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INTRODUCTION 

Plant population densities and crop yields are fundamental criteria iii evaluating agronomic work. In FSR 
be very time consuming.work obtaining accurate estimates of these in RMRI, RMFI and FMFI trials can 

Several methods used h' ATIP for collecting data to estimate these variables are described elsewhere 

(Worman, Norman and Ware-Snydcr, 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 

emphasis is placed on systematic quadrat sampling within plots to obtain the necessary data for 

undertaking the estimating procedure. 

the data 	 from the quadrats in order to derive estimates of plant population densities andManipulating 
yields per hectare can in itself be a time consuming process. Therefore dBase Ill PIUs protranrles have 

errors. This working paperbeen designed to facilitate this process and reduce the potential for arithmetic 
is devoted to documenting the procedure for obtaining these estimates. There are three basic steps in this 

estimation process: 

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

(b). 	 Data need to be transferred from the data collection forms directly into specially designed 

databases in dBase III Plus. 

(c). 	 After making sure the data have been entered accurately into the databases, the estimates of plant 

population densities and crop yields are obtained by running specifically designed dBase 

programmes. 

Therefore there is a close relationship between tie data collection forns, the structure of the databases, 

and the content of the dBase Ill Plus programmes. To provide the necessary documentation, examples of 
The data collection forms presented are modifiedall three 	components are given in this working paper. 

These in turn were based on thoseversions 	 of those used in the 1988-89 National Tillage Trial. 
and crop yields areoriginally developed by ATIP Mahalapye. Estimating tile plant population densities 

It should be noted that tie procedure for estimatingconsidered in separate sections (Sections A and B). 
case of legumes -- the otheryields only applies to cereal crops. In general it has been found that in dte 

major type of crop -- it is better to harvest the production of the whole plot since die plots are not 

generally ve-ry large (Worman, Norman and Ware Snyder, 1990: p. 175). 

In order to be able to use the various forms, databases and programmes given in this paper, copies of all 
ATIP office at Sebele. The relevant files areef them 	 are available on a disk (i.e., disk WI00) in the 

disks and then the forms, databases andlisted in Appendix C. Copies can be made on to other 
programmes delineated in this working paper can be used for collecting, enteriig ind processing data. 

Another approach to calculating the variables discussed in this working paper would be to set die 

programmes up on a spreadsheet in Lotus 123. Such an approach is probably reasonable if there are only 

a few plots. However, the advantage of the approoch described in this report is that data from a large 
termsnu,nb.t 	 of plots can be processed at once (i.e., in a batch) res,!lting in increased efficiency both in 

of time 	and storing of the results. 

A final section to ihis working paper (Section C) discusses how data -- particularly the calculated 
Lotus 123, so that statisticalvariables -- can be transferreo from the lBase files to Abstat, MSTAT or 

analyses can be undertaken. 

A. ESTINATION OF PLANT POPULATION DENSITIES 

DATA COLIECTION AN[) ENTRYA.1 

Table Al presents the form used for collecting data on plhnt stand densities. Tlre methods used for 
Norman and Ware­collecting data using the systematic quadrat method is described elsewhere (Worman, 


Snyder, 1990: pp. 166-170).
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TABLE Al: FORM 05: PLANT STAND DENSITY DATA COLLECTION FORM 

VILLAGE: *VILLNAMU" 

FARMER NAME: 
*FARMNAME* 

STAND DENSrrY DATE: DATh 

I QuADRA'r I PLOi- P6- - IPLOT -- PLOT- I PLOT I i'I.OT PLOT _ _iI PLO' -

II I I I I I I 
I Q()5
1__ 	 - j3I I I I 

IIQI0.- -- -1. - I -I - - -- ------ .- .I -- ------. ... . .
 
I - --Q 3- .. 	 I I . . . . .
 

". . . . . .
 .
 .	 . . -- ------ - - . 

Q06 I..........
 

" II I _" .. - . . .. .. . .. 
I Q09 , .. .. . ... . . . . . ... .. . . . .. .. .	 . . . . ... .
I 	 OQ14 I 1 I . . .

II
I 	 R ..... .. 

I *Qt IO I ..... . . ... . .. . . .. .. . .I 	 . . ... . . ..... . .-Q16- II I I I2 . . . IQ... .. .I .. . .. . . . -- ------------ ..................
..
 

I I o QI38 * I 1 -1 	 1 1 ...... .. .... ....
 

I 	 - 2 - I I I I __I I 

*QI7 * II ". . . .. . . . . . . . .. . 

S LIQIs I line refer t t n o. . .. 
I 

. ... . . 
*Ql9 * 

....... . .. 
. . I. . .. . ... .. . .... . . . . .. . . . .. . .... . . . 

. . . .. .. .I . .... .. .... 
N Q20 	 I ....................... 
 ................
 

*NQUAD ' ­ -I. ..... . . ..
 

IIRS * I . . . ... .. . . .. . .... . . . . . .. .. . .
 . . .. . . .
 
une varabl IBCP) RS*rfr otewdhrw ar iiapr ins an *NIS 
to th numbe of row sampled in audrt 

t i I f tI 	 _ II 

I . .. .. .. . . I . I 

a. ... thce number 	 wh~ich dlatEntries,ICploteon. ..this iinc arc of quadJrats th-e-plot onoetanoeclm a i-nfo .. stand.....nt .were-colldcted.--, coum o. pln ... ..co (e....two... s 
plots coing tw difrnb. 	 Entries on crp) 1i suc a caetepo dniiainatifs linc indicate whether the plot is broadcast (cntcrB) or row i edoplanted (enter R).c. 	 Entries on this iine indicatc te lcngth of the side of the quadrat in mnetr~s.

d. 	 Entries on these lines need to I- completed only if thc plot i:,row planted (i.e., R appears 
under variable kIBCRP*). *RWSP* refers to the width rows are apart iDtmtres, and *NRe61*to the number of rows sampled ina quadrat. 

c. 	 Entries on this line refer to the name of the crop. 

Note: 	 This form allows data to be enteredl from eight plots,. If there is more than one crop per
plot, then more than one column can be used for plant stand count; (e.g., two cohonns for
plots containing two different crops). iosuch a ca.se the plot identification at thle head of 
the column needs to be dlifferentated in some way (e.g., plot l01S for the sorghum stand 
and 101C for te cowpea standl). Plot numbers coul also be identified differently e.g., 
101, 1012,etc. 
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Data arc entered straight from the form into a databise called "FORM05" (i.e., "FORM05.DBF") which 

has the structure given in Table A2. As Table A2 indicLtcs there is ar, identification variable (ID) which 

should be a unique character variable. The dataoase, whenever it is loaded, should be loaded together 

with the index file "FM051D" (i.e., "FM051D.NDX") which is indexed on variable ID. The ID variable 

enables any record to be quickly accessed for editing. Often some combination of village name, farmer 
repot. format in dBase II Plus is not veryidentification and plot number is used as an ID.' Since the 

powerful, there is available, a Quickreport file called "FORMO5" (i.e., "FORM05.QR") which can be used 

to print out the reccrds in full to provide an easier format for checking the entries in die database. 

Careful checking, and if necessary, correction of the entries is important. Inaccurate entries could result 

in inaccurate ctimnates of plant stand densities 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 programnme. 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 

eases checking and correction procedures. 

,ABIIt:A2 STRI1;Ri:. 01F)IIASEI PiLUS FInLFOR PIANT POt;IATION DATA 

Ntmc of file: I)RMO5 liF 

'm'.itllit NAMEI. 	 o!i I. 
11) C 5 	 NQUAD N 3 
VU . C 15 	 acRlP C 3 

Ftt.)iNA-X,,i iYN DECIAI I1tL,D TPO 7 5'l. c 

IINAMI, 

FARMNAMNI C i5 	 QDSZ N 4 2 

DAWI I3.te 9 	 RWSP N 4 2 
PLOr C 4 	 NRIS N 3 
QOIA N 3 	 RCOP C 10 

QO2A N 3 	 CAPI1'Q N 5 2 
CAPI.1' IA N 12 4 
CSQPDN N 14 4 
CSQPDPII N 14 4 

Qi9A N 3 C'AUi.T N 10 4 

Q20A N 3 

A.2 RUNNING TIlE DIIASE PROGRAMME 

When the data have been correctly entered in the dBase file "FORM05" it is time to run thu dBase 

programme "NTFM05G" (i.e., "NTFM05G.PRG"). This piogramme can be accessed by writing at the 

DOS prompt DO NTFMC(5G'. The only requirement is that the database and the programme should be 

on the same disk. Itis possible to get to the DOS prompt by pressing <Esc>' to get out of the ASSIST 

dlase system. After pressing the <Return>' key, the programme will then process all the records in the 

file and enter figures for the calculated variables inthe appropriate positions in die records. The variables 
calculated are defined as follows: 

CAPLTPQ - Average number of plants per quadrat.
 
CSQPDN -- Standard deviation of plants per quadrat.
 
CMULT Calculates imultiplication factor to express variables in per hectare terms.
 
