Depariment of Forestry and Conservation
College of Natural Resources

University of California

Rerkeley, California 94720

Lee C. Wensel
Assoctate Professor

Ras

[}

arch Nete Ho. 20 Sepht |1

CRYPTIS/CRYPT2 USER'S GUIDE

Ceoparativae Redwccd Yield Proiject Timber
Mutput Simulater

Versicr 4.0

by

Bruce Yrumlard ard Lze C. Herszl

ABSTRACT

Tmis ressarch rete provides irstructicrns for usirg the CRYP
TI3 eccmpuker preogram as it is currartly implemerted cr the
Uriversity of Talifernia's PDP-11/70 computer system. This
writeup updates Resaarech Neote Moo 15 (3ept, 1981 ard
describes ssveral rew erharcemernts that have beer ircer-
porated  ir ths computer prcgram. T additicr, irstructiors
for using the cemparion pregram, CRYPT2, have beern  irncluded
for situaticrs requiricg multiple plot precessing capabili-
ties.

CO-OP REDWOOD YIELD RESEARCH PROJECT

]

Bruce Krumland
Assistant Specialist

1932



Forewerd

The CRYPTOS ard CRYPT2 computer pregrams were writter. by Bruce
Krumlard ard Lee C. Wersel (C) Wersel, 1982) ¢f the Uriversity of Cali-
ferria., The Regerts of the Uriversity of Califerria make rc represerta-
tior or warrarties with respect to the corterts therecf ard specifically
disclaim any implied wasrrarties of merchantability or fitress for arny
particular purpose. Further, the Regerts of the University of Califeor-
ria reserve the right tec revise this scftware ard/or documertaticrn ard
to make charges from time to time ir the ccorntert therecf withcut cbliga-
ticrn ¢f the Regernts of the 'Yniversity ¢f Califerria te netify ary psrscn
cf such revisicr. or charge.
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T. INTRODUCTIN

CRYPTOS is ore ¢f the major erd results ¢f the Redweced Yi=ld
Research Ceooperative. It is ar irteractive computer program writter ir
stardard Fertrar IV arnd car be compiled with 3 stardard FORTRAN TV cr 2
FORTRAN IV plus compiler. 1is desigred %o simulsate growth arnd harvests
¢f sirgle-scre repressntaticrs ¢f forest stards fourd ir the rorth coa-
stal regior of Califecrria. The CZRYPTOS model relies cr a species-
specific tree list (i.e., a3 medified stard tabla) to describe the iri-
tial <c¢haracteristics of the stand feor which 2 growth ard yield prcoijec-
ticr is desired. Estimates of future stard growth are made as the sum
of irdividual tree growth ard mortality projecticrs.

The ZRYPT? computer precgram is a mcdified arnd shortered versicr cof
CRYPTIS desigred t¢ perform limited ferest growth, yield, ard irnvertery
proeessirng tasks for data files of multiple tree lists.

The architecture ard develcpmert of the grewth medels that cemprise
the Versicr. 4.0 ZRYPTIS pregram is desceribed ir mere detail by Krumlard
(1382) fer the mere interested reager,

Theoretically, the ZRYPTOS program car be zpplied to stards of ary
ceastal  species and size/age compesitiorn. Similarly, the stards may be
"real" (i.e. the iritial tree list is based or ar actuazl c¢r-the-grcurd
stard) or imagirary. It is reccgrized that the thecretical preijectior
capabilities c¢f the CRYPTOS pregram may be semewhat harcic arnd  scme
ferecastirg situaticrs may be without empirical supportirg data. Poter-
tizl users shculd familiarize themszlves with s2cticr 11 te  gzir  scme
parspective ¢f reascrable linits of appliazsbility.

Thz pregram is crgarized irtc three distircet parts for the stardard
rur. cpticr. ¢f projecting future stard yields asrd harvests:

(1) Readirg ir the iritial stard descripticr

{(2) Specifyiry iritializaticr preesdures (cpticral alterirg of pregram
default values)

(3) Prcjectirg growth ard harvests

The pregram resperds Lo a series of two letter commards fer  each
cf the cperazticrs desired. These cemmards are listed below.

NOTE: After typirg ir commards or ary subsequert infeormatior requested

by the computer, the "returr" key must be pressed tc sigrify the erd ¢f
irnfeormaticr.

II. RANGE IN APPLICABILITY

The grcwth medels imbedded ir  the CRYPTOS opreogram have beer
develcoped from the receords of ar  extersive ccllecticr ¢f permarert
growth plets leecated ir Del Neorte, Humbeldt, ard Merdceirc ccurtiss. The
majority cof greowth plets were located ir the ccastal zere that is sub-
jeet te fog influerce and is commernly referrad to as the rertherr red-
weod regiorn. By basal area, the averagze compesitieor of sample plets was



approximately 69% yourg-growth redwccd, 25% cther yourg-growth corifers
{mcstly Bouglas fir), ard the remairder beirng comprised cof residual cid
grewth ard hardwecds. The mair  specias  greoups  (yourg-growth  redwecd,
Scuglas fir, ard tarcak) rarged ir. ecompesiticr frem N-109% zlthcugh sir-
gle species compesiticers greater thar 70% were mestly restiricted te red-
woed. Very few stards compcesed of trees urder 15 years of breast high
age or cver 90 yvears ¢f age were sampled. Ir terms cof stceking, cver
851 ¢f the sample plets had betweer S0 ard U450 trees per acre. Abcut
70% of the sample plets were from apparently ever-aged stards with the
ramairder beirng from twe-storied or multi-aged corditicns.  Abcut 25% of
the growtn plcets had beer partially harvested pricr to growth samplirg.

Feor stard ceorditicrs comparable tco the sample dats, extersivs
testirg <f the CRYPTOS mecdel has irdiecated a reascrable compliarce
betweer simulzated yields ard empirical growth plct develcpmert.
Detailed tests are described by Krumlard (1982). The reliability of the
CRYPTIS medsl beyerd these sample rarges is currertly urnkrnown ard users
whe  are cortemplating usirg the medel ir such situatiens are cauticred
tc do seme additicral checkirg.

