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CONTENTS

INTRODUCTION

A.

ESTIMATION OF PLANT POPULATIONS DENSITIES
A.l Data Collection and Entry .
A2 Running the dBasc Programme

ESTIMATION OF CROP YIELDS

B.1 Filling in the Data Collection Form
B.2 Entering the Data into the Database .
B.3 Running thc dBasc Programme

TRANSFERRING DATA OUT OF DBASE IIl PLUS
C.! dBasc Il Plus to Abstat
C.2 dBasc 1l Plus to Lotus 123 .

C.3 dBasc Il Plus to Ascii (through Worchrfccl 5 0) 10 MSTAT

C.4 Abstat 10 Lotus 123, .
C.5 Abstat to Ascii to MSTAT .

REFERENCES

APPENDICES

Al:
A2;
Bl:

B2:
B3:

A. Programme for Estimating Plant Stand Densitics Per Heclare
B. Programme for Estimating Various Yicld Estimatcs

B.1 The NTFM11 Programme . .

B.2 The NTTILF11 Sub-2rogramme .

B.3 The NTTOTF11 Sub- Progmmmc
C. List of Files .

TABLES

Form 05: Plant Stand Density Data Collection Form
Structure of dBase 111 Plus File for Plani Population Data

Form 11: Harvest Assessments on Plant Stand, Productive Plant Numbcr Grmn

Head Weight and Grain Yicld .
Structure of dBase 111 Plus Files for Yicld Dam .
Definitions of Calculated Variables in Database "FORMIIB"

acknowlcdged.

File: WI100/WP-32 .-

15
16
16
19
20
23

\O =~ h w N

', The constructive suggestions of Dr. F. Worman on an carlier draft of this paper arc gratefully

Date: Junc 6, 1990



INTRODUCTION

Plant population densities and crop yiclds are fundamental criteria in evaluating agronomic work. In FSR
work oblaining accurate estimates of these in RMRI, RMFI and FMFI trials can be very time consuming.
Scveral methods used by ATIP for collecling daa to cstimate these variables are described clsewhere
(Worman, Norman and Ware-Snyder, 1990: p. 170-181). A number of methods are needed to take into
account differences in the method of planting (such as broadcast versus row planting and sole versus
mixed planting) and type of crop (such as grain, legume and fodder). In many of these techniques heavy
cmphasis is placed on systematic quadrat sampling within plots to obtain the necessary data for
undertaking the cestimating procedure.

Manipulating the data from the quadrats in order to derive estimates of plant population densities and
yiclds per hectare can in itsell be a time consuming process. Therefore dBase 111 Plus programmes have
been designed to facilitate this process and reduce the potential for arithmetic crrors.  This working paper
is devoted to documenting the procedure for obtaining these cstimates. There are three basic steps in this
cstimation process:

(a). Plant stand and yield data need to be recorded i the ficld on specially designed forms.

b). Data need to be transicrred from the data collection forms dircctly into specially designed
databascs in dBase IH Plus.

©). After making sure the data have been entered accurately into the databascs, the estimates of plant
populatior. densitics and crop yields arc obtined by running specifically  designed  dBase
programmes.

Therefore there is a close relationship between the data collection forms, the structure of the databases,
and the content of the dBasc I Plus programmes. To provide the necessary documentation, cxamples of
all three compoenents are given in this working paper. The data collection forms presented arc maodificd
vorsions of those used in the 1988-89 National Tillage Trial.  These in tum were based on those
originally developed by ATIP Mahalapye. Estimating the plant population densities and crop yiclds arc
considered in scparate scctions (Scctions A and B). It should be noted that the procedure for estimating
yiclds only applics to ceveal crops. In gencral it has been found that in the case of legumes -- the other
major type of crop -- it is better to harvest the production of the whole piot since the plots arc not
generally very large (Worman, Norman and Ware Snyder, 1990: p. 175).

In order 16 be able 1o usc the various forms, databases and programmes given in this paper, copics of all
of them are available on a disk (ic., disk W100) in the ATIP officc at Scbele. The relevant files arc
listed in Appendix C. Copies can be made on to other disks and then the forms, databascs and
programmes dclincated in this working paper can be used for collecting, entering and processing data.

Another approach to calculating the variables discussed in this working paper would be to sct the
programmes up on a spreadsheet in Lotus 123, Such an approach is probably reasonabic if there arc only
a few plots.  However, the advantage of the approach described in this report is that data from a large
nt.nbes of plots can be processed at once (ic., in a batch) resulting in increased cfficicncy both in terms
of time and storing of the results.

A final section 1o this working paper (Scction C) discusses how data -- particularly the calculated
variables -- can be transferrea from the dBase files to Abstat, MSTAT or Lots 123, so that statistical
anilyses can be undertaken.

A. ESTIMATION OF PLANT POPULATION DENSITIES
Al DATA COLLECTION AND ENTRY
Tahle Al presents the form used for collecting data on plant stand densitics. The mcthods used for

collecting data using the systematic quadrat method is described elsewhere (Worman, Norman and Ware-
Snyder, 1990: pp. 166-170).

File: WI0/WP-33 -1- Date: Junc 6, 1990



TABLE Al FORM 05: PLANT STAND DENSITY DATA COLLECTION FORM

VILLAGE: SVILLNAME® __
FARMER NAME: . . *FARMNAME® __
STAND DENSITY DATE: . *DATE* ______
i QUADRAT
| NUMBER
] °Qol*
L
] sQoze ]
L R |
I *Q3e ]
| I |
] Qoa* )
|
! *Qus* I
1 |
] “Qo6* !
I |
f Qo7+ I
| I
] *Qos* I
1 !
! Q03+ ]
I )
] *Qio* ]
|
] Qi+ I
i 1
] Qe i
|
i WQi3e ! ] )
. ! I !
1 Ql4* ) ] I
b e ' I
] *QIs* I I I i
N Lt A [ A 1
I *Ql6* I I I I | I
SR . [ L [ J L b
I «Qi7s | i I ) I I I ! I
e . T S SRR T I Y |
| *Qlye l { I ] t § I ! !
— VR [ B EE N N
{ *Q19* i ! | | i I i | i
| I R L N RN AN S S - [OOSR IO
f *Q20* 1 ) I ] ] I ] I 1
R I S S OO S NS DY SO R
] *NQUAD*' ") I ) ] I I ' I |
1 ey N | . ! [ N H
i *BCRP* ) I ) ] I ] I ] ]
—. - o S D I ] A JRL IS U |
] «QDSZSE T I ] ) ] I ] ] ]
g [ U R S R R R I |
] SRWSP* T I I I ] I ! I 1
L g 1 T L) B IS R |
| *NRIS* 1 i | | I 1 | i |
[ L B | | N t o I R N |
I *RCOP*" " I 1 ] I I I | i
X o 1 I N 1 | L I S DO |
| *IDe | | ] ] i i I | |
] ! ! ! ! 1 | ! ] 1

2. Entrics on this linc arc the number of quadrats in the plot on which data were collected.

b.  Entries on this linc indicate whether the plot is broadcast (cnter BY or row planted (enter R),

¢. Entries on this linc indicate the length of the side of the quadrat in metrzs,

d. Entrics on these lines need o be completed only if the plot is row planted (i.c., R appears
under variable *BCRP*). *RWSP* refers to the width rows are apart in metres, and *NRIS*
to the number of rows sampled in a quadrat.

¢.  Entrics on this linc refer 1o the name of the crop.

Note: This form allows dat to be entered from cight plots. If there is more than one crop per
plot, then more than one column can be used for plant stand counts (c.g., two columns for
plots contining two different crops). in such a case the plot identification at the head of
the column needs to be differentiated in some way (c.g., plot 1018 for the sorghum stand
and 101C for the cowpea stand).  Plot numbers could also be identificd differently e.g.,
101, 102, ctc.

‘ile: W100/WP-33 -2- Date: Junc 6, 1990



Data arc entered straight from the form into a databasc called *FORMOS5" (i.c., "FORMOS.DBF") which
has the structure given in Table A2. As Table A2 indicutes there is an identification variable (ID) which
should be a unique character variable. The datavase, whenever it is loaded, should be loaded together
with the index file "FMOSID" (i.c., "FMOSID.NDX") which is indexed on variable 1D, The ID variable
cnables any record to be quickly accessed for ediiing.  Often some combination of village name, fanner
identification and plot number is used as an 1D Since the repor. format in dBase 111 Plus is not very
powerful, there is available, a Quickreport file called "FORMO05" (i.c., "FORMO05.QR") which can be used
to print out the reccrds in full to provide an casier format for checking the entrics in the dalabase.
Carcful checking, and if necessary, correction of the entrics is important. Inaccurate cntrics could result
in inaccuratc cctimates of plamt stand densitics as a result of running the programmes. Note that in
entering data into the database, no entries are made for the variables beginning with C since these are
variables calculated by the dBase programme. To aid in checking data it is important to enter the value
of the ID variable on the data collection form itself once data entry in the database has begun. This
cases checking and correction procedures.