CAPLTPIIA -- Average number of plants per hectare. This u ,& zu input the number of plants
 

in each quadrat.
 
CSQPDPII -- Standard deviation of plants per hectare.
 

The programme, as it is at the tmoenti, calculates the variables for all the records in the file. If there is 

only one or there are a few records that need to be recalculated as a result of corrections, there is a short 

cut to calculating the variables in all the records again. This is (lone by' typing MODIFY COMM 

If the there is more than one crop in the 	plot then the crop may also be identified in some way 

(see note in Table Al). 

This programme specifies Ihat "FORM05" is to be used and therefore can be written whether or 
not database "FORM05" is loaded itthe litle. 

'. The symbols < and > refer to pressing the key marked with characters between the symbols. 

s. Sometimes called the <Enter> key. 
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NTFM05G at the DOS prompt and inserting GOTO, followed by the number of the record that needs tobe modified just after the USE FORM05 statement. The file can then be saved by simultaneouslypressing the <Ctrl> and <End> keys (the <Fn> key as well if you are using a 	 Zenith laptop), and tieprogramme can then be run. It will start running at the record number stated. In order to stop theprogramme after completing the calculations for that record press ie <Esc> key. It will then stoppingcalculating the ,ariables for all the following records in the 	 file. Be sure to change the programme"NTFM05G" back to the original structure before stopping work. This is done by using the sameapproach as delineated above for inserting the GOTO statement. 

If a list of the values of the calculated variables is wanted, this can be obtained either by runningQuickreport "FORM05" or using the report fornat in dBase III Plus 	for printing out specified variables.For example, this can be done for specified variables at the DOS prompt by writing: 

LIST ID,CAPLTPQ,CAPLTPI-IA TO PRINT 

Any number of variables can be specified using the above format. 	 The list will be printed. If you wishafter this to 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 TIlE DATA COLLECTION FORM
 

Table BI is the form used for coilecting data on cereal crop yields. 
 The methods involved in collectingdata using the systematic quadrat method are (eseril'ed elsewhere (Worman, Norman and Ware-Snyder,1990: pp. 171-172). Some additional points to note Labout obtaining the information for completing this 
form are as follows: 

(a). 	 It is necessary to complete one fonn for each plot. If the plot has more than one crop aseparate sheet will be required for each crop. 

(b). 	 If possible 20 quadrat sub-samples are taken in a systematic pattern front each plot. Threepeople are needed to work with each quadrat sampling. Two carry the rigid quadrat. Whenlocating sub-sample positions in the plot, the front quadrat carrier directs the movement along thecorrect 	 sampling line. The rear quadrat carrier counts paces and stops the movement at eachsub-sample position. avoidTo bias, this rear carrier needs to walk somewhat blindly.he/she stops at a sub-sample position, the quadrat should be gently 
When 

lowered and placedimmediately in front of his/her toe. The third person records data and carriers sample bags andthe plant height measurement stick. Quadrat carriers assist in making counts and harvesting
heads. 

(c). 	 As indicated earlier the form is designed for use with grain crops. Experience has shown thatwith legumes it is better to harvest the production of the whole plot since the plots are notgenerally very large. For cereal fieldcrops, assessments are made and recorded for the totalnumber of plants alive within the quadrat, the number of these plants that have produced grain,and the average plant height. Average plant height ;s 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 cereal heads, or signs of cereal heads, within the quadrat are counted. These are recorded as 
follows: 

FIR 	 H- which harvested by the farmer befcre the sampling date. Signs of cutting
Ileads were 

will be evident on each sulk.
 

MT -- Heads which are present and ready for harvest.
 

GR -- Ileads which 
 are still immature but which, in tie judgement of the research staff, couldstill be harvested at a later (late. GR heads are more to be alikely factor in broadcast
plots which tend to have a wider range or maturity. 
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IlEAl)HARVEST ASS&ESMENI'S ON PLANT SrAND, PROIIUCTIVE PLANT NUMIIER, GRAIN
TAIIJI. III: FOINII: 

WEIFIIT AND GRAIN YIELD 

VII..AGI.: .*VILI 

FARMI3 NAME: 

PLOT NUMBER: . 

IIARVIESIASSESSMENT I)ATE: .. 

COMPIJiTIT'llIRESIIING DAT"F.: . 

A 

Quadrat I Total h I # Plt.l, I Plant I I'Iant rjid Numlber s-

I No' I 'lants I Plants 1ll (('m5) I hR 

I I-------------1111.1)ASSESMENS 

I NU. , . CR 

I I 
 I I I 


I 	 . .. . . . . . J 

I
I Q02- I I


SI 	 . . .. .J 
1
I ()3- 1 


I 	 . .. . . .. . .. . 

.I.i
I 

I . . . I.. I I
i" I. I .. . I,. . . . . .. . .. ... . . . . . . . . . . . . J 

I - QII* I I I I I I 

S. . .. .... . .. . . . -than 

I I I 	 I 

jI 


I 

1I_ 

I I _ _ i _ _ I

I-0. I I 


I * Q 6. I I I I I
 

- Q 2 I I I I. .
 
I I
* Qi1 I 


I Q I I I I
 
I Q6 I. I I I I I I
 

, Oi___ I 
 __ ._ 

I I I
I * Q II I I 


Q 1 I? I I I I I
 

0I 9 1I 1 1 1
 

I l I - I I - -I I . I - I I 

_I.. .. - .	 ­

' 01QI4* FI I-IQINQI I- I - I 1MI 'I- I -Z
 
.. I -7 I
 

.I 12. I ,5 1 .I I . F RE. .D A.S 0a . 1r5't . ......
I l .. 

I I I I I I 	 I I
I'N)IM -
I
• 1I 

'IO*A,"01: IH TH I I HD TI T I lFDI jA 	 S I
 

*lNQ \ ( R 1 MQ I GR *I (IIIOdAs I 00 OR RO PLI'IQ 

[is(ROW MT Alt-AD): 	 APAR(NIA__. Sj:t 't 	 WFIt))I rOWS ANIRL1I \ISI.F NGCI01: OUl)A- IR~l (ERAS)1; 

AT(l.I IS:It: 4,1 ISR W IA ' 1 I) ID1 RO SA EA 


FI(II IIRTiil*01ISop ROWS SAMLES(iAqEDINQAI)A:'[TA. ]:'IIIJSIt:II FOWIS IN)TI~ ~SAARAT~ UME 

- 5File: I S A 

AMF 

*FARMNAM . 

.PlflT*. 

*IIVDA. 

IDA. 

Nott, OntDtfinitir'ns: 

1 1H HR. - hleadsalready hai, sttd 
Ileads rc.dy for hariesting 

GR .Immatutre hcads that arc likely it) 
maItiture intime 

GZ -- Gard headls 

Not lhAt For azh (uadri 

"N"#~ d Plants" should never Ix'mort 
th an nie'Total # Plants" 

"o :',Ml. Plant. sbLuld neer , nmore 
the sunto the hLads in 

in the IIR. Ml' ;R and CZ 
colutIIs 

O -Nu bro qadAsm sceO 	 .N me fqur' t4e 

t.. n 

aM lrW ._______
MTR _____ 

R I1 

*IS' ___-


DatA JuneR6 , 199
 

II:N'lN(USRO 
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GZ --	 Heads which are missing and stalk or rI3nicle shows signs of fceding 	 by livestock.
Partially damaged heads will be teated as MT heads. 

(C). 	 After counting and recording the MT hcads on the data collection fc-m, they are cut and put in alarge burlap bag and labelled with ihe ID and PLOT numibcr. The bag should be closed toprevent 	 heads from falling out. 

(0. 	 Head samples cati be over, dried in the bag. Whea sun drying, heads must be removed from thebag. A lJage protected space is requitedl for sun d:ying ,amples. 

(h). 	 When head samples are at a uniform threshing moisture,' the sample is weighed ad thenthreshed. After threshing the grain is weighed. Data from the two s.eighings are recorded onthe data colleclion sheet. The burlap bag is used to hold the grain sitmple through the weighing
.,tep'. 

(i). 	 In the unfortunatc situat ion where the host farmer has already partially harvested ploLs, a sampleof thirty heads is taken ror timheth.s0ring i1(xir that were harvested fror, the trial area. 'Theaverage 	 w':i hi of tmd, thed head, can beVse to estimate die grain atreadv harvested from
stalks tinl show harv.i c'ttin . 

(j). 	 Grajn per quadrat is catiiatcd as ftblotws: 

(average weight (,inj/hOad of threshed sample heads x 	 MT head count)+ 	 (ave-age weight gm)/hlead of threshing 
+ 	

floor sample x IIR head count)(average weight (gmint/head of threshed sample ;icads x GZ head count) 

GR head production can t factored in by adding an estimal of average GR head weight x GRhead count. The estimate of average GR head weight could be that of die MT heads sampled' orthe average of additional saimpling later in the season. GR head production is not usually animportant factor in trials where researchers control the timing of harvest. 

11.2 	 ENTERING TIlE DATA INTO THE DATABASE 

Data are entered straight fro'mi time form into two databases called. 