TIT. HIGHLIZYTS OF VERSION 4.0

Ir additicr tc the features ircluded ir CRYPTOS vearsior 3.0 (see
Reszarch Notae No. 18), ssveral erharcemerts have beer added by the pcopu-
lar request of several users o¢f earlier versicrs of the mcdel. These
ircluie

- The pregram will reow 4isplay 2 leg irvertery of the cuarrert  stard
or the trees that were remcved ir a harvest {the 's1' =ard "hi'
ccemmar.is), The irvertery ireludes rumbers of 15 foot legs by 2 irch
d.i.b. «e¢lasses aleorg with cubiec ard bcard foot velumes for reduccod
ard cther ccrifers, The feature relies c¢r the taper eqguaticrs
described ir Research Nete Ne. 9.

- Ar cpticr has beer ircluded (see the 'ur' commard ir the iritiali-
zaticr. secticor) to prirt 21l of the mair summary statistics irn
metric urits,

- Arcther harvestirg cophbicor hss beer sdded that attempis tc mimic 3
classicsl lcw cor high thirrirg by basal area certrel.

- Ir. additicr. te the summary stcoek table ard past growth displays
{the ‘'st' ard 'e¢g' commands), the program will rew prirt the same
statistics by diameter classes{ ses the 'de' commard).

- The program will zlsc prirt a diamter class table ¢f trees that
were vremcved ir  a harvest coperation (see the 'he' commard ir the
cutting routire.)

- A comparicr program has alsc beer developed to previde limited pre-
cessirg of several CRYPTNS tree list files such as might result
from a stard irverntery. The pregram (ZRYPT2) will 1) preoducse ccr-
varticral irvertery summary statisties, 2) update 3ll cof the plct
tree list files for a specified rumber of years, ard 3) ccrndernse 3
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data file of several plet tree lists to preduce ar "averaga" tree
list for subsequert use with CRYPTOS.

1Y, TNPUT DATA FILES

After CRYPTOS has beer irvecked, the first thirg the oreogram will
request is ar irput fileset rumber. The irput fileset rumber may be ary
rumber from 1 to 3 or frem 11 to 15, Tt may rot be 4 thrcugh 10,
(Fileset 5 is the stardard input {keybecard}, fileset 6 is the cutput
{screer.}, filesets 8-10 are used irterrally by the prcaram, filesets 4
ard 7 are used by cperatirg system). With the flp compiler cf the UNIX
cperatirg system of the U.C. Cecmputer Certer where tha program is
currently implemerted (PDP-11/70 cecmputzr), this will imply that ycur
irput data file resides cr a file called forxxx.dat where 'xxx' 1is th=z
irput fileset rumber {For example if the irput fileset rumber is 2, this
would irdicate that the irput data is or a fTile called fecrdD2.dat).

Your dataz file is presumed to have the fellewing structure:

Reccrd( 1) Stard idertifier ard tree recerd court (rrec) ir  format
1IA2, 110, The stard idertifizr is ccmpessei of up Lo 20
alpharumeric¢ characters ard the rightmest digit cof the
tres record ccurt is ir cclumr 30,

Record(2) 50 year base age site irdices for (in this crder) red-
weed, Douglas-fir, tarcak, ard 2alder ir format HUF5.7.
Either the redwoed ard/cr the Douglas-fir site irdex must
be specifised., Other site irndex vslues may be ertared as
zercs, ir which osse they will be esfimated irt=arrally.

Reccrd(3) Breast high ages feor redweed, Douglas-fir, tarcak, ard

alder ir_ format 4F5, 7. Zercs may be erfered if the
actuzl values are urkriowr. ¢r the species comperert 1is

absert. (Age 1is a descriptive feature crly 3rd is nct
needed for the model te fureticr.)

Record(d-erd) The 'rrec' tree reccrds specified cor vrecord 1t follew.
Each tree recerd has the folleowirg 5 items ir format
BF3.73:

1} Species ccde (ses helow)

2) DBH ir irchss

3) Tetal height irn feet

4) Live e¢rowrn ratic (decimal fracticn)

5) Per acre weight (i.e. fthe rumber ¢f trees per acre
reprasernted by this tree reccrd)

Species Codes - The fellewing species codes are all that
are permissable:




- your,g growth redweoed

- " " Douglas-fir

- " " cther ccrifers
- targak

atder

- ¢ther hardwoods

- residual redwcod

- ¢ther residual trees

QO =3 Dl AT ) T
|

The irput file is rewound before ary read coperaticrs iF
the input fileset rumber is irout prefixed with a mirus
sigr.

NOTE: - Versicrn 4.0 of CRYPTOS has a maximum irnterral storage capacity
for 300 tree recoerds. If 'rrec' is greater thar this amcurt, ths program
Wwill abert.

Ar, example of ar input data file is shown ir Apperdix [I.

As part of the iritizlization procsdures, the pregram attempts to
quadruple each tree record, reapporticrn th2 per zcre weights, zand assigr
percert growth deviaticons to each tree record. Detzails are decumerted by
Krumlard (1982). The net effect of the storage limitatiern is that if
there are mere thar sbecut 75 iritial tree reccords, the quadruplirg pre-
cess will rot ba completed ir a3 reascerable marrer. Expericerce has irdi-
cated that abcut 15 tree reacords per species is usually sstisfactory.

V. INITTALIZATION COMMANDS AND PROGRAM DEFAULTS

Or.ce you have told the program where the data is (i.e. ertered arn
irput fileset rumber), ycu will be giver 3 ore time crnly opporturity te
alter sgme program parametars. TIf you choose to do this, you will erfter
ar. iritializaticor routine ard be given a prompt which is:

iritgeo:

At this peirt, you may erter any of the following commards:

pc Prirt the list of permissable iritializaticr commards ard what they
do ir case you do rnot have this writeup with you.

cm This will print and allow chsanges ir the currert mirnimum DBH used
ir computirg summary statistics for cubiec feoeot volumes, basal area,
ard average (quadratic mear) DBH. Default is 7.0 irches.

ct This will print and allew changes in the merchartable tep limit fer
cubic foot velume estimaticn. may be 5, 5, 7, or 8 irches. Default
is 5 irches.

NOTE: TIn =stimatirg cubic volumes, if the merchartable tep is  less
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thar cubiz fect micimum DBH, trees will have zere velume assigred
£¢ them.

Same as the 'em' commard, corly it applises t¢ mirimum beard foct
Seribrer velumes orly. Dafault is 8.0 irches DSH,

Same as the 'eot' commard, crly it applies to beoard foot merchart-
able tops. Default is 5 inches.

NOTE: If the beard feot merchartsble top is greater thar a2 tree's
DBH, 0 wolume will be assigred to it.

