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THE COMPUTER ANALYSIS OF FARM RECORDS
FROM AN EXTENSION AREA

By E. O. HULBERT and R. L. HARDING
South African Sugar Association Experiment Station, Mount Edgecombe

Abstract

The collection and computer analysis of farm field records
and the results obtajned are described.

Introduction

The SASA Experiment Station has recognised that the
difference between present industrial yields and achievable
yields is partly due to a lack of application of sound manage-
ment principles. Proper planning and control are essential
to good management, and they are only feasible when reliable
data and records are available. The degree to which good
records are kept varies tremendously from farm to farm and,
even when comprehensive records are kept, they are often
not analysed to provide meaningful information. The advan-
tages of computerisation of farm records may occur in a
number of ways :

(a) On the farm:

(i) Some growers keep only the minimum records
required by industry, but even these can produce
meaningful data and form the basis of a record
system after computerisation and analysis.

(ii) The availability of meaningful data can result in
better decision-making and planning and control
procedures.

(b) Between farms:

(i) Between farm comparisons in homogeneous areas
will enable growers to set meaningful objectives.

(i) Growers will be able to pinpoint areas of below-
average performance on their own farms.

(c) Extension:

(i) Data for his own region will enable an Extension
Officer to identify problem areas and to deal with
them more effectively.

(ii) The Extension Officer can become more deeply
involved on the individual farm and thereby
improve his effectiveness in other aspects of exten-
sion as well.

Method

The computerisation of farm records is the Extension
Project for the Durban North Coast extension area. This
paper deals with the processing of data from the first 37
farms, Each grower was contacted personally and the aims
of the programme explained to him. He was then asked to
complete the data sheet (Appendix 1) after the necessary
headings had been filled in by the Extension Officer. The
complexity of the data sheet depended upon the amount of
raw data the grower could offer. After gaining some idea
of the variation in the type of records kept, a more standard
data sheet (Appendix 2) was introduced, and this made it
easier to punch the data into the computer.

Growers were encouraged to provide records from previous
seasons so that the data would be of more immediate benefit

and validity. The data that was most commonly offered by
growers included :

Name/number of field. Field size.

Ratoon, Age at harvest.
Variety. Total tons cane.
Soil type.

Additional data offered by some growers included :

Split vs non split fertilization, Stack weight.

Trash vs burn. NPK fertilization levels.
Nematicide vs no Nematicide. Gross rainfall.

Crest vs valley bottoms. Total tons sucrose.
Organic vs inorganic fertilization. Sucrose % cane.

Mature vs seasonal cane.

The punching of the data sheets and computer analysis of
the data was carried out by the Biometry Department of the
Experiment Station. The programmes used to do this work
are part of the standard EXSTAT data processing system
developed by the Experiment Station.

Results
(a) On farm records :

A typical printout is shown in Appendix 3 for a grower
who gave only the essential data for the past two seasons.
His yields are expressed by ratoon, variety, soil type, seasonal
or mature cane, and age at harvest. The original data that
he supplied was also trapped for him (Appendix 4); together
with additional derived data, such as tons cane per hectare,
on an individual field basis. In addition to this, he also
received a set of two way tables which assist in identifying
problem areas more specifically (Appendix 5).

Another individual farm result is illustrated in greater detail
in Tables 1-3. In this instance some action could be recom-
mended,

It can be seen from Table 1 that the grower’s preference
for the older varieties, NCo 310 and N53/216, had reduced
his yield potential by 8,3%. Further his farm average age
of cane at the time of cutting was 18,5 months, which is 2
months higher than the average for his homogeneous area.
Attention to the nearly 0,3 of his cane cut at ages greater
than 22 months could improve his yields by a further 8,7%

TABLE 1
Yield data by variety (1973/74-1978/79)
Variety Total ha cut Tons cane/ha/month

NCo376 . . . . . 470 4,81
NCo310. . . . . 487 3,72
N55/805 . . . . . 223 4,91
CB36/14 . . . . . 85 6,10
N53/216 . . . . . 103 3,70
NT . . ... 10 385
NCo382 . . . . . 37 ) 3,50
NCo293 . . . . . 51 2,52
Nso/211 . . . . . 5 5,00
Mixed . . . . . 45 4,87

Total/Average . 1516 4,52
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(Table 2). Thus by reducing the area under NCo 310 and
N53/216, and reducing the cutting age to the area average,
production could be increased by 17%.

TABLE 2
Yield data by age harvested (1973/74-1978/79)
Age at harvest (months) Total ha cut Tons cane/ha/month
0. . . . 5 6,37
| 41 5,15
2. . .. 53 6,18
3. . . . 87 5,66
4. . . . 42 5,79
5. . . . 100 5,48
16 . . . . 60 4,95
7. . . . 106 4,62
8. . . . 108 5,02
9. . . . 144 4,17
20. . . . 123 492
21, . . . 84 4,56
2. . .. 116 4,17
23, . . . 77 3,1
24 . . . . 142 3,34
25 . . . . — —
26 . . . . — —
27 .. . . . 20 3,92
28, . . . 41 3,31
2 . . .. 15 3,60
294 . . . 152 —
Mean 18,5 . . . 1,516 4,52
TABLE 3
Yield data by soil type (1973/74-1978/79)
Soil type Total ha cut Tons cane/ha/month
(Parent material)
Middle Ecca . . . 589 4,46
Alluvium . . . 107 4,71
T™S. . . . . . 526 4,23
Dwyka . . . . . 210 4,03
Dolerite . . . . . 84 3,83
Total/Average . 1516 4,52
TABLE 4
Varieties x age interaction
Variety
Age
at NCo376 N55/805 CB36/14
harvest
(months) Ha tc/h/m Ha . | tc/h/m Ha tc/h/m
harvested harvested harvested
10 - - 5 6,4 - -
1 5 6,9 - - 20 58
12 9 6,3 10 7,0 24 7,2
13 12 6,4 23 5,5 14 6,7
14 5 5,1 25 5,7 5 7,4
15 82 5,7 - - 9 4,7
16 11 5,9 27 4.6 - -
17 47 5,1 8 6,1 - -
18 43 5,0 27 5,6 - -
19 36 4,5 19 4,8 - -
20 53 4,7 15 5,4 8 53
21 34 4,6 15 4,7 - -
22 47 49 - - - -
23 4 4,1 32 4,0 - -
24 13 3,5 2 39 5 4,7
25 - - - - - -
26 - - - - - -
27 2 3,3 - - - -
28 17 2,8 - - - -
29 - - - - - -