TARLE A2 STRUCTURIE OF DBASE 1 PLUS FILE FOR PLANT POPULATION DATA

Name of fite: FORMOS DBF

FIIA.D NAME | TYPE WIDTH  DECIMAL FIELD NAME

D C S NQUAD h 3

VILINAME C 15 BCRP ¢ 3

FARMNAME C s QDSZ. N 4

DATE Date L] RWSP N 4 2

PLOT C 4 NRIS N 3

QO1A N 3 rRcor [ 10

Q02A N 3 CAPLIPQ N 5 2

: : : CAPLTPHA N 12 4
: : CSQPDN N 14 4

: : : CSQrpPid N 14 4

QI9A N 3 CVULT N 10 4

QA . . N 3 - - S

A2 RUNNING THE DEASE PROGRAMDME

When the data have been correctly entered in the dBase file "FORMOS5” it is timc 1o run the dBase
programme "NTFMO05G" (i.e., "NTFMOSG.PRG"). This programme can be accessed by writing at the
DOS prompt DO NTFMC5G’,  The only requircment is that the database and the programmc should be
on the same disk. It is possible to get to the DOS prompt by pressing <Esc>* (o get out of the ASSIST
dPase system. After pressing the <Rern>® key, the programme will then process all the records in the
file and enter figures for the calculated variables in the appropriate positions in the records. The variables
calculated are defined as follows:

CAPLTPQ --  Average number of plants per quadrat.

CSQPDN - Swndard deviation of plants per quadrat.

CMULT  --  Calculates multiplication factor to express variables in per heclare terms.

CAPLTPHA -- Average number of plants per hectare.  This uses a3 input the number of plants
in cach quadrat.

CSQPDPH --  Standard deviation of plants per hectare.

The programme, as it is at the momen,, calculates the variables for all the records in the file. If there is
only onc or there are a few records that need to be recalenlated as a result of corrections, there is a short
cul to caleulating the variables in all the records again.  This is done by yping MODIFFY COMM

! If the there is more than onc crop in the plot then the crop may also be identified in some way
(sce note in Table Al).

', This programme specifies that "FORMOS" is 10 be used and therefore can be written whether or
not databasc "FORMO5” is loaded at the time. :

The symbols < and > refer to pressing the key marked with characters between the symbols,
s

Sometimes called the <Enter> key.
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NTFMOSG at the DOS prompt and inserting GOTO, followed by the number of the record that nceds o
be modified just after the USE FORMOS statement. The file can then be saved by simultancously
pressing the <Ctrl> and <End> keys (the <Fn> key as well if you arc using a Zenith laptop), and the
programme can then be run. It will stan running at the record number stated. In order to stop the
programme after completing the calculations for that record press the <Esc> key, It will then stopping
calculating the variables for all the following records in the file. Be sure 10 change the programme
"NTFMOSG" back 1o the orginal structure before stopping work. This is donc by using the samc
approach as delincated above for inscrting the GOTO statement.

Il a list of the values of the calculated variables is wanted, this can be obtained cither by running
Quickreport "FORMOGS"” or using the report fomat in dBasc 111 Plus for printing out specified variables,
For example, this can be done for specificd variables at the DOS prompt by writing:

LIST ID,CAPLTPQ,CAPLTPHA TO PRINT

Any number of variables can be specified using the above format. The list will be printed. If you wish
after this o return to the ASSIST mode from the DOS prompt, then this can be accomplished by pressing
the <F2> key.

B. ESTIMATION OF CROP YIELDS
B.1 FILLING IN THE DATA COLLECTION FORM

Table BI is the form used for coilecting data on cereal crop vields. The nethods involved in collecting
data using the systematic quadrat method are described clsewhere (Worman, Norman and Ware-Snyder,
1990: pp. 171-172). Some additional points 10 note wbout obtaining the information for completing this
form arc as follows:

(a). I is necessary to complete one forn for cach plot. If the plot has more than onc crop a
separate sheet will be required for cach crop.

(b). If possible 20 quadrat sub-samples arc taken in a systematic pattern from cach plot. Three
people arc needed to work with cach quadrat sampling,  Two carry the rigid quadrat.  When
locating sub-sample paositions in the plot, the front quadrat carrier directs the movement along the
correct sampling line.  ‘The rear quadrat carrier counts paces and stops the movement at cach
sub-sample position.  To avoid bias, this rear carrier needs to walk somcwhat blindly. When
he/she stops at a sub-sample position, the quadrat should be gently lowered and placed
immediately in front of histher toc. The third person records data and carriers sample bags and
the plant height measurement stick.  Quadrat carriers assist in making counts and harvesting
heads,

(c). As indicated carlicr the form is designed for use with grain crops. Expericnce has shown that
with legumes it is better o harvest the production of the whole plot since the plots arc not
generally very large.  For cereal crops, field assessments are made and recorded for the total
number of plants alive within the quadrat, the number of these plants that have produced grain,
and the average plant height.  Average plant height js for productive plants in the quadrat only,
and is based on visual gauging of average height to the base of the main panicles,

d). All cercal heads, or signs of cereal heads, within the quadrat arc counted. These are recorded as
follows:
HR -~ Heads which were harvested by the farmer befere the sampling date.  Signs of cutting

will be evident on cach statk.
MT - Heads which arc present and ready for harvest,
GR -~ Heads which arc still immature but which, in the Judgement of the rescarch staff, could

still be harvested at a later dae. GR heads are more likely 1o be a factor in broadcast
plots which tend 10 have a wider range of maturity.

File: WIO0/WT 13 -4 Date: June 6, 1990



FORMIL: HARVEST ASSESSMENTS

WEIGHT AND GRAIN Y

TABLE Bl

VILLAGE:

FARMER NAME:

PLOT NUMBER:

HARVEST ASSESSMENT DATE:

COMPLETE THRESHING DATE:

ON PLANT STAND, PRODUCTIVE PLANT NUMBER, GRAIN 1IEAD

e

*VILINAME®

SFARMNAME®

*PLOT*

*HVDA®

*CIDA® .

1 [ i C .. FIELD ASSE S . _1 Notes On Definitions:

IQuadeat | Total & 1 # Prod. | Plant {__ . . Plant_Head Numbers _ |

1 No,. ! Plants t Plants 1He (Cms) § HR ML L GR 1 HR -- Heads already harvested

e QO1e i 1 t | | ! I MT . Heads ready for harvesting

I oot i i [ [ DR _b .1 GR - Immature hcads that are likely 0
s Qu2*i | ! | | | ! | matre in tme

| 1 ! ] - 1 U4 . 0 1 GZ -- Grazed heads

e Q031 i | | 1 { N i

i o ! ] 1o L 1 S _ 1 Note That For Hach Quadrat

1o Qote i ! i : ! ] i

i ! 1 t N N o o _ 1 "# Pved PlantsT should never be more
Pe QU t ' t ! | | ' than the "Total # Plants”

! . ! 2t ! [ IR [0S SR D |

e Qo t i t 1 | 1 | I "# Prod. Plants” should never be more
[ | 1 . L . . b N than the sum of the heads in
Pe Q07 | i 1 ! | | | 1 in the HR, MT, GR and GZ
[ | b t L B RO I DO columns

1 QUK* | { t | t ] i i

! o ' L [ SR IR DRSS B o

(IO I | 1 [ | | ! |

[T i ! [ T TR N R

e Quoe i ! | | | | | I

! o i ! A L FOSRRNY IS S |

e Qli* i ! | t | | 1 i

t o | ! b ! U % S SR |

e QI | t | t i ) [

1. ] ! ! b . |

1 QII*1 i ) t | | | 1

| T | ,,! | [ U DO EEpIOUN S

te Qlav | | ! | ! | | 1

| I b ! [ [ I NUUON —

1+ Qls* 1 i 1 t | ! | |

1 o I _ ! i A L I D |

te Qles ! | 1 ] | 1 i |

! ! ! ! [ PR KRN MU B

(s Q17 i ! | | | | |

| ! | f b - I 1. 1

1* QIR f t | 1 I ¢ 1

o I ! | . | S B ;

1o Q190 1 1 ! ! I | ] I

t t 1 I t 1 [ ! _ 1 Funher Definition:

1 Qe ! | l | i | |

& 1 o 1 L A U | oo i 1 NOQ -- Number of quadrals meascred
1ICexdes ] TN STOPNQ. *1cPIQ  * 1 HRQ . *1*MIQ *V *GRQ I *G/Q ¢!