This will allow you tc ccmbine species irte several pessible groups

for summary reporting, The following code irdicators are permiss-
able;

4] Repert by teotals (all species combired).
1 {This is the default)., HNo combirirg cccurs. Repeorts will be
for all the species godes that were irdisasted as bzirg per-

missable irn the irnput sectiorn.

2 Make twe groups:

(1) Whitewoeds - composed of all corifer species
(2) Hardwocds - composed of 311 hardwocd species

3 Make three groups:

(1} Redweeds - yourg grewth arnd residusl redweoods
(2) Yitewceds - all cther ccrifers
(3) Hardwcods - 211 hardwecds

4 Make feour groups:

(1) Redwecods - yourg growth redwccds

(2) Whitewocds - all cther yourg grewth corifers
(3) Hardwcods - all hardwcods

{4) Resigduals - all residuals

In ary evert, totals are always repcrted.

Set prirt flag for non-existert species groups:

9 - Print a lire of 9's if the specizs is not presert.
I - Do not prirt if the species is nct oresert (default).

Set yield table flag. Unbekrcwrst to you, there is a grome ir this
program who Keeps track of everything that happers (i.e. it makes a
yield table and harvest repert). This flag refers to the w3y ycu
wart this irnformatior. accumulated:
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0 - by totals orly
1 - by the same criteria =as specified with the 'f1*' ard ‘'sp’
optiors (default),

Mcdify calibraticr optiorns. Calibraticr procedures ars still exper-
imertal ard a methodolegiczal irterral adjustimert based cr past tree
groewth is currently uravailable ir the preogram. However, a opreovi-
sicral ad hoe precedure  car be used to effect basal area growth
changes.

8.) you will ipitially be asked for a species adjustmert ccde whiah
have the fellewing defiritiors.

1 apply adjustments to 311 species
2 ad justmerts for each yocung-growth species will be erter=d

separately. (rnc adjustmernts are made for ¢ld-growth)

A larger integer ir the rancge (3-9) will returr ycu %o the
iritializaticr shell

B.) Ycu will rext bz asksed tc erter the adjustmert mode which 1is
either =

1 for straight percertage adjustmert or
2 for adjustmerts based or tree DBY

Ad justmerts are 311 relative t¢ the meodel reorm, here2 the
default adjustmert is 100%.

C.) If the 24 justmert mede is ™1", you will be asked to erter a
percert of permal growth for all spszcies cor for each species grcoup
irdividually, deperdirg or the species ailjustmert code., Feor exam-
ple, if yecu warted ¢tc ircerease the iritisl basal areas growth by
12%, you would erter 1,12, (A blark or a zerc growth adjustment is
interpreted te mear 100% - or rormal growth.)

If the growth adjustmert mode is "2", you will be asked to erter a
lewer DBH  (dl), ar upper DBY (du), 2 percert adijustmert for dl
(pl), ard a percert adjustmert for du {pu). Percert growth 2adjust-
merts are typed irn as decimal fracticers. Trees less thar dl zre
assigred an adjustment cof pl, ard trees larger thar du are
assigned pu. Straight line irterpclatiorn is used for trees with
DBH's betweer dl and du. Depressirg the returc key withcut ernter-
ing any icformaticon effectively defaults the adjustmert to 107%.

Sat the summary statistic urit flag. The default for this copticor
i% tc use Eneglish urit cenverntiors (e.g., feet, inches, acres). The
alterrative is to use metric urnits (i.e. meters, hectares, etc.)
Reporting converticons for beth of these cptions are described ir
Section X, NOTE:. this is ar output opticn orly and has no effect



or  ary irputied quantities. The urits are charged for ¢rly the
fellowing commards: st,yd.eg,ch,ih.

igq Tnis commard will allow you to irhibit the record quadruplirg pre-
cess if fer seme reascr you dor’'t wart it to ¢ecur. The default is
to quadruple the records. Yecu had better krow what you are deirg
before you use this commard,

ex exit to the regular part of the preogram.
NOTE: If ycu happer tco mispell 2 commard, the program will resperd

with something eqgually urintelligablzs ard mercifully allew you to
try agair.

VI. MAIN PROGRAM COMMANDS

Jr.ce your dats file has beer read ir and iritializatior prceocedurss
are completed, ycu car now grcw, harvest, ard tailer the kirds of irnfor-
maticn resulting from these procedures t¢o your own specificaticns. The
pcssibilities are fairly obvicus from the commard descripticrs. Ir the
mairn program, the prompt is simply:

go:

pe Print 1ist ¢f possible cemmards.

pi Prirt iritial stard deseripticr (stard iderntifier, site irdicies,
ard iritial ages if they were supplisd by species).

pm Prirt cubic ard bosrd foot mirimums ard merchartable tops.

dp Display the currert status cf veour tree recerd file. Yeou will be
asked for =3 record skip (ISKIP) whieh will cause the oregram te
erly prirnt every I3KIP tree reccrd.

st Prirt the currernt stard irvertory (stocck table irdieatirg 3average
DBH, stems/acre, basal area, cubic arnd bcard feot velumes by the
species groups set by the 'sp' commard.)

cg Prirt most currert five years greouwth.

ar Srow the stard (see section VIID,

ct  Ernter the harvestirg {cut) reutire (ses secticr VIIL)Y,

dt Print graphs cf the currert diameter distributior. Immediately
after this command vyecu will be asked for the species code arni =
group indicater (2 digits ir format 2T1):
{(a) 1If the grcup irdicator is ' or blark , the species ceode is

presumed to refer to the species listed as permissable ir the
input data file.
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(b)Y If the grcup irdicater is '1' {(cr arythirg else), the species
cede irdicates the cordensed grcups set by the 'sp' commard.

(c) A species ccde of N will result ir a graph of all species com-
bired irregardless cof the grcup irdicater.

This command behaves like the 'dt' commard but irnstead of graphirg
the diameter distributior, it will display the average height ard
crovwr, size by diameter class preoducirg a stard prefile. Try it,
yoeu'll like it

Print the simulated elapsed time since you irstalled your stard.

Interrally save the currert state of the starnd (useful if ycuv might
warnt to try several possible harvests ard don't wart £¢ have to
start all cover). Orly ore stard state can be in saved status at
ary time.

Interrslly restore 2 stand previcusly saved, 1If this commard is
executed, vyou have the opporturity to save the harvest ard yield
report for the stard up to the current elapsed time befeore the
stard is restered te a previcus state,

Print the currert yield table ard harvest repert for the stard up
t¢c its presert state.