"FORMI IA" (i.e., "FORM IIA.DBI-")
"FORM IIB" (i.e., "FORM IlB.DIF") 

Two databases are necessary because of the anmount of data that have to be entered from tile data
Lollection form. 

These databases have the structure-; given in Table B2. As Table B2 indicates there is an identificationvariable 	 (ID) in both databases which should be a unique character variable. The databa;es, wheneverthey are loaded, should be loaded together with the associated index file, that is: 

"FMI IAII)" (i.e., "FMI IAID.NDX") with database "FORMI IA""FM I IBID" (i.e., "FM II1 l D.NDX") with database "FORM II B" 

'. Occasionally grain mjoisture is estimated at threshing. If this is done, diere is provision on dieform for entering it (i.e.. variable 	 GNMT). If no estimation is done, the grain moisture isassumed to be IN2i :ind this figure should be entered on tile fon. 

In some ATIP' work, samples from tihe individual quadrats have been kept separate and threshedseparately, thereby making it possible to derive figures for threshed grain per quadrat. iowever,this greatly increases the time for collecting the data, and entering it and processing it on themicrocomputer. Tlhereforf ii die interest of efficiency, this is no longer recommended. 

. This 	 is, in fact, assi ned in the progranmmte given in Appendix 11. 
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TABIE 112: STUCIJRE OF DBASE III PLUS FILS FOR YIEI.D DATA 

Name of file: FORMIIADBF 

H.'.AML JYrj .i W~h~ilIfMal LED. L YPIMIL_ wlllD PMA.
 
ID C 6 IIRQOI N 3
 

VILI.NAMF. C 15 IIRQ02 N 3 
3FARMNAME C 	 15 
3PLOT C 4 
3IIVDA Date 8 


CDTA Date 8 IIRQI9 N 3
 

T'\QOI N 3 IIRQ20 N 3 
N 3 	 MTQOI N 3 

MTQ02 N 3
1Qo2 

"r-NQ19 N 3 
TNQ20 N 3 %rrQI9 N 3
 
PNQoI N, 3 %fTQ2o N 3
 
PNQO2 N 3 ORQOI N 3 

GRQ2 N 3 

PNQ19 N 3
 
PNQ2O N 3 GRQ19 N 3
 
PrQoi 
 N 3 GRQ20 N 3
 

PrQo2 N 3
 

I'I'QI9 N 3 
IIIQ20 

N.,me of file. FORMI IB BF 

I3D-A1 IYIT MDl 111 -ECIM-AI,
 
ID C 6 CIIRKII N 8 2
 
VII.LNAM, C IS CMT II N 8 2
 

FARNINAMF, C 8 2
 

J~tI3NME------TYI'- WIll II DEiTMAl. 

15 CORKII N 8 2 
CG7)II N m,LOT C 4 


IIVI)/\ Date 8 CIIYKII N 8 2
 

CDlA Date 8 
 CIIYSDPII N 14 2
 

(;V/QOI N 3 CPYKII N 8 2
 

GZQ02 N 3 CPOKII N 8 2
 
CTNI 1I1 N 12 2
 
CrNSI3II N I , 
CPNIIII N 12 2
 

GzQI9 N 3 CIIRIIII N 12 2
 

(zQ20 N 3 C.M,,11 S 12 2
 
12 2 CGRIIII N 12 2
 

MITR N 12 2 CGj111 N 12 2
 
N 12 2
 

MTT N 

NOQ1 .N N 3 CTOI11 

NOQI' 
 N 3 CPOSDII N I1 2
 

NOQPr N 
 3 CWTPI IM N 8 2
 

NOQIIR 3 
 CTPIIC N 5 2
 

NOQMI 3 CPI.IFAV N 7 2
 

NOQGR N 3 CIIRKI1A N 8
 
NOQGZ 3 CMr( 1IA N 8 2
 

TI:W'T N 12 I 
 CGRKIIA N 8 2
 

(;N.rr N 6 4 CGKI IA N 8 2
 

ICRP C I CIIYKIIA N 8 2
 

QIDSZ N 4 2 CPYKIIA N 9 2
 

RWSP N 4 2 CIPOKIIA N 8 2
 

NRIS N 4 2 CMUIT N 9 2
 
(1111.1 N 10 2
 
CF111.2 N 10 2
 
CrlJ.3 N to 2
 
C+r11.1. - W- 2--------------------------- ...........
 

In a sense entering these variables again in this database is redundant, since they also appear in the 
first database (FORMIIA.DBF). This is because the two databases are run together in the 
programme calculations. Only one variable is needed to link the records on the two databases. This 
is the ID variable. 

a. 
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Both index files are indexed on variable ID. The ID variable serves two purposes in enabling: 

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

Often some combination of village name, farmer identification and plot number is used as an ID. Usuallythe ID is assigned at the beginning of the trial 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 sure the the ID variable is on the data
collection form itself once data entry in the database hLs begun.
 

Since the report format in dBase 
IIIPlus is not very powerful, there are available, two Quickreport files 
called: 

"FORM I IA" (i.e., "FORM I IA.QR") for database "FORM IIA"
 
"FORMIIB" (i.e., "FORMIIB.QR") for database "FORMI IB"
 

These report formats can be u.ed to print out the records in full to provide a:neasier way for checking
the entries in the databases. Careful checking and, if necessary, correction of the entries is important.Inaccurate entries could result in inaccurate estimates of yields. Note that in entering data into database'FORM 1IB", no entries are made for the variables beginning with C since these are variahles calculated
by the dBase programmes associated with databases "FORM IIA" AND "FORM liB". 

11.3 RUNNING TilE DBASE PROGRAMMES
 

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

"NTFMII" (i.e., "NTFMI I.PRG") 

This programme, which is given in detail in Appendix B, is accessed by writing at the DOS prompt: 

DO N'I FM II 

It is possible to get to the DOS prompt by pressing the <Esc> key to get out of the ASSIST dBase 
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 NTFM II has two sub-programs. These are as follows:
 

NT'!LFI I -- Calculates the tillering variables.
 
NTITO'FI I .- Calculates various plant and head counts.
 

These are accessed automatically during the execution of the NTFM II programme.
 

A number of points about the NTFM 11 
 programine and its related sub-progranmes are as follows: 

(a). Although it is recommendd dl'ut dati from 20 qtaoraL, are taken in each plot, on occasion this
inmy not oci'L0 . 'h'tr'f,,!. l ', Ihin - i Lilh' tlocalculat.' e iy~itc' ( f vield:frmII different 
ni li rtr0)i nlr;ln1.i' \-l .IrI.'!" o .') i 1;ik i!) 

(h). All the M'i Jcad Ir : hiiL,',,tcd liolm qlia(kat., ,,ln 'l. hi, ulIkcdk .-i.ll is vwO'ied just
before and just alter threshitng. From this intoriimation it is possible o calculate the threshingpercentage ((CTFIIPC) and the weight of threshed grair, per MT head (CWTPIIM. If the crop
has already Ieen harvested, the average aioilt of grain per head from 30 heads on the threshing 

'.This is entered as zero if either the unthreshed (MTUT) or threshed weights (M'TrR) are missing. 
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TAII.E 113: DFl:NII1ONS OF CALCULATED VARIABILE'S IN DATABASE "FORM lID", 

ACRONYM -- - I-INN'ION 

Tillering
Variables: 
Cll1.1 Th'e total numler of heads(IIR.S'rI+GiGZ) divided by the totalnusnbe of productive plants (PN). [his is calculated Isdie 

of thefigsure calculated for each quadral. 

C1111.2 lhe totalnunlbr of heads (IIRsMT.rGRsGZ) divided by tht totalnumber of all plants (IN).
average 

Tiis i%calculated as the averageof 

the figuis calculated for each quadat. 
prtoductive plants (PN) Ibis is calculated as the

(1111.3 The totalnumler of harvested heads (IIRMT) divided by the total nurnlverof 
ave'rage of thefigurs calculated for suchquadrat. 

(1111.4 The tciai,number orharcsirdheads(IIR+.Nll) divided by the total numr of all plants (IN) 'Iisis calculaCd as the average of 

the figures calculated for eachquadrat 

Yield Variables (Nat Adjusted According To Grain Afuoiure): 
( IIRKl IR yield in kilogtrmnos per hectare.
 
CMIK II NIT )ield in hilograumnis perhectare.
 
(GRKlI GR )idd in kilogranimes per hectare.
 
(U( II GZ yield in kilogt mines per hectre
 
CIIYKI[ Ilarvated(I[IRoI') yield in kilogrammes per h
kxtare. 
(HIYSI)lII Standard deviation of husesied (IIR+I'I) in kilograuniies p" hectare. Information from the individual quadratswas usedinyield 


the calculation. 
(PYKII Iroduced (I IX.rGZI %,dis hectare.t'1d kilograrnnics per 
(POK II Potential (IIX'IR+(;ZnR) yield in kilograimes per hectare. 

At Ilan-riting:Plant Standrs 
(INII TN plants per hectare Inormiation from the individual quadrats vas used in the calculation. 