I i | i ! I I ) i

File: WI00/WP-33

TOTAL MT HEADS:

| | | ! | i l

*NOQ__*1
t ' ) | ! I I i

USE ONLY 117 NEEDEDY
TURESHED THIRTY HEADS (GRAMS):

THRESIHING FLOOR SAMPLE
TOTAL WEIGHT OF

GRAIN MOISTURE CONTENT (EG., 12.54% ENTERED AS 0.1254):
BROADCAST (B) OR ROW PLANTED (R):
LENGTH OF SIDE OF QUADRAT (METRES):

115 PLOT 1S ROW PLANTED: WIDTH ROWS ARE APART (METRES):

NUMBER OF ROWS SAMPLED IN QUADRAT:

S5

SMTUT®

SMTIR® ___

STEWT

SGNMT* _

*BCRP*
QD87 __
SRWSp*

*NRIS*
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GZ --  Hcads which arc missing and salk or fanicle shows signs of feeding by livestock.
Pantially damaged heads will be ueated as MT heads,

(c). After counting and recording the MT heads on the data coliection fo-m, they are cut and put in a
lerge burlap bag and labelled with ihe ID and PLOT numbcr.  The bag should be closed 1o
prevent heads from falling out.

. Head samples caa be over dried in the bag. Whea sun drying, heads must be removed from the
bag. A lurge protected space is required for sun drying samples,

(h). When head samples are at a uniform threshing  moisture, the sample is weighed and then
threshed.  After threshing the grain is veighed. Data from the two v.eighings are recorded on
the data colleciion sheet. ‘The burlap bag is used to hold the grain sample through the weighing
step’.

(. In the unforwnate sitwaton where the host farmer has already paridally harvested plots, a sample
of thiny heads is taken trom the thieshing floor that were harvested from ihe wrial arca.  ‘The
average vesight of these threshed heads can be used (o estimate the grain already harvested from
stalks that show harvest cutting.

(). Groin per quadrat is calculated as follows:

taverage weight (emimhead of threshed sample heads x MT head count)

+ (average weight (gmyhead of threshing floor sample x HR head count)
+ (average weight (phead of threshed sample qicads x GZ head count)

GR head procduction can be factored in by adding an estimatc of average GR head weight x GR
head count.  The estimate of average GR head weight could be that of the MT heads sampled® or
the average of additional sampling later in the scason. GR head production is not usually an
nportant factor in rials where researchers control the timing of harvest,

B.2 ENTERING THE DATA INTO THE DATABASE

Data are entered straight from the form into two databases called:

"FORMIIA" (i.c., "FORM11A.DBF")
"FORMIIB" (i.c., "FORM,1B.DBF")

Two databases are necessary because of the amount of data that have to be cntered from the data
collection form,

These dawabases have the structures given in Table B2, As Table B2 indicates there is an idemtification
variable (ID) in both datbases which should be 3 unique character variable, The dalabascs, whenever
they are loaded, should be loaded toecther with the associated index file, that is:

"FMITAID" (ie., "FMIIAIDNDX") with database "FORMITA"
"FMUBID" (ic.. "FMIIBID.NDX") with datibase "FORM11B"

Occasionally grain moisture is estimated at threshing.  If this is done, there is provision on the
form for entering it (i.c., variable GNMT). If no estimation is dene, the grain moisture s
assumed to be 129 and tus figure should be entered on the form.

In some ATIP work, samples from the individual quadrats have been kept separate and threshed
scparately, thereby making it possible to derive figures for threshed grain per quadrat.  However,
this greatly increases the time for collecting the data, and entering it and processing it on the
microcomputer.  Therefore in the interest of cficiency, this is no longer recoinmended,

This is, in fact, assumed in the programme given in Appendix B.

File: W100/WP-33 -6 - Date: June 6, 1990



TABLE B2: STRUCTURE OF DBASE It PLUS FILES FOR YIELD DATA

Name of file: FORMINIADBF

FELDNAME _ __ TYPE .. __WIDITH____DECIMAL  FIELD NAMJ TYPE WD _DECIMAL
ID Cc 6 HRQO! N 3
VILINAME Cc 15 HRQO2 N 3
FARMNAME Cc 15 : : 3
PLOT [of 4 : 3
HVDA Date 8 H : 3
CDTA Date 8 HRQI19 N 3
TNQO! N 3 HRQ20 N 3
TNQO2 N 3 MTQO1 N 3

: : MTQ02 N 3
TNQI9 N 3 : H :
TNQ20 N 3 MIQ19 N 3
PNQOL N 3 MTQ20 N 3
PNQQ2 N 3 GRQO1 N 3

: : : GRQU2 N 3
PNQI9 N 3 : : :
PNQ20 N 3 GRQ19 N 3
PTQOI N 3 GRQ20 N 3
PTQN2 N 3
1"1Q19 N 3
PTQ20 .. .. N 3 S
Nanie of file. JORMIIB.DRF
FELDNAME T TYPE_ . __WIDIH ___DECIMAL  FIELDNAME____TYP) . WIDTIL . _DECIMAIL
n . C 6 CHRKH N 8 2
VILINAME | C 15 CMTKH N 8 2
FARMNAME C 15 CGRKH N 8 2
PLOT C 4 CGZKH N 8 2
HVDA Date 8 CIYKH N 8 2
CDTA Date 8 CHYSDPH N 14 2
G7Q01 N 3 CPYKH N 8 2
G/Q02 N 3 CPOKH N 8 2

. : : CTNHH N 12 2

: CINSDPI N 4 -

: H : CPNHIL N 12 2
G7Q19 N 3 CHRHH N 12 2
G7Q20 N 3 CMTHH N 12 2
MTUT N 12 2 CGRHH N 12 2
MTIR N 12 2 CGZHH N 12 2
NOQTN N 3 croll N 12 2
NOQPN N 3 CPOSDH N 4 2
NOQPT N 3 CWIPHM N 8 2
NOQHR N 3 CTPHC N 5 2
NOQMT N 3 CPLHTAV N 7 2
NOQGR N 3 CHRKHA N 8 &
NOQGZ. N k] CMTKHA N 8 2
TIWT N 12 1 CGRKHA N 8 2
GNMT N 6 4 CG7ZKHA N ) 2
BCRP C ! CHYKHA N 8 2
QDSZ N 4 2 CPYKHA N 3 2
RWSP N 4 2 CPOKHA N 8 2
NRIS N 4 2 CMULT N 9 2
Cria N 10 2
T N 10 2
¢T3 N 16 2
CTita . N L w2 e e

2. In a scnsc entering these variables again in this database is redundant, since they also appear in the
first database (FORMIIA.DBF), This is becausc the two databases arc run together in the
programme caleulations.  Only one variable is nceded to link the records on the two databascs. This
is the 1D variable.

File: W100/WP-33 -7- Date: Junc 6, 1990



Both index files arc indexcd on variable ID. ‘The ID variable serves two purposes in cnabling:

(). The databases o be linked by means of a common variable.
(b). Any record to be quickly accessed for cditing,

Often some combination of village name, farmer identification and plot number is used as an 1D, Usually
the ID is assigned at the beginning of the tria! and is entered on the form before data are collected. In
any case, to aid in checking data it is a good idea to make surc the the ID variable is on the data
collection form itselfl once data entry in the database has begun.

Since the report format in dBase 11 Plus is not very powerful, there arc available, two Quickreport files
called:

"FORMI11A" (i.c., "FORMI1A.QR") for databasc "FORM11A"
"FORMI1B" (i.c., "FORMI1B.QR") for databasc "FORM11B"

These report formats can be used to print out the records in full to provide anu casicr way for checking
the entrics in the datbases. Cureful checking and, if nccessary, correction of the entrics is important.
Inaccurate entrics could result in inaccurate cstimates of yiclds. Note that in cntering data into database
'FORMI1IB", no cntrics are made for the variables beginning with C since these are variables calculated
by the dBasc programmes associated with databases "FORM11A* AND "FORM11B".

B.3 RUNNING THE DBASE PROGRAMMES

When the data have been correctly entered in the dBase files “FORMI1A" and "FORMIIB", the data are
ready for processing by the associated dBase programmes. The programme which is to be run is called:

"NTFMI" (ic., "NTFM11.PRG")
This programine, which is given in detail in Appendix B, is accessed by writing at the DOS prompt;

DO NTFM11
It is possible to get to the DOS prompt by pressing the <Esc> key to get out of the ASSIST dBasc
system.  The programme will then process all the records in the file and enter figures for the calculated
variables in the appropriate positions in the records.
The variables calculated are defined in Table B3,

The programme NTEMIL has two sub-programs.  These are as follows:

NTTILFI1 -- Calculates the tillering variables.
NTTOTF1l - Calculates various plant and head counts.