Charge the cuftput fileset rumber. Iritially, the cutput fileset ir
thz  screzr. (i.s. charrel re. %Y. If you wart toc store ary irferma-
ticr. cr some cther fileset for 1ater ftrarsfer Lo hardecoy for
future reference, you car tempcrarily accomplish this with the 'ef!
commard .

NOTE: Fileset rumbers 8 thrcugh 10 are used by the pregram, Very
strarge thirgs will happer ii yeu attempf te use them.

Start all over with a rew stard. 4s with the 'rt' commard, vyou
have the opoorturity to save the harvest and yield repert for the
currert stanrd befcre this is dore.

Omit (remove) ary stard ir irterral saved status and trurcate the
yield table sc that the currert stard state is the first entry irn
the yield table, This ccmmard is useful if, for example, ycu are
ne lerger interested ir the first 20-30 years of simulatior ard get
tired of printing out the entire yield table everytime you wart to
ebserve the results of a harvest,

Prirt the species grcup ccde irdicater ard species grcups.

Exterrally save the current stand status. You will be asked for =a
fileset number, ard the pertinert stard ard tree irformaticr will
be writter ir stardard CRYPTOS formats. You car  subseguently use
the 'rs' command t¢ restore this stand. Starnds 'saved’' by this
command are flagged by placing '100' in ceclumns (77-72) cof the
first input receord. This flag irdicstes te the program that the
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absolute height ard basal area growth adjustmerts (user calibraticr
facters x  the preogram pseudeo-stechastic assigrmernts) are alsc
preserved ir the imput file. If ycu restore such a stard, you will
be giver ar opporturity to preserve these factors. This opticer is
recommer.ded because exterrally saved tree files have feour times the
rumber of tree records as the origiral file., If this cpticr is
bypassed, they will once agair be guadrupled.

Add some irngrowth trees (see secticrn TX).

Prirt the stard leg invertcry of the currert stard by twe irnch
diameter classes. The report is by 16 foct logs for cubic volumes
ard 16.3 foot legs by beoard foot volumes. The velumes reporfed by
this ccmmard have all beer adjusted to be compatible with the stand
totals.

Print a dizmeter class table shewirg currents stosks ard  most
recert five year growth. You will ther be prompted for four items:

species group cocde (N or blark for =all species)

mirn this is5 the lcwer dbh limit to irclude ir the table. The
first diameter class prirted is O-mir. mir is defaulted tec
9 if ycu leave this field blark.

max this is the upper dbh limit to include ir the table. The
last possible table antry will have all trees greater thar
"max™ irches DBH. max is defaulted to 50 irches dbh if the
fizld is left blark,

irc this is the <¢lass irtarval. It is defaulted to 2 irches if
the ertry 1s left blark.

As matters of irterest, 'max' will somstimes be adijusted from the
user supplied irput to a) make "max' an ever multiple cf 'ire' ard
b} te irsure that there are rot more thar 25 classes. The growth
entries ir  the diamster class table are ncet prirted if 3) the
elapsed time is zere, b) the stard was harvestesd ir the last five
years, or ¢) the request is made in the first cycle after a restore
cperation.

After the table is printed, you will be given a prempt that says
'mere?'. If you press return here, you will returr to the 'go!
prompt., If you ernter 2 '1', the table will be reprirted showirg
averages rather than totals by DBH classes. 1If g '2 ' is erntered,
the table will be corverted to a percertage table where the ertries
are a percert of the species group tetals., If a '3' is entered,
the percertages ars expressed as a percert of the stard totals,
Anything else will returr you to the 'go' prompt. Some mere infor-
matior. or. the diameter class table growth figures is detailed ir
section XTI,



ax Exit the program. The preogram will £ell you or which file (9 cor
10) the latest harvest ard vield repoert resides,

VII. GROWING TREES - the ’'gr' commard

After a 'gr' command, the computer will ask for 3 items:

(1) Number of cycles: this is the rumber of 5 year pericds feor which
growth is to be simulated.

(2) Tree detail code:

0 - igrored and ne tree growth detail displayed.

1 te 9 - furctiors as a skip ineremert ir prirtirg cut irdivi-
dual tree growth detzail (this is primarily the remsirs of
debugging statemerts).

(3) Summary code:

0 - igroered

I - 2 summary of 5 year growth by the species groups specified
by the 'sp' commard opticr is prirted zvery cycle.

2 - summary for tetals orly.

NOTE: If the rumber of 5 year cycles is ertered prefixed by a mirus
sigr (e.g. -2), this will furctior to turr cff the mertality esti-
mates f¢r the giver rumber of growth cyeles. Merce if, fer axam-
ple, ycu fee2l that after a simulated harvest, all mertality feor the
rext 13 years is caphured, ard after that, mertality should proce=zd
"as usual", ther vyou iritially esxecute the ’'gr' commard with the
rumber of cycles equal to "-2", ard after that, whatever opcsitive
rumber ¢f cycles you wart,

VIIT. HARVESTING TREES - the 'ct' commard

If the 'et' command is executed, the program will 2rnter 3 harvest-
irg rcutire., The routire will initially request a label that will b=
prirted ir the harvest ard yield report (sse example ir Apperdix XIIT.)
The purpese of the label 1s for the usar to documernt the type of harvest
operatiorn that s/he specified. The prompt ir this routire is:

cutge:

The followirg commards can be executed:
pe  Prirt list of possible harvestirz rcutine commards ard furctierns.

dt Prirt frequercy diasgrams (same 3s in mair preogram).
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ri

Graph heights ard crowns (same as ir mair program)
Prirt the currert stand summary (same as ir mair pregram).

Harvest (remcve) some trees with cpticr 1. The pregram will ther
ask veu for a harvest prescriptior. You will be asked te irput
rumerical values of the follewirg variables irn 3 specified fermat:

{(a) lcwer DBH (d41)

{(b) upper DBH {4u)

(e} percert cof lower DBH trees (pl)
(4) percert of upper DBH trees (pu)
(e) species flag

{f) species list

The species flag car have the feollewing values ard furctiors:

0 - (or blark), Tr this case, harvests will be made irrespectivs
of speacies. Neo spscies list is required.

1 - Species defiritiors will apply tc the species irput list.

2 -~ Species defiriticrs will apply to the spacies greoup defiriticons
s2t by the 'sp' commard.

