilizer application

	choice



	choice of soil test

	ch_demand



	chemical demand from the plant side (kg ha-1)

	ch_min



	minimum concentration in plant tissue (fraction DM)

	ch_opt



	tissue concentration for optimum growth (fr. DM)

	ch_pot



	potential concentration with today’s biomass (fr. DM)

	ch_stress



	deficit stress factor (0 = bad, 1 = good)

	ch_supply



	total soil chemical supply (kg ha-1)

	ch_supply_layer[20]



	soil chemical supply per layer(kg ha-1)

	ch_uptake



	chemical uptake (kg ha-1)

	Colwell[20]



	Colwell P (mg kg-1)

	crop




	crop code

	DCH




	delta (small difference) in chemical

	dlayr[20]



	thickness of soil layer (cm), internally

	dlayri[20]



	thickness of soil layer (cm), user-defined

	dlayr_real[20]


	dlayr as a real type

	dm




	above-ground dry matter (kg ha-1)

	DP1




	delta (small difference) in chemical in one direction

	DP2




	delta (small difference) in chemical in the other direction

	ds[20]




	internal layer thickness (cm)

	dummy



	dummy variable

	EmergedToday



	true if crop emerged today

	error



	mass balance error (kg ha-1)

	err_component 

	a temporary quantity to preserve mass balance 

	fert_plan 

	fert. plan flag (A, N, R, D), equivalent to iferi 

	fert_type 

	fertilizer type 

	filenum



	unit number

	gm2kg



	converts from (g plant-1) to (kg ha-1)

	infile 

	input unit number 

	infilenum 

	input unit number 

	istage



	development stage in CERES models

	K1




	formal argument for rate constant

	K2




	formal argument for rate constant

	kg




	temporary variable to store mass of chemical

	kmax




	deepest layer to place chemical

	lnic




	

	max_napplications 

	equivalent to nfert, max number of chemical app. 

	Mehlich[20]



	Mehlich P (mg kg-1)

	napplications 

	equivalent to napnit, number of this application 

	nlayr



	maximum number of layers

	nlayro



	

	Olsen[20]



	Olsen P (mg kg-1)

	P1




	concentration in first pool of chemical 

	P1_0




	minimum concentration in first pool of chemical 

	P2




	concentration in second pool of chemical 

	P2_0




	minimum concentration in second pool of chemical 

	Pi_Bcrb[20]



	Inorganic P extracted with bicarbonate 

	Pi_HCl[20]



	Inorganic P extracted with HCL

	Pi_NaOH[20]



	Inorganic P extracted with NaOH

	Pi_Resn[20]



	Inorganic P extracted with resin

	Pi_sonc[20]



	Inorganic P extracted with sonication

	plants



	logical switch to tell whether plants exist or not

	pltpop



	plant population

	positive



	choice of user regarding soil test 

	Po_Bcrb[20]



	Organic P extracted with bicarbonate

	Po_NaOH[20]



	Organic P extracted with NaOH

	Po_sonc[20]



	Organic P extracted with sonication

	prof




	weight equal to dlayr / incorporation depth

	Resdual[20]



	P residual

	rlv[20]




	root length volume (cm cm-3)

	rstage




	reproductive stage number

	rtwt




	root dry matter (kg ha-1)

	rwu[20]




	root water uptake (cm)

	sdwt 

	seed dry matter (kg ha-1)

	shellwt 

	shell dry matter (kg ha-1)

	stmwt 

	stem dry matter (kg ha-1)

	stress 

	equivalent to nstress 

	sum




	temporary variable to add up mass

	sum_prof



	sum of prof variable

	sum_weights_1


	sum of weights 

	sum_weights_2


	sum of weights

	tamt_app_kg 

	equivalent to amtnit (kg ha-1), total amt of application 

	tchem 

	total chemical in soil (kg ha-1) 

	tchem_y 

	total chemical in soil yesterday (kg ha-1) 

	temp_layr



	temporary layer

	Tf



	temperature correction coefficient, 0-1

	topwt



	top dry matter (kg ha-1)

	Total[20]



	Total P 

	totwt


	total dry matter (kg ha-1)

	tot_ch_fert


	total chemical in fertilizer (kg ha-1)

	tot_ch_in_act


	total inorganic active (kg ha-1)

	tot_ch_in_st


	total inorganic stable (kg ha-1)

	tot_ch_labile


	total labile (kg ha-1)

	tot_ch_org_act


	total organic active (kg ha-1)

	tot_ch_org_st


	total organic stable (kg ha-1)

	tot_ch_res_rap


	total residue rapidly cycling (kg ha-1)

	tot_ch_res_slo


	total residue slowly cycling (kg ha-1)

	trtno



	treatment number

	Truog[20]



	Truog P (mg kg-1)

	type_chem 

	type of chemical, equivalent to ftypen 

	upcase 

	function that returns upper case 

	upt_check



	uptake checking variable

	upt_corr



	uptake correction factor

	vstage



	vegetative stage number

	weight_1[20]



	min. of water and root density factor for soil supply

	weight_2[20]



	weight to distribute dying roots by depth

	Wf



	water factor to reduce water supply

	wtlf 



	leaf dry matter (kg ha-1)

	yrdoy 



	day of the year in DSSAT format

	yrsim



	first day of simulation in DSSAT format

	zlyr[20]




	depth to bottom of layer (cm)


 