Information from the individual quadnatswas used in thecalulation(TINSDIIII Standard deviation of all plants (IN) per hecare. 
(TN111 PN plants perhecare Information from 'he individual quadrats was used inthe calculation 

CIIRI111 IIR heads Information the individual quadrats %asused inthe calculationper hectare front 
Nl headsper hectare InforIaMtin from the individual quadratswasused inthe calculation.CMITIIII 

((;R111 (lRheadsperhCtatC Inlirniation from theindividual quadrats was used in the calculation. 

C(ZJII GZ heals pn hectart lnformatiin from t!,e individual quadIALswas used in the calculation 

CI IIH Total heats (IIRN'IIi(;ZtR) perhectare Information from the indivdual quadrats was usedin the calculation.Il 
(PrSDII Stan-lard dreviation of total hads (10.I-ti5Gs(IR) per hectare, Infornation front the individual quAdratS was used in the 

calculation 

Threshed Weight And Perrntage: 
C1TP1IIM Aerage thr:shed s hper head (gramsper headthreshed). This is calculated lie dividing thethreshed weight in grams from the 

MT heads(SIli by the total il were threshed.numlberof headswhich 

(7IIPC Threshing percentage ised on NIT heads 

A verage Plant Ileicht: 
UPIIITAV Average plant height lcnnsi 

Yield Variablers(Adjusted To 10' Grain .hoitturet: 
(IIRKIIA IIR'yield in kilogtaimtes per hectareadjusted to 101%movit xr 

CMTKI IA"" yieldin kilhgrarmmesper hectareadjusted to 1M%moisture. 
('GRKIIA R vieId in kiloSrainmes perhectare it10% moisture.adjusted 


,

('(/KIA/ GZ yield III kilogramries per hectareadjusted to 10% moisture.
 

CIiYK IIA IIR + M I yell in kilograMInes per hectre Mdjusned to ItI% moisture
 

('YK IIA IIR + \I * (I/. yield in kilogrnimes per hectare adjusted to 101%moisture.
 

CfOKi IA IIR . .1I1* (z -G"iel, in kilograme per hectare1nuitedto moilture
ad Il7 

.Ifuhipli'alionFactor. 
uanrIbl)es in petnr estiCNI1.71 Calculates nuIthipicatr factor t eCIres e 'm" 

I. 	 All die variables ihallave as a firsl letter C -- in (lalabase FORMIB -- are calculated variables. The 
definitions are presenled iiiIle olrder lhey appe~ar in dalabase FORM IB. 
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floor (WTPHS) is used as a substitute for CWTPHM'". 

(c). 	 Harvested (CHYKH and CHYKHA), produced (CPYKH and CPYKIIA), and potential (CPOKII
and CPOKHA) yields all contain, as a component, HR heads. In these aggregate yields,
CWTPHM is used rather than WTPHS which is preferred for individual estimates of HR yield
(CHRKH and CItRKHA). Therefore, there may be a small discrepancy between the aggregateyields and the sum of the individual components of the yields. However, this is unlikely to be 
very significant unless HIR heads are a major component of the aggregate production estimates.

(d). 	 The programme, as it is designed, calculates a number of different estimates of yield. However,
it does have the flexibility to calculate fewer estimates. For example, if only counts of MTheads were recorded, it will only calculate the estimates in which MT heads are included. All 
the rest of the estimates will be zero. 

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

(f). 	 It is important to note that if the NTFM II programme requires editing, be sure to do it in
WordPerfect 5.0, since it is too big to load into the dBase Ill Plus word processor. This is done
by exiting dBase II plus and loading it in WordPerfect 5.0 as a DOS text file and also saving it 
as one, after editing. The progrmmne, as it is at die moment, calculates the variables for all therecords 	 in the file. If there is only one or there are a few records that need to be recalculated is 
a result 	 of corrections, there is a short cut to calculating the variables in all the records again.
This is done by loading NTFMII .PRG (the NTFM II progranne) into WordPerfect 5.0, asdescribed above. A GOTO followed by the number of the record that nceds to be modified isinserted just after the USE FORM II A statement. The file can then be saved as a DOS text file 
and the progranmme run after exiting WordPerfect and loading dBase Ill Plus again. It will startrunning 	 at tie record number stated. In order to stor 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. It is important to change the "NTFM II" programme
back to the original structure before stopping work. This is done by using the same approach as
delineated above for inserting the GOTO statemient. 

(g). 	 The programme calculates all the variables for 0-e different plots as 	 a batch. Since this takes 
some time to do it is a good idea to go away and do somcthing else while it is running! 

Finally, if a list of thb values of the calculated variables is wanted, this can be obtained either by running
Quickreport "FORM III" or by using the report format in dBase III -lus for printing out specified
variables. For example, this can be done for specified variables at tie DOS prompt by writing: 

LIST IDM3%ITR,CIIRKI ,(M'FKI ICIIRI lll,CMNTI II TO PRINT 

Any number of variables can be specified using the above foirmat. The list will be printed. 

C. TRANSFERRIN(; DATA OUT OF DBASE. III PLUS 

Data from dBase III l'lts can be transferred to other software for further data manipulation or statistical
analysis. In this section a nunrbcr of transfer routines are outlined. Only the method of transfer isrxplained. Basic knowledge of tie routines within software packages can be obtained by looking at tiedoctuentation for those packages. The following transfer routines are briefly desc.-ibed in this section. 

(a). d Base III Plus to Abstat
 
(b). dBase Ill Plus to .otus 123
 
(c). dBase Ill Plus to Ascii (through WordPerfect 5.0) to MSTAT.
 
(d). Abstat to Lotus 123
 
(c). Abstal to Ascii in NSTAT
 

The only ime WTPIIS is used in preference to CWTPIIM is for estimating the yield from IIR 

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 III Plus to MSTAT (i.e., routine (a) followed by routine 
(e)). This is because the editing (cleaning) required in routine (c) can be tedious. 

C.1 	 DBASE Ill PLUS TO ABST'AT 

Data are read from dBasw IIIPlus into Abstat through an Abstat import routine. Variables for transfer 
are selected in the Abstat programme. 

The steps are as follows: 

1. 	 Load Abstat programme. 
2. 	 Select DATA command. 
3. 	 Select CREATE command. 
4. 	 Enter name for new Abstat file (the .AB6 extension is automatically given). 
5. 	 Enter number of variables in dat a transfer. 
6. 	 Select DBREAD command. 
7. 	 Enter dBase IIl Plus file name that will be imported. 
8. 	 Select dBase II Plus variables (e.g., villname, plot, etc., or type "all"). 
9. 	 Select which records wanted (usually "all'). 
10. Enter value to be considered missing (usually CR -- carriage return is pressed).
 
it. Select SAVE to save new Abstat file to disk.
 

C.2 	 DBASE IIIPLUS TO I.OTUS 123 

When a portion of a dBase II Plus file is to be transferred to Lotus 123, the portion is first copied to 

create a new dBase IIIPlus file. DBase IIIPlus files can be read and translated into a spreadsheet 
format by Lotus 123. 

The steps involved are as follows: 

I. 	 Load dBase IIIPlus. 
2. 	 Load the dBase IIPlus data file. Note that index specifications are not needed in the transfer. 
3. 	 Select ORGANIZE/COPY. 
4. 	 Select drive to save cop) of file. 
5. 	 Enter new dBase Ill Plus file name with .DBF extension. 
6. 	 Select "Construct A Field List". 
7. 	 Select fields for transfer. 
8. 	 Select "Execute The Command". 
9. 	 When copy routine is complete quit dBatse IlIPlus. 
10. 	 Load Lotus 123. 
11. 	 Select TRANSLATE- which is on the first menu that appears. 
12. 	 Select dBase III Plus. 
13. 	 Select "Translate To 1-2-3 Release 2". 
14. 	 Press the <Esc>key. 
15. 	 Press the <Esc> key to enter name of dBase IIIPlus copy file as source file. 
16. 	 Enter drive where dBase IIPlus file is located. 
17. 	 Press the <Rcturn> key. 
18. 	 Select file from list. 
19. 	 Press the <Rcturn> key. 
20. 	 If the drive and new file name is satisfactory press the <Return>. If not, correct it and then 

press the <Return> key. 
21. 	 Proceed with the translation. 
22. 	 After conversion is completd, press the <Esc> key two times in succession. 
23. 	 Leave tianslate utility by indicating "yes" when asked if want t" leave TRANSLATE. 
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C.3 DBASE III PLUS TO ASCII (THROUGII WORDPERFECT 5.0) TO MSTAT 

Data are transferred from dBase IIIPlus to an Ascii output file. The Ascii file is retrieved intoWordPerfect 5.0 using Text In/Out, and cleaned up. The "clean" file is saved as a Text File and then
loaded (now called an Ascii File) into MSTAT. Note that MSTAT requires that a file with defined
variables be active before the Ascii File can be 	 retrieved. Note that this method is cumbersome and is 
not recommended. 