If the species flag is 1 er 2, it must be follewsd by a 1list cof
species codes or speciss group codes that are te be harvested,

The program then soris through the tree reccrds and  igrcres trees
if they are ret the sppreopriate species, If they gu3lify, the raxt
saquerce of sverts feollow:

(a) if the tree diamefer '4' is betwser 'Ju' ard 'dl', its per acre
weight is reduced by the factor 'x' where:
x = pl - {{(d-d1)/(du - d1)1(pl - pu)

Herce, if 4 = 12.0, du = 18.0, 41 = 5.9, pu = 0.2, ard pl =
0.8, ther:

x = 0.8 - {{12 - 6)¥/(18 ~ 6)1(2.8 - D.2) = 0.5

ard .5 times the tree record’s cortributicrs t¢ velume, basal
areza, ete. would be cumulated as harvests.

{b) if 'dA' is less than 'dl", ard 'dl’ was entered prefixed by 2
mirus sigr, all of it would be remcved. The same thirg happers
if *d' is greater thar "dut! ard 'du' is prefixed with a mirus
sign.

(c) otherwise, the tree record is not altered.

NOTE: Several 'r1' commands can be executed successively sc there
is ceonsiderable flexibility in coding harvests.



r2 Harvest (remcve) scme tress with opticr 2. You will bs  asked tc
erter the fellowirg irfermation.

3) basal area (ft>/acrs) to remeve.
b} species flag
c) speciss list

The functiorn of the species flag and 1list is the same as with the
‘r1' commard. This Tharvesting opticn is irternded t¢ mimic a leow
thirring and attempts to¢ remcve the smaller, poorer growirg trees.
If the baszal areaz to remove is prefixed by a mirus sigr, the har-

vest is ccrecertrated ir the larger, faster growing trees. This
form of 2 harvest may have a3 rather dysgeric effect ¢r the residusl
stard.

ch Prirt cumulative harvests sirce you ertered the harvestirg rcutire.

ih The first time this is executad, it behaves as a 'e¢h' ccmmard. The
rext time it is executed, it prints the irtermediate harvests thst
have gccured since the last time the 'ih' commard was executed.

hl Same as the 'sl' commarnd crly the report is for leogs that were har-
vested,

he Same as the ‘dc¢' commard ¢rly the diameter ¢lass table is for har-
vested trees.

ex Allcows ycu to exit ard returr fte the mair pregram.

VIT. TINGRIWTH

CRYPTOS makes re speeial oreovisiorns fer irgrowth. The prasumpticr
is that the 1iritisl tree irput list certains represertaticrs of all
stems ir the stard dowr to abcut 15 feet tall ard 2 irches DBH. Stards
Wwith substartizl compereris smaller thar this may rot work well ir this
mcdel.

If ycu wish te add more trees to your stard at some poirnt i the
simulaticr. to represert, for irstance, sapling repreduction 10 to 15
years after 2 heavy harvest, this is accomplished by the 'ig' cemmand.

You will rext be asked whether or not you want to ernter the
ingrewth trees from the keyhoard {(mede = 1), or from a filesst (mcde =
2.

Keyboard Irgrowth Irnput

You will iritially be asksd the number of irgrowth Lree receords yeou
wish to add te your stand file ir format I2.

For each tree recerd you will be asked to enter 6 items with the
conver.tions for the first 5 items {species, DBH, t¢tal height, crown
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ratic, per acre weight} beirg the same 25 the ‘“regular" ftresz racerld
irput list. The sixth item i1s the calibraticor faztor (percert ¢f rormal
growth). T this value is zerc {(cr blank), normal growth is  assumed,
Otherwise, it Dbehaves 1like the 2djustmert facter desceribed urder tha
¢alibraticn optiors.

Fileset Irgrowth Irnput

You will irnitially be asked the fileset number (betweer 1-3 2ard
11-15) or: which vyeour infermation resides, The file is rewcund if the
fileszt number is prefixed by a mirus sign. The first lire on this file
has the number ¢f ingrowth tree reccords (IGREC) ir format 15 {ycu may
use the rest cof the lire as ar exterral label). This is feollowed by ar
irngrowth tree record list with the same cernverticns as the regular list
except that there are § fields ir format FR.3 instead of 5. The last
field is for the tree basal area growth calibraticr facter. If it is
zere {or blark), normal growth is assumed. Otherwise it will be what is
ir. the field.

X, QUTPUT DEFINITINNS

Ir irterpreting the output of CRYPTOS(I), eapticrs are somewhat
terse for the saks ¢f presertirg cecrcise summaries. Ir the fellewirgz
list of captions, defiriticrs appearirg ir oparerthesis are the urit
cenvertions oprirted if the metric (see the 'un' commard in secticn V.)
flag has beer. set.:
eL Elapsed time ir years sirce the start of the preoijescticr.
dbar Average stard quadratic mear DBH ir irches {(certimetears).

basar Basal ar2a per acre (hectare) in squars fest {(square meters).

cfvol Cubic foot (meter) volume per acre (hectare) ir thousards (hur-
dreds),

bdvcl Scribrner board foct velume per acre (hectare) ir thousards.
tpa Trees (stems) psr ascre (hectare).

bagre Five y=ar basal area growth per acre (hectare) 1in square feet
(square meters).

cvgro Five yzar cubic foot (meter) vclume growth per acre (hectare) ir
thousards (hurndreds).

bdgre Five vyear " board feot velume growth per acre ({hectare) ir
thousands.

The following items apply to individual trees if lists are requested.
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dbh

ht
er
exp
dgre
hgre
heal

dcal

XI.

3)

4)

5)

6)

7)

species code

species group

tree diameter at breast height ir inches

tetal height irn feet

crowr, ratio expressed as z decimal fraction

tree weight (expansior factor) orr 2 per acre basis
current five year DBH growth ir. inches

currert five year total height growth ir feet
gbsclute fractiern of normal height growth

absclute fracticr of rnormal basal area growth

MISTELLANEDUS NITES

All grcwth estimates are net figures (gress growth minus mortality)
and ircluide trees that are part of the interral tree list that grow
irte the size classes specified by the 'em' ard 'bm' progran
opticors.

Lumpiress is pericdic growth trerds is due o the ceorventiors
listed ir '1' abeove ard the discrete rature ¢f the grewth projec-
tior (grewth is based on a firite number of trees).

Harvest statisties are computed as the difference betwzer Dbefore
ard aftsr cut stard summaries. Herce, a regative harvest 'dbar' is
irdicative of a cut-irduced ircrease ir average stard D3H.

Your.g growth velume equatiors are applied te old growth trees,
Tarcak velume equaticrs are used for the "cther hardwecd” grcup.