These are accessed automatically during the execution of the NTEMI11 programme.
A number of points about the NTFMI1 programme and its related sub-programmes arc as follows:

(). Although 1t is recommended that data from 20 quaarats are taken in each plot, on occasion this
miay not oceni. Therefors provision omade 10 caleulate estimates of vields from different
numbers ol quadrats e vanable NOD G Tabie B

(b). Al the MT heads are hanvested irony guadsat, sampled. Toe bulked sample s weighed just
before and just atter thresiing.  From this information it is possible o caleulate the threshing
percentage (CTHPC)® and the weight of threshed grain per MT head (CWTPHLIMY.  If the crop
has alrcady been harvested, the average amomnt of grain per head from 30 heads on the threshing

*. This is entered as zero if cither the unthreshed (MTUT) or threshed weights (MTTR) are missing,
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TABLE B3: DEFINITIONS OF CALCULATED VARIABLES IN DATABASE “FORM118""

ACRONYM .. o DEFINTTION S,

Tillering Variables:

I The toual number of heads (HR+MT+GR+GZ) divided by the wtal aumba of productive plants (PN). This is calculated as the
average of the figures calculated for cach quadrat

Crnr2 The total number of heads (HR+MT+GR4GZ) divided by the total number of all plants (IN). This is calculated as the average of
the figures calculated for each quad:at.

<L The total number of harvested heads (HK+MT) divided by the total number of productive plants (PN). This is calculated as the

average of the figurrs calculated for 2ach quadrat.
CTIL4 The toar number of harvested beads (HR+MT) divided by the tola) number of all plants (TN)  This is calculated as the average of

the figures calculated for cach quadrat

Yield Variables (Not Adjusied According To Grain Moisture):

CHRKH HR yicld in kilogrammes per hectare.

CMIKH MT yield in kilogrammes per hectare.

CGRRKIY GR yicld in kilogrammes per hectare.

CGZKH G7 yield in Kilogrummes per hectare

CHYKII Harvested (HR +MT) vield in kilogrammes per hectare.

CIYSDPH Standard deviation of harvested (HR+MT) yield in kilogrammes per hectare. Information from the individual quadrats was uscd in
the calculation.

CPYKH Produced (HR+MT+GZ) sield o bilogrammes per heclare.

CPOKH Potential (HR+MT+GZ+GR) yield in kilogrammes per hectare,

Plant Stands At Harvesting:

CINHH TN plants per hectare  Information from the individual quadrats was used in the calculation.

CTNSDPH Standard deviation of all plants (1N) per hectare.  Information from the individual quadrats was used in the calculation.

CPNITH PN plants per hectare  Information from the individual quadrats was used in the calculation

CHURHH HR heads per hectare. Information from the individual quadrats was used in the calculation

CMTHIT MT heads per hectare  Information from the individual quadrats was used in the calculation.

CGRHH GK heads per hectare. Information from the individual quadrats was used in the calculation.

CGZHH G7 heads per hectare. Infonmation from the individual quadiats was used in the calculation

CPOHI Total heads (HR4MT+GZ+GR) per hectare.  Infonmation from the indiv.dusl quadrats was used in the calculation.

CPNSDI Standard deviation of total heads (HR+MT+GZ+GR) per hectare.  Infonmation from the individual quadrats was used in the
calculation

Threshed Weight And Percentage:

CWIPHM Average threshed weight per head (grams per head shreshed). This is calculated by dividing the threshed weight in grams from the
AT heads (MTTR) by the ol number of MT heads which were threshed.

Criec Threshing percentage based o MT heads

Average Plant Hleight:

CPLITAV Average plant height {cms)

Yield Variables (Adjusted To 10% Grain Moitture):

CHRKHA HR yicld in kilogrammes per hectare adjusied to 10% moist ze

CMTRKHA MT yield in hilogrammes per hectare adjusted 10 10% moisture.

CGRRIIA GR vielt in kilogranmes per hectare adjusted o 10% moisture.

CGZKHA G7. yicld in kilogrammes per hectare adjusted to 10% moisture.

CHYKHA HR + MT yield in Kilogrammes per hectare adjusted o 10% moisture

CPYKHA HR + MT + G7Z vield in kilogrammes per heclare adjusted to 10% maisture.

CPORHA HR + M1 ¢ GZ % GR yieh? in kilogrammes per hectare adjusted 1o 10% moisture.

Mulipliration Factor:
CMULT Calculates muluphcation factor to express varibles i per hectare tenns R e e e e

4 ANl the variables that have as a first letter C -- i database FORMIIB -- arc calculated variables,  The
definitions arc presented in the order they appear in databasc FORMI1'B.
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floor (WTPHS) is used as a substitute for CWTPHM®™,

©). Harvested (CHYKH and CHYKHA), produced (CPYKH and CPYKHA), and potential (CPOKH
and CPOKHA) yiclds all contin, as a component, HR heads. In thesc aggregate yiclds,
CWTPHM s used rather than WTPHS which is preferred for individual estimates of HR' yield
(CHRKH and CHRKHA). Therclore, there may be a small discrepancy between the aggregate
yiclds and the sum of the individual components of the yields. However, this is unlikely to be
very significant unless HR heads arc a major component of the aggregate production cstimates.

). The programme, as it is designed, calculates a number of different estimates of yicld. However,
it docs have the Mexibility 10 calculate fewer cstimates.  For cxample, il only counts of MT
heads were recorded, it will only calculate the estimates in which MT heads are included. All
the rest of the estimates will be zero.

(c). There is provision for adjusting all yields to 10% moisture. Il no GNMT readings were taken it
assumes that the grain was threshed at 12% moisture.

. It is important 1o note that if the NTEMII programmic requires cditing, be sure to do it in
WordPerfect 5.0, since it is 100 big 10 load into the dBase 11l Plus word processor.  This is done
by exiting dBase Il plus and loading it in WordPerfect 5.0 as a DOS text file and also saving it
as one, after editing.  The programme, as it is at the moment, caleulates the variables for all the
records in the file. If there is only one or there are a few records that need 10 be recalculated as
a result of corrections, there is a short cut to caleulating the variables in all the records again,
This is done by loading NTFMIL.PRG (the NTFMI] programme) into WordPerlect 5.0, as
described above. A GOTO followed by the number of the record that needs 1o be modified is
inserted just afier the USE FORMIIA statement, The file can then be saved as a DOS text file
and the programme run after exiting WordPerfect and loading dBase 11 Plus again. It will start
running at the record number stated.  In order to ston the programme after completing the
calculations for that record press the <Ese> key. It will then stopping calculating the variables
for all the following records in the file. It is important to change the "NTFMI11" programme
back to the original structure before stopping work. This is donce by using the same approach as
delincated above for inserting the GOTO statement.

). The programme calculates all the variables for the different plots as a batch. Since this takes
some time to do it is a good idea to go away and do something else while it is running!

Finally, if a list of the values of the caleulated variables is wanted, this can be obtained cither by running
Quichreport. "FORMIIB or by using the report format in dBase 11 Plus for printing out specificd
variables,  For example, this can be done for specified variables at the DOS prompt by writing:

LIST IDMTTR,CHRKILCMTKILCHRUN,CMTHH TO PRINT

Any number of variables can be specificd using the above format. The list will be printed,

C. TRANSFERRING DATA OUT OF DBASE NI PLUS

Data from dBase NI Plus can be transferred to other sofiware for further data manipulation or statistical
analysis.  In this section a number of wansfer routines are outlined. Only the method of transfer is
explained.  Basic knowledge of the routines within software packages can be obtained by looking at the
documentation for those packages. The following transfer routines arc briefly descibed in this section.

(. dBase 1 Plus to Abstat

(b). dBase HI Plus to Lotus 123

(). dBase HI Plus to Ascii (through WordPerfect 5.0) to MSTAT.
(d). Abstat o Lotus 123

c). Abstat to Ascii to MSTAT

™. The only time WTPHS is used in prefercnce to CWTPHM is for estimating the yield from IR
heads.
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Even though all data transfer routines outlined can work, we strongly recommend going through
Abstat when transferring data from dBase I Pius to MSTAT (i.e,, routine (a) followed by routine
(¢)). This is because the editing (cleaning) required in routine (c) can be tedious.

C1 DBASE III PLUS TO ABSTAT

Data are read from dBase I Plus into Abstat through an Abstat import routine. Variables for transfer
arc sclected in the Absiat programme.

The steps arc as follows:

1 Load Abstat programme.

2. Sclect DATA command.

3. Select CREATE command.

4 Enter name for new Abstat file (the .AB6 cxtension is automatically given).
S Enter number of variables in dat a transfer.

6. Sclect DBREAD command.

7. Enter dBase 111 Plus file name that wi'l be imported.

8. Select dBase 11T Plus variables (c.g., viliname, plot, ctc., or type "all").

9, Select which records wanted (usually "all").

10. Enter value to be considered missing (usually CR -- carriage return is pressed).
H. Sclect SAVE to save new Abstat file to disk.

C2 DBASE III PLUS TO LOTUS 123

When a portion of a dBase 111 Plus file is to be transferred to Lotus 123, the pertion is first copicd to
create a new dBase 111 Plus file. DBase I Plus files can be read and translated into a spreadsheet
format by Lotus 123,

The steps involved are as follows:

] Load dBase 111 Plus.