The steps .- as follows:,;e 


I. 	 Load dBase Ill Plus programme.
2. 	 Load dBase IIIPlus data file. Note that index specifications are not needed in ihe transfer.
3. 	 Press the <Esc> key to leave ASSIST and go to the DOS prompt line.
4. 	 Enter "Set Alternate To (Enter the Name Of The Ascii File)" and press the <Return> key (e.g.,

alternate to B:DATA.Y 
5. 	 Enter "Set Alternate On" and press the <Return> key.
6. 	 Enter "Set Fields To (Enter the List Of Variables With Commas Separating Them]" and press

the <Return> key. Note that this saves the list of variables for the MSTAT procedure.
7. 	 Enter "Set Fields Onl". 
8. 	 Enter "List". The data are transferred. 
9. 	 Enter "Close Alternate". 
10. 	 Quit dBase IIIPlus. 
II. 	 Load WordPerfect 5.0. 
12. 	 Select F5 tclist files. 
13. 	 Locate transfer file and select number 5 for Text In. 

file: all labels and place single space14. 	 Edit remove or comma as delimiter between variables, and 
leave no spaces within variables. Also delete the record numbers. 

15. 	 Select <Cntrl-F5> for Text In/Out. 
16. 	 Select number I for DOS Text. 
17. 	 Select number t for Save. 
18. Save updated file as replacement of previous text file. 
1(. Exist WordPerfect 3.0 without resaving file. 
20. 	 Load MSTrAT. 
21. 	 Select MENU and then select thc MANAGER. 
22. 	 Enter name for the file receiving data. It is better for the file to have a different name from te 

one being imported. 
23. 
2-1. 

Create new receiving file. 
Enter file width to accominodate variables being ransfcrrci. In 
equal four characters, and in the case of character vat ables the 
characters assigned. 

25. 	 Select number 9 to import Ascii File (TIcrxt File).
2o. 	 Select number 3 to read an Ascii 	File into active dIata 
27. 	 Enter name of Ascii File (e.g., A:TRANS.TXT). Note 

have the label .TXT. 
28. 	 Enter delimiter used (i.e., space or .).
29. 	 Establish variables in receiving file (i.e., use the same 

Plus file).
30. 	 Specify the precise ntimber of variables to transfer (i.e., 
31. 	 Add data beginning at case number I. 
32. 	 Enter that Ascii File is from a data logger. 

file 
the Ascii File to be imported will alvays 

variables as transferred 

* equals all variables). 

33. 	 Say "No" to "Include Line" qutestion until the first line of data appears. 
34. 	 Data transferred. 
35. 	 Number of cases transferred is indicated. 
36. 	 Exit Ascii sub-routine and return to sub-programmne menu. 

MSTAT, all numeric variables 
number equals the number of 

from the dBase III 

TIme { type of bracket indicates that something needs to be entered between the brackets, but 

during the entry process the {)should be deleled. 
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C.4 	 ABSTAT TO LOTUS 123 

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

The following steps are necessary: 

1. 	 Load Abstat software package. 
2. 	 Retrieve the file to be transferred with the FETCH command. 
3. 	 Select WRITE command. 

name 	 or .WKS (e.g., B:Data.wkl).4. 	 Enter file with extension WKI 
5. 	 Enter which variables to transfer. 
6. 	 Lotus 123 file is saved. 
7. 	 Quit AbstaL. 
8. 	 Load Lotus 123. 
9. 	 Select /FILE. 
10. 	 Select and load transferred Lotus 123 file. 

C.5 	 AIBSTAT TO ASCII TO MSTAT 

the Abstat file (memory image of floating pointOnce data are in Abstat, a routine readily transfers 


numbers) to an Ascii File (comma delimited file) which can be read into a pre-.nrepared file by MSTAT.
 

-he following steps are required:
 

I. 	 Load Abstat software package. 
2. 	 Retrieve the file to be transferred with the FETCH command. 
3. 	 Select WRITE command. 
4. 	 Enter file name without extensions (e.g., B:DATA). For transfer to MSTAT it does not appear 

to matter if the extension .TXT is, or is not, added. 
5. 	 Enter which variables to transfer. Note that this sves list of variables for MSTAT procedure. 
6. 	 Select not to include variable names. 
7. 	 Ascii file is saved. 
8. 	 Quit Abstat. 
9. 	 Load MSTAT. 
10. 	 Select MENU and then MANAGER. 
I1. 	 Enter name for file receiving data. Specify the drive and file name. It is better for the file to 

have a different name from the one being imported. 
12. 	 Create new receiving file. 
13. 	 Enter file width to accommodate variables being transferred. Note that in MSTAT all numeric 

variables are equal to the number of charactersvariables equal four characters and character 

assigned to the variable.
 

14., Select number 9 for import Ascii File (Text File).
 
15. 	 Select number 3 to read an Ascii File into active data file. 
16. 	 Enter name of Ascii file (e.g., A:TRANS.TXT). Note that the Ascii file may or may not have 

the sulfix or extension .TXT (see point 4 above). 
17. 	 To the request "Enter Delimiter Used (Space Or ,)", enter 
18. 	 Establish variables in receiving file, that is, use the same variables as transferred from the Abstat 

file.
 
I0. Specily variables to transfer. Note th:lt * rneanr all variables.
 

20. 	 Add data beginning at c:. mhr1rrhI. 
th:1C ' ,gt'r. 

!I." lliIn lidt 0 rr' Note that missing valucs in 
21. ire the s t'if--;IMruo 1 d: hI 
22. 	 Say 'No" to "lichud..f unti t:T, 6_.. .
 

Abstat that are indicated a, "--"truansfer MSTA as
into -1ll+,5" and will need editing. 

23. 	 Data transferred. 
24. 	 Number of cases transferred is indicated. 
25. 	 Exit Ascii sub-routine and return to sub-pogramme menu. 
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APPENDIX A: PROGRAMME 	FOR ESTIMATING PLANT STAND DENSITIES 
PER HECTARE 

*NTFM05G.PRG 
*Calculation of average plants/ha (CAPLTQ) and SD of plants/ha 

*(CSQPDPH) 
CLEAR 
SET TALK OFF 
USE FORM05 
DO WHILE .NOT. EOFO 
STORE 00000.0000 TO CMULT 
IF BCRP = "R" 
REPLACE CMULT WITH (10000/(QDSZ*RWSP*NRIS))
 
ELSE
 
REPLACE CMULT WITH (10000/(QDSZ*QDSZ))
 
ENDIF
 
STORE 000(XX0KXX).(XX)0 TO SUMPLTISUMPLT2
 
STORE (XXXXXXXXX).(XXX) TO SSTI,SST2
 
STORE O0(XXXxx)O.(XX) TFO SUMPL,SSSUMPL
 

SUN1PLTI = (QOI + Q02 + Q03 + Q04 + Q05 + QOO +; 
Q07 + Q08 + Q0) + QI0) 

SUMPLT2 = (QII + Q12 + Q13 + Q14 + Q15 + Q16 +; 
QI7 + Q18 + Q19 + Q20) 

SUMPL = (SUNIPLTI + SUMPLT2) 
REPLACE CAPLTPQ WITH (SUNIPL/NQUAD) 
REPLACE CAPLTPHA WITH (CAPLTPQ*CMULT) 

SSTI = ((QOI*Q0I)+(Q02*Q02)+(Q03*Q03)+(Q04*Q04),; 
(Q05*QO5)+(QO6*QOO)+(Q07*QO7)+(Q8*Q08) 4-(QO9*Q0))+; 
(QIO*QIO)) 

SST2 = ((QI I*QI I)+(Q12*QI2)+(QI3*QI3)+(QI4*QI4)+; 
(Q15*QI5)+(QI6*QI6)+(QI7*QI7)+(QI8*Qlg)+(QI9*QI9)+, 
(Q20*Q20)) 

SSUMPL = (SSTI+SST2) 
REPLACE CSQPDN WITH; 
(SQRT((SSUMPL-((SUMPLSUMPL)/NQUAD))/(NQUAD- 1))) 

REPLACE CSQPDPH WITH (CSQPDN*CMULT) 
SKIP 
ENDDO 
SET TALK ON 
*End of program 
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APPENDIX BI: PROGRAMME FOR ESTIMATING VARIOUS YIELD ESTIMATES 

B.I TilE NTFMII PROGRAMME 

*NTFMII .PRG 
*Does Various Calculations On Harvest Forms 
CLEAR
 
SET TALK OFF
 
SELECT I
 
USE FORMIIA
 
SELECT 2
 
USE FORMI IB INDEX FMIIBID
 
DO WHILE .NOT. EOFO
 
SELECT I 
SET RELATION TO ID INTO FORMIIB
 
SELECT I
 
STORE 000 TO HYOI,HYO2,JiYO3,HY4,HY05,1Y06,HY07,HY08,HY09,HYIO
 
STORE 0(X) TO HYI I,tIYI2,IYI3,IYI14,1YI5,HYI6,HYI7,HYI8,HYI9,IIY20
*Calculation Of Harvest Heads (HY) By Quadrat
 