Species codes are initially truncated te be 'real number!' represern-
taticrs of integers ir the rarge of 1-8. Tree receords with species
codes cutside this rarge are deleted from the tree list orn irnput.

All tree vclume ari taper estimaftes are based on models, scalirng
corvertions, and merchartability standards described in research
rote rc. 9.

If a non-zerc positive irteger is typed immediately after vou irput
the input fileset number (i.e., you type a number in field 4 of the
first keybcard input lirne), the program will default all program
options, suppress all introductory remarks, and immediately
transfer you to the main program {(the 'go' prompt).
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8) The diameter class table growth figures are not prirted if the
elapsed simulatior time 1is zerc vears ¢r if the stard was just
restoered ¢r harvested and not subsequerntly grcwn for st least core
five vyear cyecle. The computasd grewih figures are the gress growth
that occured over the last five years. If 'mere' cptiorns 2 or 3 are
selected, the table entries are divided by the apprepriate ret
stard growth estimate for the last five years, Corsequartly, the
proportions are slightly inflated and add up teo slightly more thar
1.00. You carn fird ocut what the estimated merislity for the last
five years was by prirting a diameter class table with mirn = 0, max
= 209, and ire = 180. This will prirt a table with "ore" class ard
the growth figures will be total gross growth. The diffzrerce
betweer the gross growth figure ard the ret growth (cbtaired with
the ‘cg' commard) is the last five years mertality.

XII. THE COPANION PROGRAM CRYPT2

The CRYPT2 pregram has been developed te perform related computa~
tioral tasks that are useful in growth, yi=ld, ard irvertory zralysis.
The CRYPT? program is esserntially a smaller versior of CRYPTOS that has
beer medified ard adapted te perform i 2 limited batch capacity. The
program presumes that there are several stardard CRYPTOS tree list data
files stacked szquertially or the irput fileset. (For example, 311 cf
the plots ir a stard inventery might be used as irput). This data fils
structure will  hereafter be referred to as a CRYPT2 data fite. The
CRYPT2 pregram has three rur optiors that can be selected to accomplish
the followirg functicns; a) Invertery mede - produce average per acre
stard statistics by species, b) Updzste mode - update {(make growth pre-
jectic¢rs) a CRYPTZ data file s¢ it will lock liks a raw data file meas-
ured scmetime ir the future, ard ¢) Cordersirg mede - preduce ar Mavar-
age" tree list from a CRYPT2 data file that car be used directly by
CRYPTOS,

Perceptive readers will rete that combiraticrs of rurs with the
CRYPT2S ard CRYPT? precgrams carn be usad tc accomplish a stard growth
projesticr ir twe differert wzys. For exsmple, suppose a stard irnver-
tcry has beer made and 211 of the individual plot measuremerts have beern
coded irto a CRYPT2 data file. The cobjective is to, s3y, make a 20 year
growth projectior for the stard. One way this could be accompliished
weuld be to use CRYPT2 in the condersing mede to produce the Maverags®
stard tree list and ther uss this average tree list as input to CRYPTOS
ard maks a twerty year projecticr. The other way would be to use CRYPT2
ir  the update mode ard ther use the updataed CRYPT? file with the CRYPT2
invertory mcde. Which of these ways 1is best is still a matter of
debate. Theoretically, the 1latter methed 1is techrically correct
althcugh it requires much more computer time ard it is rot easily amer-
able t¢ the detziled type of stasnd analysis available with the CRYPTOS
program. It is anticipated that future research will produce results
that can be used to develop recommendaticrns concerning this choice irc
prcoecedures.,

After CRYPT2 has been invcked, the pregram will ask fer the irput
fileset pumber and a rurn opticr. Convertions regardirg inout fileset
rumbers are the same as thcse listed in sectiorn IV. with the exceotior




that fileset rumbers 14 ard 15 are ussd by th2 pregram Lo cutoub
results, (Irnput d4ata filesst rumbers are 1-3 ard 11-13). Alterrative
rur. cpticrs are  selected by typirg irn ar irteger ccde, The fcllowirg

cpticrs c3r. be selected:

J1

Optier Furctier ard Desorioticr

Irvertery orogram mede, Tr this mede, a CRYPT2 dats file 1is
presumed t¢ reside ¢r the irput fileset. The prcgram ther erters
ar. iritializatior sh2ll (the 'iritge' premot) thzt is the same  as
the CRYPTDS pregram. Yocu may select ary merch stardards c¢r rapeort-
irg opticers that 3re available with CRYPTOS. Upcr ar exit from the
iritializaticrn shell, the preearam will write a plot-by-plct summary
cr file 14 ard the average per aAcre stard summary ard  starjard
deviatiors will be writter or file 15, (Due to defiriticral prob-
lems, the stardasrd deviaticr ¢f the 3zverage diamster per plct iz
ret computed  ard is repcerted as  0.0) The irnvertery processirg
cpticer assumes that the data darives frem simole rardem samplirg.
If the rur opticr '9' 1is preceded by a3 mirus sigr, tha regular
CRYPTI3 iritializaticr defaults are retaired ard the iritializaticr
pr¢ecess will be bypassed.

Create ar. average par acre tree list. dith this cphticr, the dats
is assumed to be ¢f the same form as with cptier 2. The pregram
will ther ask vou for a DBH class irterval fer 23eh  spacies.  You
alsc have the simolifyirg cpticr ¢f d=favltirg the D34 class irter-
val feor all speciss ¢ twe irnhes.  Aftar this orczczdurs is eoem-
pletad, the ertire plch irvertery is averazed by spacies ard diams-
fer class tc c¢bitair a represertative stard tree  list. This tr==
list will be writtter c¢r. file 15 ir ths stardard CRYPTIS fils
structure so it car be subseguertly ussd 25 irput feor CRYPTIS. The
program  wWill  alse report the rumber of ftree recerds develepad by
specia2s so if there are te fow (mary) reccrds, th2 pregram  carn  be
rerur ard differarnt class irtervals selented,

Updste a stard irvertery. Again, this cpticr assumes the data is
ir  the same feorm as Wwith cpticr 9. Yeu will ther be askad fcr the
remiral rumber of years you want the stard upiated. Tt deas rot
have tc be 3r ever multiple of five years. (Fer exampls, 38.4
years is oXay). However, fracticral years must irdicate the porticr
¢f  the years growth to be applied rather thar the fracticr of =
calerdar year. The ertire irvertcry, plct-by-plet, will be sub-
jected te  the ZRYPTI3S growth processer ard ther be writiar cnic
file 15. The reccrd quadruplirg is irhibited durirg this rur
cpticr.. You may ther move this fils te, say, file 1 ard use any cof
the previcus c¢pticrs fer meore detailed aralyses. If the ecda 'G5
is prefixed by a mirus sigr, the romiral number of projectier yzars
that you supply the program will be overridder fer ary plot  that
has a rer-regative real rumber typsd ir columrs 45-50 ¢f the first
plot record. This rumber is substituted for the romiral numer cof
preijeecticr years.