2. Load the dBase 11T Plus data file. Note that index specifications arc not needed in the transfer.
3. Sclect ORGANIZE/COPY.

4 Sclect drive to save copy of file.

5 Enter new dBasc 1H Plus file name with .DBF cxtension.

6. Select "Construct A Field List”.

7. Sclect ficlds for transfer.

8. Sclect "Exccute The Command”.

9. When copy routine is complete quit dBase HI Plus.

10. Load Lotus 123.

11 Select TRANSLATE which is on the first menu that appears.

12, Select dBase 111 Plus,

13. Sclect "Translate To 1-2-3 Release 2",

14, Press the <Esc>key.

15. Press the <Esc> key to enter name of dBase I Plus copy file as source file.

16. Enter drive where dBasc 111 Plus file is located.

17. Press the <Reiurn> key.

18. Scleet file from list.

19. Press the <Return> key.

20. Il the drive and new file name is satisfactory press the <Return>. If not, correct it and then
press the <Return> key.

21 Procced with the translation.

22. After conversion is completod, press the <Ese> key two times in succession.

23. Leave uanslate utility by indicating "yes” when asked if want v+ leave TRANSLATE.
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C3 DRASE IH PLUS TO ASCH (THROUGH WORDPERFECT 5.0) TO MSTAT

Data are transferred from dBasc 111 Plus to an Ascii output file.  The Ascii file is retrieved into
WordPerfeet 5.0 using Text In/Cut, and cleaned up. The “clean” file is saved as a Text File and then
loaded (now calied an Ascii Filc) into MSTAT. Note that MSTAT requires that a file with defined
varigbles be active before the Ascii File can be retrieved.  Notc that this method is cumbersome and is
not recommended.

The steps aie as follows:

l. Load dBase 1! Plus programme.

2 Load dBase 1T Plus data file. Note that index specifications are not needed in the transfer,

3. Press the <Esc> key to leave ASSIST and go to the DOS prompt linc.

3. Enter "Set Altemate To {Enter the Name Of The Ascii File}" and press the <Retum> key (e.g.,
altemate to B:DATAM

5. Enter "Set Alternate On” and press the <Return> key.

6. Enter  "Sct Ficlds To {Enter the List Of Variables With Commas Scparaling Them}" and press
the <Return> key.  Note that this saves the list of variables for the MSTAT procedure,

7. Enter "Set Ficlds On".

8. Enter "List". The data are transferred.

9. Enter "Close Alternate”,

10. Quit dBasc HI Plus, '

11 Load WordPerfeet 5.0

12, Sclect FS te list files.

13. Locate vansfer file and sclect number 5 for Text In.

14, Edit file: remove all labels and place single space or comma as delimiter between variables, and

leave no spaces within variables.  Also delete the record numbers.
15. Sclect <Cntrl-F5> for Text In/Out.
16. Sclect number 1 for DQOS Text,

17. Sclect number 1 for Save.

18. Save updated file as replacement of previous text file.,

19. Exist WordPerfect 3.0 without resaving file,

20, Load MSTAT.

21, Sclect MENU and then select the MANAGER,

22, Enter name for the file receiving data. It is better for the file to have a different name from the

onc being imported.

Create new receiving file,

Enter file width 10 accommodate variables being ransferres.  In MSTAT, all numeric variables
cqual four characters, and in the case of character vaiables the number cquals the number of
characters assigned.

25. Select number 9 to import Ascii File (Text File).

20, Select number 3 to read an Ascii File into active data file

27 Enter name of Ascii File (e.2., A”TRANS.TXT). Notc the Ascii File 10 be imported will always
have the label TXT.

28. Enter delimiter used (i.c., space or ).

29, Establish variables in receiving file (ic., use the same variables as transferred from the dBase 111
Plus file).

30, Specily the precise number of variables o transfer (i.c., * cquals all variables),

3L Add data beginning at case number 1.

32 Enter that Ascii File is from a data logger.

33 Say "No" to "Include Line” question until the first line of data appears,

34 Data transferred.

3s. Number of cases transferred is indicated.

36. Exit Ascii sub-routine and retumn to sub-programine menu.

". The { type of bracket indicates that something needs to be entered between the brackets, but
during the entry process the () should be deleted.
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C4d ABSTAT TO LOTUS 123

Once data arc in Absiat, a routine readily wansfers the Abstat file (memory image of floating point
numbers) to a Lotus 123 file (fixed position filc).

The following steps arc nccessary:

1. Lcad Abstat softwarc package.

2. Retrieve the file to be transferred with the FETCH command.

3. Select WRITE command.

4, Enter file name with cxtension WK1 or .\WKS (c.g., B:Data.wkl),
S. Enter which variables to transfer.

6. Lotus 123 file is saved.

7. Quit Abstar.

8. Load Lotus [23.

9. Sclect /FILE.

10. Sclect and load transferred Lows 123 file.

Cs ABSTAT TO ASCII TO MSTAT

Once data arc in Abstat, a routinc readily transfers the Abstat file (memory image of floating point
numbers) to an Ascii File (comma delimited file) which can be read into a pre-prepared file by MSTAT.

he following steps arc required:

1. Load Abstat software package.

2. Retricve the file to be transferred with the FETCH comunand.

3. Sclect WRITE command.

4. Enter file name without extensions (c.g., B:DATA). For transfer to MSTAT it does not appear
to matier if the extension [ TXT is, or is not, added.

5. Enter which variables to transfer. Notc that this saves list of variables for MSTAT procedure,

6. Seclect not to include variable names.

7. Ascii file is saved.

8. Quit Abstat.

9. Load MSTAT.

10. Select MENU and then MANAGER,

11, Enter name for file recciving data,  Specify the drive and file name. 11 is better for the file to
have a different name from the one being imported.

12. Create new receiving file.

13. Enicr file width to accommodate variables being transferred.  Note that in MSTAT all numeric

variables cqual four characters and character variables are cqual 1o the number of characters
assigned to the variable.

14.. Select number 9 for import Ascii File (Text File).

15. Sclect number 3 to read an Ascii File into active dat file.

16. Enter name of Ascii file (c.g., A:”TRANS.TXT). Note that the Ascii file may or may not have
the sulfix or extension .-TXT (sce point 4 above).

17. To the request "Enter Delimiter Used (Space Or )", enter "

18. Establish variables in receiving file, that is, usc the same variables as transferred from the Abstat
file.

19, Specify variables (o transfer. Note that * means all variables.

20, Add data beginning at case aumber 1

21 Entes that the Ascii Fife s drom a data logaer.

20 Say "No" to "Include Line™ question until first bine of 4ot apeis, Note that missing values in
Abstat that are indicated as - transfer into MSTAT as “G-10E+%5" and will need editing.

23, Datit transferred.

24, Number of cases transferred is indicated.

25. Exit Ascii sub-routine and return to sub-programme menu.
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APPENDIX A: PROGRAMME FOR ESTIMATING PLANT STAND DENSITIES
PER HECTARE

*NTFM0O5G.PRG
*Calculation of average plants/ha (CAPLTQ) and SD of plants/ha
*(CSQPDPH)
CLEAR
SET TALK OFF
USE FORMO5
DO WHILE .NOT. EOF(Q
STORE 00000.0000 TO CMULT
IF BCRP = "R"
REPLACE CMULT WITH (10000/(QDSZ*RWSP*NRIS))
ELSE
REPLACE CMULT WITH (10000/(QDSZ*QDSZ))
ENDIF
STORE 0000:000000.0000 TO SUMPLT1 SUMPLT2
STORE 0000000000.0000 TO SST!1,S572
STORE 0000000000.0000 TO SUMPL SSSUMPL
SUMPLTI = (Q01 + Q02 + Q03 + Q04 + Q05 + QU6 +;
Q07 + QU8 + QUY + QI0)
SUMPLT2 = (QI1 + Q12 + Q13 + Q14 + Q15 + Q6 +;
Q17 + Q18 + Q19 + Q20)
SUMPL = (SUMPLT! + SUMPLT?2)
REPLACE CAPLTPQ WITH (SUMPL/NQUAD)
REFLACE CAPLTPHA WITH (CAPLTPQ*CMULT)

SST1 = ((QO1*QO1)+(Q02*Q02)+(Q03*Q03)+(QUA* QU4 )+,
(Q05*Q05)+(Q06*Q06)+(QOT*QO7)+(QVU8*QO8) +(QUY*Q1I)+;
(Q10*Q10))

SST2 = ((Q11*Q11)+(Q12*Q12)+(Q13*Q13)+(Q14*Q14)+;
(Q15*QI5)+(Q16*Q16)+(Q17*Q17)+(Q18*QI18)+(Q19*Q19)+;
(Q20*Q20))

SSUMPL = (SST1+SST2)