*i.e., to 20)
HRQ + MTQ (01 

HY01 = HRQ0I + MTQ0I
 
1IY02 = HRQ02 + MTQ02
 
HY93 = HRQ03 + MTQ03
 
HY04 = IIRQ04 + MTQ04
 
HY05 = IIRQ05 + MTQ05
 
HY06 = FIRQ06 + MTQ06
 
HY07 = IIRQ07 + MTQ07
 
HY08 = HRQ08 + MTQ08
 
HY09 = IIRQ09 + MTQ09
 
HYIO = HRQIO + MTQI0
 
ItYII = HIRQII + MITQII
 
HYI2 = IIRQI2 + MTQI2
 
HY13 = IIRQI3 + NITQI3
 
HYI4 = HIRQ14 + MTQI4
 
ttY15 = IRQI5 + MTQI5
 
HYI6 = HRQI6 + MTQ16
 
IIY17 = HRQI7 + MTQI7
 
IIYI8 = HRQ18 + MTQI8
 
HYI9 = ItRQI9 + MTQI9
 
IIY20 = HRQ20 + MTQ20
 
STORE (XX) TO PYO 1,PY02,PY03,PY04,PY05,PY06,PY07,PY08,PY09,PY 
I0
 
STORE (XX) TO PY I 1,PY 12,PY 13.PY 14,PY 15,PY 16,PY I"PY I8,PY 19,PY20
 
SELECT 2
 
*Calculation Of Constant To Calculate Per tH"ctare 
 Variables
 
STORE (X) TO CMUIT
 
IFBCRP = "R"
 
REPLACE CMULT WITI (I(XXX)/(QDSZ-RWSP*NRIS))
 
ELSE
 
REPLACE CMULT WITH (I(XXX)/(QDSZ*QDSZ))
 
ENDIF
 
CMUL'F = CMULT
*Calculation Of Produced Heads (PY) (Gins) By Quadrat
 
*i., ItRQ + MTQ + GZQ (01 to 20)
 
PY01=1YOIGZQ()i
 
PY02=I Y02+GZQ02
 
PY'03=1lY03+GZQ03
 
PY()4=IY04+GZQ4
 
PY05=I1Y05+GZQ05
 
PYO6=II Y(+GZQ06
 
PY07=I1Y07+GZQ07
 
PY08=HY08+GZQ08
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PY09=HY09+GZQ09
 
PYIO=HYIO+GZQIO
 
PYI I=HYI I+GZQI I
 
PYI2=HY12+GZQI2
 
PYI3=HYI3+GZQI3
 
PY14=HYI4+GZQI4
 
PY15=HYI5+GZQi5
 
PY16=HY16+GZQ16
 
PYI7=HY17+GZQI7
 
PYI8=HYI8+GZQ18
 
PYI9=HYI9+GZQI9
 
PY20=HY20+GZQ20
 
SELECT I 
*Calculation Of Potential Heads (PO) Per Quadrat
 
*i.e.,
HT + MT + GZ + GR, That Is Total Heads 
POOI=PYOI+GRQOI
 
P002=PY02+GRQ02
 
P003=PY03+GRQ03
 
P004=PY04+GRQ04
 
P005=PY05+GRQ05
 
P006=PY06+GRQ06
 
P007=PY07+GRQ07
 
PO08=PY08+GRQ08
 
P009=PY09+GRQO)
 
POI0=PYIO+GRQIO
 
POI I=PYI I+GRQI I
 
P012=PYI2+GRQI2
 
P013=PYI3+GRQI3
 
P014=PYI4+GRQI4
 
P015=PYI5+GRQI5
 
P016=PYI6+GRQI6
 
P017=PYI7+GRQI7
 
POIS=PYIX+GRQI8
 
P019=PYI9+GRQI9
 
PO20=PY20+GRQ20
 
SELECT I
 
* Calculation Of Various Tillering Types
 
DO NTTILFI1
 
SELECT I
 
SUMMT=MTQO I+MTQO2+MTQO3+NITQ04+ MTQ05+MTQ06+MTQ07+MTQO8+;
 
MTQ09+MTQI1+MTQ1 I+MTQI2+MTQI 3+MTQ14+MTQI 5+MTQ16+MTQ1 7+;
 
MTQ18+MTQI 9+MTQ20
 
SELECT 2
 
WTPIIM=NTTR/(SUMMT+.0XXXXX)O1)
 
REPLACE CWTPIIM WITH WTPIIM
 
IF MTUT>0
 
REPLACE CTHPC WITH (MITR/NITUT)*1(X))
 
ELSE
 
REPLACE CTHPC WITH 0.(X)
 
ENDIF
 
WTPHS=TFWTi30
 
*HR Yield (HRKIt) In Kg/Ha, i.e, IIR
 
SELECT 1
 
SUMIIR=IRQOI +IIRQ02+IIRQ03+IIRQ04+HtRQ05+IHRQO6+ttRQ07+IiRQ08+;
 
HRQ09+HRQ10+HRQI I+HRQI2+tlRQ13+IiRQI4+HRQI5+HRQ16+IiRQI7+;
 
ttRQI8+IIRQ19+[iRQ20
 
SELECT 2
 
HRKH = lIF(WTPIIS>0,WTPIIS,W'FPIIM)*SUMHR*(CMULIThI(XX))
 
REPLACE CHRKH WITH (IIRKII/(NOQIIR+0.(XX(XX)01))
 
*NIT Yield (MTKII) In Kg/Ha, i.e, MT
 
SELECT I
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SUMMT=MT0QI+MTQ02+MTQ03+MTQ9+MTQ05+MTQ6MTQ0 
7+MTQ08+;


MTQO9+MTQI 04MTQII+MTQ12 MT'Q 3+MTQ l4+MT'QI 5+MTQ1I6+MTQ 17+;

MTQI 8+MTQ19+MTQ2o
 
SELECT 2
 
MTKH = IIF (WTPHM>0,WTPH M,WTPHS)*SUMMT*(CMULTT/I 000)

REPLACE CMTKH WITH (MTKH/(NOQMT+0.0ooooooI))
 
*GR Yield (GRKH) In Kg/ha, ixc, GR
 
SELECT I
 
SUMGR--GRQO I GRQ02+GRQ03+GRQ04+GRQ5+GRQ,GRQ07+i3RQ08+;
 
GRQO9+GRQIO+GRQI I-sGRQI 2f GRQI 3+GRQI4+GRQ15+GRQ I6+GRQI7+;

GRQ1I8+GRQ 19+GRQ2O
 
SELECT 2
 
GRKH = 1WF(WTPHNM>0,WTPHMI,WTPHS)*SUMGR*(CMULTIyI100j)
 
REPLACE CGRKH WITH (GRKHI/(NOQGR*0.O()XXjoo))
 
*GZ Yield (GZKH) In Kg/Ha, ixe. GZ
 
SELECT 2
 
SUMGZ-=OZQOI +GZQ02+GZQ03+GZQ04+GZQ05+(ZQ6GZQ07fZQYI+

GZQO9+GZQ IO+GZQI I+GZQ1I2+GZQI 3+GZQ I4+GZQI 5+GZQI6-iGZQ17+;
GZQ18+GZQ19+GZQ2o 
GZKH = IIF (WT~filM>,WTP~IIM,WTPlS)*SUNIZ*(CNMUL~rrI())
 
REPLACE CGZKH WITH (GZKHI/(NOQCiZ+0.o(XXXXX))

*Harvest Yield (HYKII) In Kgjlla, ix, HR + NIT (I1YYI.D) And Stand. Dev.
 
SELECT 2
 
SUM HY=HYOI+HY02+11Y03+1 IY04+11Y05+I Y06+H Y0 7+11Y08+.

HYO9+HYIO+IIYI I+HYI2+IY 13+1IY14+11I5+lIYI6+I1Y17+;
 
HY18+HIY19+HY20
 
SUMHYT=SUMHY*WVTPI-M 
HYKH = 111(WTPH M>,WTPHM,WPI IS)* SUMH Y*(CM UL17/1I000)

REPLACE CHYKH WITH (HlYKI II(NOQMIT+0.0000000 )I))

STORE 0000000000.0000O TO SSHYTI,SSIIYT2

STORE 0000000000.0000 TO SSHYHYSDQ,CHYSDPH

SSHYTI = (IHYOI *WTPH M)-(I1Y0I *WTPIIM)+((11Y02*WTpHM)*(I IY02*WTP14M))+;
 

((HY05*WTPIIN)*(HyoY5*W'rPiNi))
SSHYT2 = ((1(Y06*WTPiIM)*(IIYOO*wrrPlIM))+((Hyo'7*WTvPfIM)*(IIYo7*WTPiM))+;
 
((h1Y08*WrPHM)*(HIY0X.WTPI lM))+((I lY(O*WTPHM)*(11Y09*WTPP!M))

SSHYT3 = ((IIYI0-W IPHMl)'(HNYIO*\TPIIM))+((HiY I*!WTPIlM)*(IIYI 
 *I'~YPHM)),­
((H 'r'I2*WT-PHM)*(1I Y12*WTPI1)INI))q ((IIY1I3*WTPIIM)*(HiY]I3*WTPHIM))