Ary other nor-zerc digit that is giver as the rur opticr e3uses the
CRYPT2 program to abort.
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Apperdix 1

SAYPLE CRYPTDS IMPUT FILE

The fellewing irput file was created by the GEMR program by
specifyirg a stard with 150 redweed trees or a redweeod site of 119
ard aa breast high age of 20. Fifteer redwocd reccrds were ger-
erated, The Dcuglas fir comporert was spzeified to be 157 trees,
the Deouglas fir site was 125, the breast high a3ge was 16, ard 15
records Were gererated for this species.

test stard 30
110, 125, 3. 9qu,
20. 14, 18. 23.
1,000 2,449 18,023 0.509 12.35%% 1,099
1,000 3.595 23, 144 0.48%5 15,453 1.000
1,100 4.742 28,742 0,884 17.979 1.000
1.005 5.839 34.453 D.uG7 17,834 1,000
1,000 7.036 39.88% 0.517 15.63%3 1.900
1.000 3,183 4y,719 0,539 14,875 1.000
1.n00 9.329 48,777 3.558 12,497 1.009
1,000 10,4874 51,908 0.573 10,545 1.002
1.7900 11,823 SY.459 f.5%34 3.515 1.099
1.930 12,770 55.%93 7.583 5,705 1,909
1,200 13,817 57,4834 3.599 5. 1573 1.9%0
1.000 15,063 KR, 582 0. 603 3.8%% 1.009
1.000 15,210 53,251 0.636 2.R5% 1.000
1.000 17.3%7 59,718 3. AN3 2.07% 1,700
1,900 18,504 A0, 042 2.69%3 P.U78% 1. 007
2.000 1,833 24,050 0,744 3.5639 1,030
2.000 2.607 27.3688 0.719 12,683 1.000
2,000 3.331 30.715 0.598 15,291 1.009
2.000 4.055 33,893 3.682 15,553 1,000
2.0 4783 36,851 0.671 15,6841 1.0090
2,000 5.504 39,541 2.664 15.791 1,000
2.00% 6.228 41,905 0.659 14,274 1,000
2.000 6.952 43,942 0,657 12,364 1.000
2.000 7.676 U5.6K4 0.856 10.395 1,000
2.009 8,400 47,185 0.655 8.237 1.009
2.009 9.124 48,269 0.555 6.445 1,009
2,000 g.3848 49,220 0.655 4,355 1.000
2,000 10.572 49,908% 0.56%5 3.547 1,000
2.000 11,297 50.59% 0.A56 2.516 1. 000
2.007 12,021 51,076 0.58564 1.735 1.000



Appendix T1I
AN TLLUSTRATIVE EXAMPLE

This sectior cortairs a ar illustrative exsmple ¢of wusirg Lhe
proegram, The tree 1list wsed for input is listed ir Apperndix T.
Circled items were typed ir on the keyhcard. Free hard script

incireled by boxes 1is irterded to be a commertary or program
evarts.,



WELCOME

T2 CRYPTOS

{cepyright by Lee C. Wersel, 1932)

INITTALTZATION PROCEDURES

arter irput fileset rc, (i";‘

ir. this pregram, if the computer is waitirg for a3 ccmmard

it will give you a prompt that is

go: If you are ir the
iritge: If yeu are it the
cutgc: If you are ir the

mair progran
irttializasticr rcutire
cuttirg routire

4 list ¢f commards car be cbtaired by typirg pe.
but first, dc¢ you wart to charge ary c¢f the iritial

(default) certrel cptiors? (1 = yes, 2

4rd here we go (currernt cutput file is 6

gec:

STOCK TABLE

T re

{the szreer)

elapsed time - 0. years

specises dbar tpa b3sar efvel
reduds 8.72 150, h2 .2 0.7%
deugfr A, 18 159, 3.3 n.26
tetals 7.56 309, 93.4 1.04
s ()
Iritial Deseription
stard label = test stand

rdwi deougfir taroak alder
sites 110, 125, 73. au,
ages 20, 15. 18. 20.

go:

/

L

{

Yara s om )(mgz_\

YeFAvT OpTiins |

CURRERT Stk TH§L6§

A T

SCIEHDF/O’") /‘I




) ) o ) ) - : B B - - — ‘w-_\\‘_\_
arter no. cyeles, tree d=tail, ard summary ccd=,(1?2,2i 1} r : !
@ %EU»-& {cé’_ [SYRS
i
ge3s)
(f;ter speciss group ccde (D for all species)
2 T - T e o
ercer mir, max, ard ire (3L ?E”bT' 55(IQA’0 ff%iijif

stardirg diameter class table -- 2t = 5. yrs
apecies = f¢tals
stard lzhel = test stand

stocks growth
! trees | basar | ofvel ) bdwel ! basar | cofvel | bdwvel
2- U 2.9 | 9.59 | 02.09 i 2.00 1 g0.n09 V0,90 0.0 1
b- 5, 25,5 ! 3.82 1 0,00 ) 9.00 14 9.59 1 N.07 OIREaLs I
Ah- R} 37.4 0 10,19 0 5,15 3.90% 1! 2,15 ¢ 0,115 | 2,99 1
8-101 4.9 21,23 7 047 1.5 1} 415 1 0.5 1,04 1]
10-120 47,41 1 32,83 1 0,77 2,36 1} 5.79 | 0.25 | .11 0
2-140 317,010 29,88 1 0,73 ! 2.93 1| 5.55 1 0.2% .97 11
th-1gt 28,0 1 33,93 1 N85 3.52 4 AL L 0,25 ) .25 |,
15-181 22,0 1 35.9% © D.89 ) 3.8G 11 5,76 1 0,27 1.3% 1]
18-207 0.2 1 20,10 7 0.50 | 2.25% 1 3.37 0 9.3 0,73 |
20221 5.6 0 13,40 0 0033 1.54 ! 2.00 1 92.08 2,047 1
22-24] 2.5 | T.07T 0 0007 0,82 .95 0 N9 7.23% 11
24-25} 1.3 1 4.19 | 9.1 4 9.5% 1 .50 0 0093 1.15 |
ftable is tctals by BRY class
mcre? 0
T““#____—*_*"_*’*_*““—*ﬂ
(51 YRnT  L06 THBLE |
Stardirg log irvertory
stard - test stard
elapsed time = 15,
redwceds ; Whitewcods
4ib | legs evell  legs  bdvell  logs cvel)  legs  bdvel)
6 5 152.3 0.51) 129.6 1.031 16G.3 02.63; 141.3 1,12
31 51.3 92.37V HT.2 1,990 92.9 0,627 95,1 2.55)
o B2 0,480 43, 2,330 57.3 .53 51,5 2,931
12 7 26,4 0,42, 25,1 2,17 34,1 n Bgr 29,5 2,21
o 1307 2.390 0 12,9 1,574 3.3 .13 3,3 n,931
15 ) hor 0,13 4.2 0,867 1.0 n.n2! 1.0 0, 14!
18 1 1.3 2.04] 1.3 0.25) 0.0 0.0 0.0 0.0
totals 2.43 9.01 2.52 9.99
eqr./L3per 1,04 .99 0.98 0.90