REPLACE CSQPDN WITH;

(SQRT((SSUMPL-((SUMPL*SUMPL)/NQUAD))/(NQUAD-1)))
REPLACE CSQPDPH WITH (CSQPDN*CMULT)

SKIP

ENDDQ

SET TALK ON

*End of program
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APPENDIX B: PROGRAMME FOR ESTIMATING VARIOUS YIELD ESTIMATES
B.I THE NTFMI11 PROGRAMME

*NTFMI11.PRG
*Docs Various Calculations On Harvest Forms
CLEAR
SET TALK OFF
SELECT 1
USE FORM11A
SELECT 2
USE FORMI11B INDEX FMI1I1BID
DO WHILE .NOT. EOF()
SELECT 1
SET RELATION TO ID INTO FORMIIB
SELECT 1
STORE 000 TO HYOLHYO02,HYO3,HY04, HY0S,HY06,HYO7, HYO8,HY09,HY 10
STORE 000 TO HY1 LHYI2ZHY I3 HYI4 HYISHY16,HY17HYI8HY19,HY20
*Calculation Of Harvest lleads (11Y) By Quadrat
*.c., HRQ + MTQ (01 1o 20)
HYO! = HRQOI + MTQO!
HY02 = HRQO2 + MTQO2
HY33 = HRQO3 + MTQO3
HY(H = HRQM + MTQM
HY0S = HRQO5 + MTQOS
HY(6 = HRQO6 + MTQ06
HY07 = HRQO7 + MTQO7
HY(08 = HRQO8 + MTQOS
HY(Y = HRQO9 + MTQM0
= HRQIO + MTQI10
= HRQI1 + MTQI
HYI2 = HRQI2 + MTQI2
= HRQI3 + MTQI3
HY14 = HRQI4 + MTQI4
HYI5 = HRQIS + MTQIS
HY16 = HRQI6 + MTQl6
HY17 = HRQ17 + MTQ17
HYI8 = HRQI8 + MTQI8§
HY19 = HRQI9 + MTQI9
HY2( = HRQ20 + MTQ20
STORE (X TO PYOLPYO2PY03,PYO4,PYOS,PYO6,PYO7,PYOS,PYOO,PY 10
STORE 000 TO PYH,PYI2PYI13.PY4,PYISPYI6PY]T PYI8,PYI19PY20
SELECT 2
*Calculation Of Constant To Calculate Per Hectare Variables
STORE (000 TO CMULTT

IFF BCRP = "R”

REPLACE CMULT WITH (I0K/AQDSZ*RWSP*NRIS))
ELSE

REPLACE CMULT WITH (10000/(QDSZ*QDSZY)
ENDIF

CMULTT = CMULT

*Calculation Of Produced Heads (PY) (Gms) By Quadrat
*ie., HRO + MTQ + GZQ (01 10 20)
PYOI1=1YNO1+GZQ01
PY02=11Y02+GZQ2
PY03=HYO03+GZQ0)3
PYM=HYI+GZQH
PY05=HY05+GZQ05
PY(06=HY06+GZQ06
PYO7=11Y07+GZ Q07
PY08=HY(}8+GZQ08
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PY09=HY09+GZQ(9

PY10=HY10+GZQI10

PY11=HY11+GZQl!

PY12=HY12+GZQI12

PY13=HY13+4GZQ13

PY14=HY14+GZQ14

PY15=HY15+GZQI15

PY16=HY16+5ZQ16

PY17=HY17+GZQ17

PY18=HY18+GZQI18

PY19=HY19+GZQ19

PY20=HY20+GZQ20

SELECT 1

*Calculation Of Potential Heads (PO) Per Quadrat
*i.c., HT + MT + GZ + GR, That [s Total Heads
POO1=PY01+GRQ01

PO02=PY(2+GRQ02

PO03=PY03+GRQ03

POO=PY4+GRQM

PO05=PY05+GRQOS5

PO06=PY06+GRQO6

PO07=PY07+GRQO7

PO08=PY08+GRQO8

POMI=PY09+GRQY

PO10=PY10+GRQI0

PO11=PY11+GRQ11

PO12=PY12+GRQ12

PO13=PY13+GRQI3

PO14=PY14+GRQ14

PO15=PY15+GRQI15

PO16=PY16+GRQI6

PO17=PY17+GRQI17

PO18=PY 18+GRQ18

PO19=PY19+GRQI9

P0O20=PY20+GRQ20

SELECT 1

* Calculation Of Various Tillering Types

DO NTTILF11

SELECT 1
SUMMT=MTQO1+MTQ02+MTQO3+MTQM+MTQO5+MTQO6+MTQO7+MTQO08+;
MTQOI+MTQIO+MTQII+MTQI2+MTQI13+MTQ14+MTQ15+MTQ16+MTQ17+;
MTQI8+MTQ19+MTQ20

SELECT 2
WTPHM=MTTR/(SUMMT+0.00000001)
REPLACE CWTPHM WITH WTPHM

IF MTUT>(0

REPLACE CTHPC WITH (MTTR/MTUT)*1(X))
ELSE

REPLACE CTHPC WITH 0.(X)

ENDIF

WTPHS=TFWT/30

*HR Yicld (HRKH) In Kg/Ha, t.e, HR

SELECT 1
SUMHR=HRQO1+HRQ2+HRQ0O3+HRQM+HRQO5+HRQU6+HRQOT+HRQOK+;
HRQO9+HRQI0+HRQI1+HRQI2+4HRQ13+HRQI4+HRQIS+HRQI6+HRQI 7+;
HRQI18+HRQI19+HRQ20

SELECT 2

HRKH = IIF (WTPHS>0,WTPHS,WTPHM)*SUMHR*(CMULTT/1(XX))
REPLACE CHRKH WITH (HRKH/(NOQIIR+).0000(001))
*MT Yicld (MTKH) In Kg/Ha, ie, MT

SELECT 1
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SUMMT=MTQ0l+MTQ02+MTQ03+MTQ(M+MTQOS+MTQO(»+MTQ07+MTQO8+;
MTQO9+MTQI10+MTQI l+MTQlZ+MTQl3+MTQI4+MTQIS+MTQl6+MTQl7+;
MTQ18+MTQ19+MTQ20
SELECT 2
MTKH = IIF (WTPHM>0.WTPHM.WTPHS)‘SUMMT*(CMULT'I‘/I000)
REPLACE CMTKH WITH (MTKH/INOQMT+0.00000001))
*GR Yicld (GRKH) In Kg/Ha, i.c, GR
SELECT 1
SUMGR=GRQOI+GRQ02+GRQO3+GRQ()4+GRQ05+GRQO6+GRQO7+GRQ08+;
GRQO9+GRQIO+GRQII+GRQIZ+GRQI3+GRQ14+GRQI5+GRQl6+GRQl7+;
GRQ18+GRQ19+GRQ20
SELECT 2
GRKH = IIF (WTPHM>0,WTPHM,WTPHS)‘SUMGR‘(CMULTI‘/lOOO)
REPLACE CGRKH WITH (GRKH/(NOQGR+0.00000001))
*GZ Yicld (GZKH) In Kg/Ha, i.c, GZ
SELECT 2
SUMGZ=GZQ01 +GZQ()2+GZQ()3+GZQO4+GZQ05+GZQO6+GZQO7+GZQ03+;
GZQ09+GZQI+GZQ11+GZQ12+GZQ! 3+GZQ14+GZQ15+GZQI6+GZQ17+;
GZQ18+GZQ19+GZQ20
GZKH = IIF (W']'PHl\bO.W'ﬂ’llM,WTPHS)‘SUMGZ‘(CMULTF/IOO())
REPLACE CGZKH WITH (GZKH/(NOQGZ+0.00000001))
*Harvest Yicld (HYKH) In Kg/Ha, i.c, HR + MT (HYYLD) And Stand. Dev,
SELECT 2
SUMHY=HY01+HY02+HY03+IlY(M+HY()5+HY06+HY07+HY08+;
HY09+HYI()+HYIl+HY12+HYl3+HY14+HY15+HYI6+HYI7+;
HYI18+HY19+HY20
SUMHYT=SUMHY*WTPHM
HYKH = IIF (W’I‘PHI\1>O.WTPH1\1.W'I‘PHS)‘SUMHY‘(CMUL'IT/IOOO)
REPLACE CHYKH WITH (HYKH/ANOQMT-+0.00000001))
STORE 0000000000.0000 TO SSHYTI,SSHYT2
STORE 0000000000.0000 TO SSHY HYSDQ,CHYSDPH
SSHYTI = (HYOI‘WTPHM)“(HYO[‘WT}’HM)+((HY()2‘WTPHM)‘(HYOZ"‘WTPHM)H;
((HYO}‘W’I‘PHM)"(HYOS‘W'I‘PHlVl))+((HY04‘W’IT’HM)‘(HY(H‘WTPHM))+;
((HYOS*WTPHM)*(HYO5*WTPHM))
SSHYT2 = ((HYOé‘WTPllM)‘(HY()()‘WTPIlM))+((HY07‘WTPHM)‘(HY07‘WTPHM))+;
((llYOS‘WTPHl\1)‘(H\’08‘W’IT’IIM))+((IlY()()‘WTPHM)‘(IlY()9‘WTPl.'M))
SSHYT3 = ((HYHO*WTPHM)*(HY I0*WTPHM))+((HY 1 P*WTPHM)*(HY IT*WTPHM))+;
((HYl2‘WTPHM)‘(HYIZ'WI‘I’HM)M((llYlJ‘W'I‘I"HM)‘(HYIB‘WWHM))
SSEYT4 = (HY14*WTPHM)*(HY 14*WTPHIM))+;
((HYI5“)\"I'PHM)‘(HYIS‘WTPIIM))+((HY|6‘W'IT’HM)‘(HYl()‘WTPHM))+;
((HYI7*WTPHM)*(HY I7*WTPIIM))
SSHYTS = ((HYlX‘WTPHM)*(HY]X‘WTPHM))+((HYl‘)‘WTPI-lM)*(HYl‘)‘WTPHM))+;
((HY20*WTPHM)*(HY20* WTPI{M))