SSHYT4 = ((11Y14*WTPIIM)*(11Y14*WrPIINI))+;
 
((HY1I5*WTPIIM)*(HIY I5*XlffPJIM))+((II 6*WTPIIM)*(HY 16*WTP[IM))+;
((HIY1I7*WTPHM)*(I1 I7*WTIIM))

SSHYT5 = (WIY1I *WT-PHM,) t (hI I8'WTPlI))+((IIY 19*WTPIIM)*(HY I9*WTPHiM))+;

((HY2O*WTPIIMI)*(IIY20.WTPINIM))
 

SSHY = (SSIIYTFI+SSHI't2±-SSIIY'T3+SSIIY'T4+SSIIYIl5) 
HYSDQ = (SQRT((SSII Y-((SUMHYT*SUNIhIYT')/;


(NOQMTi0.0O(XX'C<0)I)))/((NOQMTvl' 0.0000(XX) 1)-I)))

REPLACE CHYSDPII WITHI (IIYSDQ*(CMUL-T/I000)))

'Produccd Yield (PYKII) In Kr/l1a, ic, HR + MIT + GZ
 

SELECT 2
 
SUMiPY=PYOI+PY02+pyo'3+Pyo.4+Py'05 *PYO(+PY07+PY08+,

P)YO9+PY IO+PY II +PY1I2+PY I l+PI'I +P'i'1I5+PY]I6+PY 17+;

PY1I8+11Y1I9+PY20)
 
PYKII = 1117(wT-PH M>o,wll)1iM~,wTrhIS)*stjNpy*(CNiui-yEl~))
 
REP'LACE CPYKH WITH (PYKII/(N0QMlT+o.(XXX~XX)I))

*Potentl~I Yield (P0KHF) In Kg/Ha, ix, HR + NIT + GZ + GR
 
SELECT 2
 
SUMIPO=()1+P()2+po03+o14±pc)0+p1y)O+p'()7
 

4 P008+:
 
P00)9+POIO+POI I+POI 2+POI 3+P0I4+POI5+P0I6+P017+;
 
P01 8+PO1I9+P0(
 
POKII = IIF (WTPII IOWIINTPi)SNP*CNLLTIXO
 
REPLACE CPKKH WITH (POKIH/(NOQMT+0.(XXX)(X) 1))
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*Adjusts Yields For Grain Moisture
 
IF GNMT = 0
 
REPLACE CHRKHA WITH (CHRKH 1.10/1.12)
 
REPLACE CMTKHA WITH (CMTKIt * 1.10/1.12)
 
REPLACE CGRKHA WITH (CGRKH 1.10/1.12)
 
REPLACE CGZKHA WITH (CGZKH * 1.10/1.12)
 
REPLACE CHYKHA WITH (CHYKH 1.10/1.12)
 
REPLACE CPYKHA WITH (CPYKH * 1.10/1.12)
 
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 CHYKIIA WITH (CHYKII * (1.10/(1 + GNMT)))
 
REPLACE CPYKIIA WITH (CPYKII * (1.101(1 + GNMT)))
 
REPLACE CPOKHA WITH (CPOKI! * (1.10/(1 + GNI')))
 
ENDIF
 
*Various Htead Counts (Plans Per ltcctare)
 
DO NTI OTFII
 
SELECT I
 
SKIP
 
ENDDO
 
CLOSE ALL DATABASES
 
*End Program 

B.2 TIlE NTI'rLF1I SUB-PROGRAMME 

CLEAR
 
*Subprogram NITILFI I, Calculates Various Measures Of Tillering
 
SELECT I
 
* Calculation Of Various Tillcring Types
 
TILLITI = (P(Il/(PNQOI+0.00000001))+(PO02/(PNQ02+0.00000001))+;
 
(PO03/(PNQ03+0.0000000 I))+ (PO4/(PNQ04+0.00000001 ))+;
 
(PO05/(PNQ05+0.0000000I))+(PO(,/(PNC.,6+0.00000001 ))+;
 
(PO07/(PNQ07+0.00000001 ))+(PO08/(PNQo8+0.00000001))
 
TILLIT2 = (PO09/(PNQ09+0.00000001))+(POI0/(PNQIO+0.00000001))+;
 
(PO11/(PNQI 1+0.00000001))+(POI2/(PNQ12+0.00000001))+;
 
(PO13/(PNQ 13+0.00000001))+(PO14/(PNQ14+0.00000001 ))+;
 
(P015/(PNQI 5+0.00000001 ))+(P)16/(PNQ16+0.00000001))
 
TILLIT3 = (TILLITI + TILLIT2 +;
 
(PO17/(PNQ 17+0.(XXXXX)01 ))+(POI 8/(PNQ 18+0.00000001 ))+;
 
(PO19/(PNQ19+0.(XXX I))+(PO20/(PNQ20+0.00000001)))
 
SELECT 2
 
NOQPNT = IIF(NOQPN>0,NOQPN,0)
 
TILLI = IIF(NOQPNT>0,TII-LtT3/NOQPNT,0)
 
SELECT I
 
TILL2TI = (p(X)I/(TNQ()I+0.(X)00I))+(P002/(TNQ02+0.00000001))+;
 
(PO03/(TNQ03+0.0(XXX)0001))+(PO04/(TNQO4+0.0000( I))+:
 
(P05/(TNQ05+0.(X)00000I))+(PO(/(TN(Q06+0.00000001 ))+;
 
(PO07/(TNQ07+00(XXXX)01 ))+(IOO8/(TNQ08+0.00000001 ))
 
TILL2T2 = (P009(TNQ()+O.XXX(XX)I))+(PO I0I(TNQ IO+O.[()O(X00I))+;
 
(POI I/(TNQ 1+0.00(X00001))+(POI2/(TNQ 12+0.00000001))+;
 
(PO13/(TNQ 13+0.(XXXX)X) I))+(PO 14/(TNQ 14+0.000(XXX) I))+;
 
(PO I1(TNQ 15+0.(XXXXXX) I))+(PO I6/(TNQ 16+0.0(Ka') 1))
 
TILL2T3 = (TILL2TI + TILL2T2+;
 
(P017/(TNQI7+0.00(XXXX) I ))+(P()I/(TNQI8+0.(XXXX)001))+;
 
(PO19/(TNQII)+.(XXXXXX)I))+(IP020/(TNQ20+0.(XXXXXX)I)))
 
SELECT 2
 
NOQTNT = IIF(NOQTN>0,NOQTN,0)
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TILL2 = IIF(NOQTNT>0,TILL2T3/NOQTNT,0)
 
SELECT I
 
TILL3Ti = (HYOI/(PNQOI+0.00000001))+(HY02/(PNQ02+0.00)Ooo 
 )I))+;

(HY03/(PNQ03+0.00000001 ))+(itY04/(PNQ04+0.0000000 I))+;

(HY05/(PNQ05+0.00000001 ))+(H Y06/(PNQ06+0.0000000 1))+;
(HY07/(PiNQ07+0.00000001 ))+(HY08/(PNQ08+0.00000001))

TILL3T2 = (HYOI)/(PNQ09+0.000000o01))+(HY10/(PNQI+0.000000()I))+;
 
(HY1 I/(PNQI 1+0.0000000 I))+(HY 12/(PNQ12+0.00000001))+;

(HY 13/(PNQ1 3+0.0000000 I))+(HY 14/(PNQ 14+0.00000001))+;

(HY 15/(PNQ15+0.00000001))+(HY 16/(PNQ16+0.00000001))
 
TILL3T3 = (TILL3TI + TILL3T2 +;
 
(HY 17/(PNQ 17+0.00000001 ))+(ttY I8/(PNQ 18+0.010000I))+;

(HY 19/(PNQ 19+0.00000001 ))+(ttY20/(PNQ20+0.00000001)))
 
SELECT 2
 
NOQPNT = IIF(NOQPN>0,NOQPN,0)
 
TILL3 = IIF(NOQPNT>0,TILL3T3iNOQPNT,O)
 
SELECT I 
TILL4TI = (HYOI/(TNQOI+O.(X)000001))+(HY02/(TNQ02+0.00000001))+;
 
(tiYO3/(TNQ03+0.0000 001 ))+(HY04/(TNQO4+0.00O001 ))+;

(HY05/(TNQ05+0.00000001 ))+(HY061(TNQO6+0.00000001 ))+;

(HY07/(TNQ07+0.0(X)0000 1))+(H Y08/(TNQ08+0.00(000 
 1))
TILL4T2 = (HY09/(TNQ09.+0.000(X)001 ))+(IIY I0/(TNQ 10+0.00000001 ))+;
(HYI I/(TNQI 1+0.00000001))+(IY 12/(TNQI2+0.(X)00(X)I))+;

(HY 13/(TNQ13+0.00000001 ))+(IIY 14/CNQ14+0.0000000 I))+;

(HY 15/(TNQI 5+0.00000010l))+(tY 16/(TNQ16+0.0000000i))
 