e e e e T i o . . o A o o o o e o o o



Bl yau - s -

e

erter species code (0 for 31l species) ?, = 2D T
ard species group irdicater (blark is default) - ?il(ij) Kas (e

dﬂME%&.%yﬁ&uEM_

spenies = Rz2dwecds

dbh  trees | 15 30 us A0
J -2 2.0
2 -4 2. 11t
b -5 13, V111111114
6 - 8 29, (11T NIRRT
3 -190 23, 1111 RN i
i0-12 22 IR R AR RRE
2.1y R RS RRE R

P S U R RRERRERER AR
1H-18 T, P11 EITEIT R
13-20 T. 1 1YRIIA
20-22 5. 11T

2. 111
24-26 1. 11

¢ R
@D Dewe Avtage Hight

er.ter spec1ﬂs code { 0 for all species) \ ¢ )
ar.d species group irdicarncr (blark is default) - pl]<;/ AnD EOMA zihﬁ {(l
ot br‘;va{,ﬂj F

specizs = Deuglas-fir

feet abecve greurd

DBH Trees | 24 48 72 96 120 144 158 192 214 240
0= 2 9.0
2 - T, bzzzz2d>>

) 13, 12322223900 00%5

5 -8 120 1 =2zzzzzzzd0000000

8 -10 23, tazozzzzzzddORRON
1112 25, 1zzzzzz33500350000%)

12 =14 18, 122235223220 29050350%)
1-15 1, J22222222220300500555>
16-18 19, 123222222z 222055550550>
18-29 3. 12222222z 2000500050%0%
23-22 0. 1zzzz2z22zz222333050593550
tetal 128

EaTER  HAQvEST
= o

HARVEST ROUTINE - erter harvast label{up tc 4N chars)
test cut

cutgo@

Removr  TREES %%
Dod Ciase




er.te u, spzeies I.D. ard species lisw{cpt.) (4FfH.N,11,49i1)
.00 59, .3 .30

CUtgc’@ r——/’-‘-\__.\___..l
CAced. IMMEDATE

T14EDTATE HARVESTS

__________________ HARVE S5
elapsed time = 15, y=ars

species dbar tpa basar cfvel bdvel

redwis =-0.170 4z, 3.5 D.73 2.97

deugfr 0.n0 38. 27.7 0.76 3.00

tetals -0.00 8n. 63.2 1. 49 5.97

cutgo@

erter basasl sres te cut (ft*¥*2/acre), specizs I1.D. ard specizs list

. ; ___ﬂ,____d_____ﬁﬁ,ﬁ___ e
sg Format(fh.0,1i1,81 1)
@ 7?//& Faom fﬂ“",
T 5. Jeer
cutzc oh

base| AZEA

CRFILATIVE HARVESTS

2lapsed time = 5. years
sprciss dbar tpa basar cfvel  bdvel — N 1
_______________________________________________ Pﬁul)r TiTH HL |
reduds  =3.01 94. 59,1 114 4,37 HAkyests
deuvafr -2.25 3. an o 1. 18 b ou7
toetals -2. 51 175. 13,72 2,33 R.%4

- o~ !
cutgc EKII )’mﬁw&br Loyiinté |

(iiﬁer ¢, ¢ycles, tree detail, arnd summary ccde, (12,21 1) -
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YTELD SUMMARY: urits = erglish

stard label = test starAd

redwecd site 1190 irit. asge 20,

doug fir site 125, irit. age 16.
species 2t  dbar tpa basar cfvel bdvel bagre nvgre bdarc
redwds n. 8.72 150.0 62.2 .73 2.38% 0.0 0,07 0.00
deugfr N, 5,13 150.0 31.3 0.26 0.61 0.0 5.00 7,01
totals 0. 7.55 300.0 93.4 1,04 2.939 0.9 0.99 0.05
redwds 5. 10,18 145,86 82.3 1.27 4,356 20,1 0,43 1.99%
deugfr 5. 3.29 1490.5 52.6 0.37 2,52 213 0.869 1.3
totals 5 Q.30 285.1 134,323 2,13 6.83 41.5 1.09 3.97
redwds 10, 11,482 w2,1 19711 1.81 6.38 18,8 .54 2.52
deugfr 0. 19,92 133.4 73.0 1,64 5.75  20.4 0.77 3.22
tctals 0. 10.77 275.5 174.2 3,45 12.A% 38.2 .31 5.75
redwds 15 2,43 139 113, b3 9.91 17.0 .52 3.02

.12, 2 2 2 . . .
dcugfr 15, 11,52 127,86 g2.4 2.52 2.93¢% 19.3 .88 4.24
1 8 5 h 1

redwis 15, 15.49 5 2 5G. 1

)

deuafr 15, 13.73 46,7 43.3 1.34 5.52 19,3 1. 833 by,24
toetals 5. 14,54 g1.8 7.4 2.62 11,NA 36,4 1.51 7.26h
redwds 20. 15.33 4y .09 59.8 1.68 7.63 19,7 .39 14

. L .6f . o . 2.
deugfr  20. 15.31 45,7  63.7 .99  9.17 13,3 0.5% 3.55
. 4 5

ot o e o o o o o e o e e o Y MM M L o . . .

25. ? 81.
deugfr 25, 17.65 Ug, 7 79,4
25

yield summary is or file 10

step