SSHY = (SSIIYTI+SSH‘1’T2+SSHYT3+SSHYT4+SSIIYT5)

HYSDQ =  (SQRT((SSHY-((SUMHYT*SUMHYT)/;
(NOQMT+0.0000C001))AINOQM T+ 0.000XXK0 1) - 1)))
REPLACE CHYSDPH WITII (HYSDQ*(CMULT/I000))
*Produced Yield (PYKH) In Kg/Ha, ic, IR + MT + GZ
SELECT 2
SUMPY=PYOI+PY02+PYU3+PY(H+PY0S +PYOO+PYO7T+PY 0B +;
PYOO+PYTO+PY 11+PY 124PY 13+PY 144P Y 15+PY 164+PY 17+;
PY18+PY19+PY20
PYKH = IIF (WTPIlM>(),W1PHM,WTPHS)‘SUMPY‘(CMULTF/I()()O)
REPLACE CPYKH WITH (PYKH/NOQMT+0.00000001))
*Potential Yicld (POKH) In Kg/lla, ic, HR + MT + G7 + GR
SELECT 2
SUMPQ=PO01+POO2+PO0O3+POM 4+ POOS + PON6+POOTA POOS +:
POOI+POL0+POT1+PO124PO 13+ PO144PO15S+PO 16+PO1 74
PO8+PO19+P0O20
POKH = IIF (WTPHM>0,WTPHM, WTPHS)*SUMPO*(CMULTT/1000)
REPLACE CPOKH WITH (POKH/MINOQMT+0.00000001))
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*Adjusts Yields For Grain Moisturc

IF GNMT = 0

REPLACE CHRKHA WITH (CHRKH * 1.10/1.12)
REPLACE CMTKHA WITH (CMTKH * 1.10/1.12)
REPLACE CGRKHA WITH (CGRKH * 1.10/1.12)
REPLACE CGZKHA WITH (CGZKH * L.1/1.12)
REPLACE CHYKHA WITH (CHYKH * 1.10/1.12) -
REPLACE CPYKHA WITH (CPYKH * 1.i0/1.12)
REPLACE CPOKHA WITH (CPOKH * 1.10/1.12)

ELSE

REPLACE CHRKHA WITH (CHRKH * (1.10/(1 + GNMT)))
REPLACE CMTKHA WITH (CMTKH * (1.10/(1 + GNMT)))
REPLACE CGRKHA WITH (CGRKH * (1.10/(1 + GNMT)))
REPLACE CGZKHA WITH (CGZKH * (1.10/(1 + GNMT)))
REPLACE CHYKHA WITH (CHYKH * (1.10/(1 + GNMTY))
REPLACE CPYKHA WITH (CPYKH * (1.10/(1 + GNMT)))
REPLACE CPOKHA WITH (CPOKH * (1.10/(1 + GNMT)))
ENDIF

*Various Head Counts (Plants Per Hectare)

DO NTTOTF11

SELECT 1

SKIP

ENDDO

CLOSE ALL DATABASES

*End Program

B.2 THE NTTILFI1 SUB-PROGRAMME

CLEAR

*Subprogram NTTILF11, Calculates Various Measures Of Tillering
SELECT 1

* Calcutation Of Various Tillering Types

TILLIT1 = (PO)1/(PNQO14+0.00000001))+(P0O02/(PNQ02+0.00000001))+;
(POO3/(PNQ03+0.0000000 1))+ (POO/(PNQ04+0,00000001))+;
(POOS/(PNQOS5+0.00000001)1+(POOG/(PNCN6+0.00000001))+;
(POO7/(PNQOT7+0.00000001)+(PO08/(PNQUS-+0.00000001))

TILLIT2 = (PO0Y9/(PNQ09+0.00000001)+(PO10/(PNQ10+0.00000001))+;
(PO11/(PNQ11+0.00000001 )+(PO12/(PNQ12+0.00000001))+;
(PO13/(PNQ13+0.00000001)}+(PO14/(PNQ14+0.00000001))+:
(PO15/(PNQ15+0.00000001) =+ (PO16/(PNQ16+0.00000001))

TILL1T3 = (TILLITI + TILLIT2 +;
(POL7/PNQ17+0.00000001)+(PO18/(PNQ18+0.00000001))+;
(PO19/(PNQ19+0.00000001))+(PO20/(PNQ20+0.00000(01)))

SELECT 2

NOQPNT = IIF(INOQPN>0,NOQPN,())

TILL] = HFINOQPNT>0, TILLIT3/NOQPNT,0)

SELECT 1

TILL2T1 = (POOL(TNQO1+0.00000001))+(PO02/TNQO2+0.00000001))+;
(POO3/(TNQ(3+0.00000001))+(POC4/(TNQO4+0.00000001))+
(POOS/(TNQOS+0.00100001))+(POOG/(TNQO6+0.00000001))+;
(POOT/(TNQOT+L.00000001))+(POOS/(TNQOE+0.00000001))

TILL2T2 = (POO9/(TNQO9+0.00000001))+(PO10/(TNG 10+0.00000001))+;
(POT1/(TNQI1140.00000001)+(PO12/(TNQ12+0.00000001))+:
(PO13/(TNQ13+0.0000000 1)+(PO14/ATNQ14+0.00000001))+;
(PO1S/(TNQIS5+0.00000001))+(PO16/(TNQ16+0.00000001))

TILL2T3 = (TILL2T1 + TILL2T2+,
(PO1T/(TNQI17+0.00000001))+(PO18ATNQ18+0.00000001))+;
(PO19/(TNQI19+0.00000001)}+(PO20/(TNQ20+0.00000001)))

SELECT 2

NOQTNT = HF(NOQTN>0,NOQTN,0)
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TILL2 = IFNOQTNT>0,TILL2T3/NOQTNT.0)
SELECT 1

TILL3T1 = (HYO1/(PNQO1+0.00000001))+(HY02/(PNQU2+0.00000001))+;
(HYO3/(PNQ03+0.00000001))+(H Y 0/(PNQU4+0.00000001))+
(HY05/(PNQOS5+0.00000001))+(H Y 06/(PNQ06+0.00000001))+:
(HYO7/(FINQO7+0.00000001))+(H Y08/(PNQO8+0.00000001))

TILL3T2 = (HY09/(PNQ09+0.00000001))+(HY 10/(PNQ10+0.00000001))+:
(HY11/(PNQ11-+0.00000001))+(HY 12/(PNQ12+0.00000001))+;

(HY 13/(PNQ13+0.00000001))+(HY 14/(PNQ14+0.00000001))+:
(HY15/(PNQ15+0.00000001))+(HY 16/(PNQ16+0.00000001))

TILL3T3 = (TILL3T1 + TILL3T2 +:

(HY 17/(PNQI17+0.00000001))+(HY 18/(PNQ18+0.00000001))+:

(HY 19/(PNQ19+0.00000001))+(HY 20/(PNQ20+0.00000001)))

SELECT 2

NOQPNT = IIFINOQPN>0.NOQPN,0)

TILL3 = [IFNOQPNT>0,TILL3T3/NOQPNT,0)

SELECT 1

TILLATL = (HYO1/(TNQO1+0.00000001))+(HY02/(TNQO2+0.00000001))+;
(HY03/(TNQO3+0.00000001))+(H Y04/(TNQO4+0.00000001))+;
(HYOS/(TNQOS5+0.00000001))+(H Y 06/ TNQOG+0.00000001))+:
(HYO7/(TNQO7+0.00000001))+(H YO8/(TNQO8+0.00000001))