TILL4T3 = (TILL4TI + TILL4T2 +;
(IY 17/(TNQ 17+0.00000001 ))+(HY 18/(TNQ 18+0.00000001))+;

(HY 19/(TNQ 19+0.(X)000(XJ I))+(IIY20/(TNQ20+0.00000001)))
 
SELECT 2
 
NOQTNT = IIF(NOQTN>0,NOQTN,o)
 
TILL4 = IIF(NOQTNT>0,TILL413/NOQTNT,o)
 
REPLACE CTILLI WITH TILLI
 
REPLACE CTILL2 WITH TILL2
 
REPLACE CTILL3 WITH TILL3
 
REPLACE CTILL4 WITH TILL4
 
RETURN
 

11.3 TIlE N'ITOTFII SUB-PROGRANIME 

*Subprogram N-TOTFI I
 
*Various Head Counts (Plants Per lectare)

*Total Plants (TN) And Standard Deviation
 
SELECT I
 
TNHHTI = (TNQOI +TNQ)2 + TNQ03 + TNQ04 + TNQ05 +TNQ06 + TNQ08 +;

TNQ09 + TNQIO + TNQII + TNQI2 +TNQI3 + TNQI4 + TNQI5 +;

TINQI6 
 + TNQI7 + TNQI8 + TNQI9 + TNQ20 + TNQ07)

SELECT 2
 
TNIlt = ((TNIIIITI /(NOQTN+0.(XXXXXX)l))*CMULT)
 
REPLACE CTNIIII WITH TNIIII
 
STORE (XXX)(XXX).(XXX) TO SSTNTI,SSTNT2,SSTNT3,SSTNT.
 
STORE (XXXXXXXXX).(XXX) TO SSTN,TNSDQ.CTNSDIH
 
SELECT I 

SSTNTI = ((TNQOI*TNQ0I) + (TNQO2*TNQ02) 4 (TNQ03*TNQ03) +;

(TNQO4*TNQ04))


SSTNT2 = ((TNQO5*TNQ05) + (TNQO6*TNQOO) + ('TNQ07*TNQ(7) +;

(INQO8*TNQ08) + (TN(X)*TNQ(0)) + (TNQI0*T'NQI0))


SSTNT3 
= ((TNQI I*TNQI 1) + (TNQI2*TNQI2) + (TNQ13*TNQ13) +;
 
(TNQ14*TNQl4))
 

SSTNT4 = (('-IlNQ15*TNQI5) + (INQ]6*TNQI6) + (TNQI7 t TNQ17) +;

(INQ18*TNQ18) + (TNQI9*TNQI(9) + (TNQ20*TNQ2())


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

TNSDQ = (SQRT((SSTN.((TNHHlTI*TNHHTI)/NOQTNT))/(NOQTNT-I)))
 
REPLACE CTNSDPH WITH (TNSDQ*CMULT)
 
*Total Number Productive Plants (PN)
 
SELECT 1
 
PNHHT! = (PNQOI +PNQ02 + PNQ03 + PNQ04 + PNQ05 +PNQ06 + PNQ08 +;
 
PNQ09 + PNQIO + PNQII + PNQI2 +PNQI3 + PNQI4 + PNQi5 +;
 
PNQ16 + PNQ17 + PNQ18 + PNQI9 + PNQ20 + PNQ07)
 
SELECT 2
 
PNHH = ((PNHHTI/(NOQPN+0.00000001))*CMULTT)
 
REPLACE CPNHH WITH PNHH
 
*Total Number Of HR
 
SELECT I
 
HRHHTI = (HRQOI +HRQ02 + HRQ03 + HRQ04 + HRQ05 +HRQ06 + HRQ08 +;
 
HRQ09 + HRQIO + HRQII + IIRQ12 +HRQI3 + HRQI4 + HRQ15 +;
 
HRQ16 + HRQI7 + HRQI8 + HRQ19 + HRQ20 + HRQ07)
 
SELECT 2
 
HRHH = ((HRHHTI/(NOQHR+0.000000I))*CMULT)
 
REPLACE CHRHH WITH HRHH
 
*Total Number Of MT
 
SELECT 1
 
MTHHT1 = (MTQOI +MTQ02 + MTQ03 + MTQ04 + MTQ05 +MTQ06 + MTQ08 +;
 
MTQ09 + MTQIO + MTQII + MTQI2 +MTQI3 + MTQ14 + MTQI5 +;
 
MTQI6 + MrQI7 + MTQI8 + MTQ19 + MTQ20 + MTQ07)
 
SELECT 2
 
MTHH = ((MTHHTI/(NOQMT+0.00000001))*CMULT)
 
REPLACE CMTHH WITH MTHtl
 
*Total Number Of GR
 
SELECT I
 
GRHHTI = (GRQOI +GRQ02 + GRQ03 + GRQ04 + GRQ05 +GRQ06 + GRQ08 +;
 
GRQ09 + GRQIO + GRQII + GRQI2 +GRQ13 + GRQI4 + GRQI5 +;
 
GRQI6 + GRQ17 + GRQ18 + GRQI9 + GRQ20 + GRQ07)
 
SELECT 2
 
GRHH = ((GRIIIITI/(NOQGR+0.00000)I))*CMULT)
 
REPLACE CGRHH WITH GRtIM
 
*Total Number Of GZ
 
SELECT 2
 
GZHIITI = (GZQ0I +GZQ02 + GZQ03 + GZQ04 + GZQ05 +GZQ06 + GZQ08 +;
 
GZQ09 + GZQIO + GZQII + GZQI2 +GZQ13 + GZQI4 + GZQI5 +;
 
GZQI6 + GZQI7 + GZQI8 + GZQI9 + GZQ20 + GZQ07)
 
SELECT 2
 
GZHH = ((CZHHtTI/(NOQGZ+0.00(XX)001))*CMULT)
 
REPLACE CGZiIH WITH GZIIH
 
*Total Ileads (PO) And Standard Deviation
 
SELECT 2
 
POItHTI = (POO1 +PO02 + P03 + P004 + P0()5 +PO06 + P008 +;
 
P009 + PO1O + POll + P012 +P013 + P014 + P015 +; 
P016 + P017 + P018 + P019 + P020 + P0(17)
 
SELECT 2
 
POHH = ((POt-HTI/(N()QMT+0.(X)0XX)001))*CMULT)
 
REPLACE CPOIt WITH POttl
 
STORE 00(,X)(0.0000 TO SSPOTI,SSPOT2
 
STORE 00000000(X).0000 TO SSPO,POSDQ,CPOSDPH
 

SSPOTI = ((PO01*P0!) + (PO02*PO02) + (P03*PO03) +;
 
(PO04*PO04) + (P05*P(X)5) + (P0O6*P06) + (PO07*PO07) +;
 
(IP08*PO08) + (P09*P()0) + (POI0*POI0))
 

SSPOT2 = ((POlI*PO1) + (P012*POI2) + (P013*PO13) +;
 
(P014*PO14) + (PO15*PO15) + (P016*POI6) + (P017*POI7) +;
 
(POI8*POI8) + (P019*POI9) + (P020*PO20))
 

SSPO = (SSPOTI+SSPOT2) 
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NOQMIT = lIF(NOQMT > 0, NOQMT, 2)
POSDQ = (SQRT((SSPO-((POHHTI*POHHTI)/NOQMTT)/(NOQMTTI))) 

REPLACE CPOSDH WITH (POSDQ*CMULT)
*Calculation Of Average Plant Height (CPLHTAV) (Cms) 
SELECT 1 
PTHTT =(PTQO+PTQO2+PTQO3+PTQ04+; 
PTQ05+PTQ06+PTQO7+PTQ08+PTQ09+PTQ I0+; 
PTQI I+PTQ i2+PTQ 13+PTQ14+PTQ1 5+PTQ16+; 

PTQI7+PTQ18+PTQ 19+PTQ20)
 
SELECT 2
 
REPLACE CPLHTAV WITH (PrHT/(NOQPT+0.0000001))
 
RETURN 
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APPENDIX C: LIST OF FILES 

The list of files on disk WIOO that are 

(a). Data Collection Forms: Car 
itself, i.e., file WP33. 

(b). 	 Database Files: 

Plant Population Densities: 
Database filt: 
Index file: 
Quickreport files: 

Harvest 	Information: 
Database files: 

Index files: 

Quickreport files: 

(c). 	 Programmes for Calculating 

Plant Population Densitits: 

larvest Information: 

relevant for entering the data and 

be obtained from printing 

FORM05.DBF 
FM05ID.NDX 
FORM05.QR 

FORMI IA.DBF 
FORM 	1B.DBF 
FM1IAID.NDX 
FMI IBID.NDX
 
FORMIIA.QR
 
FORM IIB.QR
 

Variables: 

Main programme: 

Main programme: 
Sub-programmes: 

pages 

processing it are as follows: 

2 and f from Working Paper 33 

NTFM05G.PRG 

NTFMII.PRG 
NTTILFI I.PRG 
NTrOTFII.PRG 
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