TILLAT2 = (HY09/(TNQ09+0.00000001))+(HY 10/(TNQ10+0.00000001))+;
(HY H/(TNQ11+0.00000001))+(HY 12/(TNQ12+0.00000001))+;

(HY 13/(TNQ13+0.00000001))+(HY 14/(TNQ14+0.00000001))+:
(HY15/(TNQI5+0.00000001))+(HY 16/(TNQ 16+0.00000001))

TILLAT3 = (TILLATI + TILL4T? +;

(HY 17/(TNQ17+0.00000001))+(HY 18/(TNQI8+0.00000001))+:
(HY19/(TNQI9+0.00000001))+(HY 20/TNQ20+0.00000001)))

SELECT 2

NOQTNT = IIF(NOQTN>0,NOQTN,0)

TILL4 = IIFINOQTNT>0,TILLAT3/NOQTNT,0)

REPLACE CTILL1 WITH TILLI

REPLACE CTILL2 WITH TILL2

REPLACE CTILL3 WITH TILL3

REPLACE CTILL4 WITH TILL4

RETURN

B.3 THE NTTOTFI1 SUB-PROGRAMME

*Subprogram NTTOTF11

*Various Head Counts (Plants Per Heclarc)

*Total Plants (TN) And Standard Deviation

SELECT 1|

TNHHT1 = (TNQOT +TNQO2 + TNQO3 + TNQO4 + TNQOS +TNQO6 + TNQOS +;
TNQO9 + TNQIO + TNQII + TNQI2 +TNQI3 + TNQI14 + TNQIS +;
TNQI6 + TNQI7 + TNQI8 + TNQIY + TNQ20 + TNQO7)

SELECT 2

TNHH = ((TNHIT1ANOQTN+0.00000001))*CMULT)

REPLACE CTNIIH WITHH TNIIH

STORE O00000GKKLO00 TO SSTNT!,SSTNT2,SSTNT3,SSTNTA
STORL 0000000000.0000 TO SSTN, TNSDQ.CTNSDPH

SELECT 1
SSTNTI = ((TNQOI*INQOT) + (TNQO2*TNQO2) + (TNQO3*TNQO3) +;
(TNQO4*TNQXM))

SSTNT2 = ((TNQOS*TNQOS) + (TNQUG*TNQUG) + (TNQOT*TNQUT) +;
(TNQUS*TNQOS) + (TNQUO*TNQ9) + (TNQIO*TNQ10))

SSTNT3 = ((TNQIT*TNQI1) + (TNQI2*TNQI2) + (TNQI3*TNQI3) +;
(TNQI4*TNQ14))

SSTNT4 = ((TNQIS*TNQIS) + (INQIG*TNQI6) + (TNQIT*TNQIT) +;
(TNQIB*TNQI8) + (TNQI9*TNQI9) + (TNQ20*TNQ20))

SSTN =  (SSTNTI+SSTNT2+SSTNT3+SSTNT4)
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SELECT 2
NOQTNT = IIF(NOQTN > 0, NOQTN, 2)

TNSDQ = (SQRT(SSTN-((TNHHTI*TNHHTi)/NOQTNT))/(NCQTNT-1)))

REPLACE CTNSDPH WITH (TNSDQ*CMULT)

*Total Number Productive Plants (PN)

SELECT 1

PNHHTI = (PNQO! +PNQO2 + PNQO3 + PNQO4 + PNQOS +PNQO6 + PNQOS +;
PNQO9 + PNQI0 + PNQI1I + PNQ12 +PNQI13 + PNQ14 + PNQI5 +
PNQI16 + PNQI17 + PNQI8 + PNQI19 + PNQ20 + PNQO7)

SELECT 2

PNHH = (PNHHTI/(INOQPN+0.00000001))*CMULTT)

REPLACE CPNHH WITH PNHH

*Total Number Of HR

SELECT 1

HRHHTI = (HRQO1 +HRQQ2 + HRQO3 + HRQO4 + HRQOS +HRQO6 + HRQOS +;
HRQ09 + HRQ10 + HRQI1 + HRQ12 +HRQI13 + HRQI14 + HRQIS5 +;
HRQI16 + HRQ17 + HRQ18 + HRQ19 + HRQ20 + HRQO7)

SELECT 2

HRHH = ((HRHHT1/(NOQHR-+0.0000001))*CMULT)

REPLACE CHRHH WITH HRHH

*Total Number Of MT

SELECT 1

MTHHTI = (MTQO1 +MTQO02 + MTQO3 + MTQ04 + MTQO5 +MTQ0O6 + MTQO8 +
MTQO9 + MTQI0 + MTQI1 + MTQ12 +MTQ13 + MTQ14 + MTQIS +
MTQI16 + MTQ17 + MTQI18 + MTQ19 + MTQ20 + MTQ07)

SELECT 2

MTHH = ((MTHHTI/ANOQMT+0.00000001))*CMULT)

REPLACE CMTHH WITH MTHH

*Total Number Of GR

SELECT 1

GRHHTI = (GRQO! +GRQ02 + GRQO3 + GRQ04 + GRQOS +GRQO6 + GRQU8 +;
GRQ09 + GRQI0 + GRQ11 + GRQI2 +GRQI3 + GRQI14 + GRQI5 +;
GRQI6 + GRQ17 + GRQI8 + GRQI19 + GRQ20 + GRQ07)

SELECT 2

GRHH = ((GRHUT1/(NOQGR-+0.00000001))*CMULT)

REPLACE CGRHH WITH GRHH

*Total Number Of GZ

SELECT 2

GZHHT! = (GZQ0! +GZQ02 + GZQO03 + GZQM + GZQO5 +GZQ06 + GZQ08 +;
GZQ09 + GZQI10 + GZQI1 + GZQI2 +GZQ13 + GZQI14 + GZQIS +
GZQ16 + GZO17 + GZQI18 + GZQ19 + GZQ20 + GZQO7)

SELECT 2

GZHH = (GZHHTI/ANOQGZ+0.0000001))*CMULT)

REPLACE CGZHH WITH GZHH

*Total Heads (PO) And Standard Deviation

SELECT 2

POHHTI = (POO1 +P002 + POO3 + PO + POOS +PO06 + POOB +;
POO9 + POI0 + PO11 + POI12 +P013 + POI14 + POIS +;

PO16 + PO17 + POI8 + PO19 + PO20 + POO7)

SELECT 2

POHH = ((POHHT1/(NOQMT+0.00000001))*CMULT)

REPLACE CPOHH WITH POHH

STORE 0000000000.0000 TO SSPOTI1,SSPOT2

STORE 0000000000.0000 TO SSPO,POSDQ,CPOSDPH

SSPOTI = ((POO1*POO1) + (POO2*PO02) + (POO3*PO03) +;
(POO4*POMY) + (PONS*POOS) + (POUG*PONG) + (POO7*POOT) +;
(POOS*PO0B) + (POMY*POMY) + (PO10*POI10))

SSPOT2 = ((PO11*PO11) + (PO12*PO12) + (PO13*POI13) +;
(PO14*PO14) + (POI5*PO1S) + (PO16*POI6) + (POIT*POIT) +
(POI18*POI18) + (PO19*PO19) + (PO20*PO20))

SSPO = (SSPOTI+SSPOT2)
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NOQMTT = HF(NOQMT > 0, NOQMT, 2)

POSDQ = (SQRT((SSPO-(POHHTI*POHHTI)/NOQMTT))/(NOQMTT-1)))
REPLACE CPOSDH WITH (POSDQ*CMULT)
*Calculation Of Average Plant Height (CPLHTAV) (Cms)
SELECT 1
PTHTT =(PTQO1+PTQ02+PTQ03+PTQ04+;
PTQO5+PTQO6+PTQ07+PTQO8+PTQO9+PTQ10+;
PTQI1+PTQI2+PTQI13+PTQ14+PTQI5+PTQ16+;
PTQ17+PTQ18+PTQ19+PTQ20)
SELECT 2
REPLACE CPLHTAV WITH (PTHTT/(NOQPT+0.0000001))
RETURN
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APPENDIX C: LIST OF FILES
The list of files on disk W100 that are relevant for cntering the data and processing it arc as follows:
(a). Data Collection Forms: Can be obtained from printing pages 2 and £ from Working Paper 33
itself, i.c., file WP33,
). Databasc Files:

Plant Population Densities:

Database file: FORMOS.DBF
Index file: FMOS5ID.NDX
Quickreport files: FORMO5.QR
Harvest Information:
Databasc filcs: FORM11A.DBF
FORM11B.DBF
Index files: FM11AID.NDX
FM11BID.NDX
Quickreport files: FORMI1A.QR
FORMI11B.QR
(). Programmes for Calculating Variables:
Plant Population Densitics: Main programme: NTFMO5G.PRG
Harvest Information: Main programme: NTFM11.PRG
Sub-programmes: NTTILF11.PRG

NTTOTFILPRG
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