TABLE 5
Varieties x soil interaction
Soil type
Variety Middle Ecca Dolerite
Ha ‘tc/h/m Ha te/h/m
harvested harvested
NCo376 . . 267 49 — —
NCo310 . . 66 3,3 46 4,6
NCo805 . . 5 4,7 - —_
CB36/14 . . 81 6,3
N53/216 . . 88 3,6 14 34
N7 . . . 10 3,9 — —
NCo293 . . 28 2,3 24 2,8
N50/211 . . 5 5,0 —
Mixed . . 38 5,0 — —

It can be seen from Table 1 that the variety CB36/14 is

“doing exceptionally well, and from Table 3 that normally

fertile soils derived from dolerite are giving anomalously
poor results. An examination of some interactions in Tables
4 and 5 may help explain the observed phenomena.

From Table 4 it can be seen that CB36/14 enjoyed the
considerable advantage of having been cut generally at a
young age, and from Table 5 it can be seen that dolerite-
derived soils suffered the disadvantage of being planted with
the most unsuitable varieties.

Not all analyses of farm records have provided options as
clearcut as those illustrated above. In many cases the
average age of cane at harvest could profitably be reduced,
varieties on different soil types changed, and attention paid
to the ratoonability of cane. In many cases, too little atten-
tion has been paid to the productivity of successive ratoons
when deciding to plough out. Growers often do not convert
their yields to tons cane per hectare per month, or take full
account of the seasons in which the particular crop has
grown, for example two winters and one summer, Or vice
versa.

The analysis of their farm records has shown some growers
that their farms are being well managed, and this independent
appraisal has naturally led to some satisfaction being felt.

(b) Between farm (area) analysis :

The data available for analysis from the 37 farms are listed
in Table 6 :

TABLE 6
Breakdown of full area analysis by season

No. Mean | Total
Season of Total ha age | tons tc/h | tc/h/m
fields (m’ths) cane
1975/76 . 178 674 18,9 58 038 86 4,55
1976/77 . 351 1389 18,2 132 630 96 5,24
1977/78 . 762 3323 17,9 321 399 96 5,40
1978/79 . 935 4234 17,3 | 403365 95 5,51
1979/80 . 75 294 18,5 31312 107 5,75
Total/
mean . | 2302 9934 17,8 | 948 529 96 5,37

As can be seen, most growers supplied data for two sea-
sons, and a few were able to go even further back in their
records. Analyses of the data by ratoon, variety, soil type
and age at the time of harvest are shown in Figures 1, 2, 3
and 4 respectively.
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FIGURE 4 Average yields in relation to age at time of harvest.

Only the best fields are likely to survive as old ratoons
and a sharp decline in average yields of succeeding ratoons
would therefore not be expected. Nevertheless, the complete
absence of any decline, as shown in Figure 1, leads to the
suspicion that growers may be overzealous in ploughing out
cane, and that in general longer ratooning may be economi-
cally warranted.

Figure 2 indicates that N55/805, somewhat surprisingly,
outyields NCo0376. A correction for age of harvest would
reverse this order, but such a correction would not alter the
fact that N55/805, as used by growers, outyields NC0376.

In Figure 3 it can be seen that much of the extension area
consists of soils derived from Table Mountain Sandstone and
under local conditions it is apparent that yields do not differ
much from one to another.

Figure 4 shows that there is a linear decline in yield, with
increasing age of the crop, bearing out the Experiment Station
contention that productivity per unit of time is greater when
crops are harvested as young as possible.

Tables were constructed to illustrate the variety x crop,
variety x soil type and variety x age interactions. From this
type of table, for example, it can be seen that 509 less NS5/
805 has been planted during the last two years compared
with the previous two years.

The extension area has been divided into four main homo-
geneous areas in order to make comparisons between farms
more realistic. The 1978/79 season was chosen as the base
season and the main statistics are shown in Table 7.

TABLE 7
Production figures of homogeneous areas for the 1978/79 season
Mean
Area Ha age tc/h tc/h/m
(months)

Coastal . . . . 474 16,8 110 6,54
Coastal hinterland 1 602 16,7 84 5,02
Rising plateau 1410 16,9 92 5,47
Upper plateau . . 836 19,0 111 5,89
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The coastal belt consists mostly of coastal sands and gene-
rally has a high rainfall. The coastal hinterland consists of
heavier soils derived from Ecca shales, dwykas and dolerite
and a few farms fall within a rainshadow. The rising plateau
consists mainly of ordinary Table Mountain Sandstone soils
while the upper plateau has the same parent material, but
comprises mistbelt soils, The influences of climate on
average yields can clearly be seen,

Table 8 shows the yield of each variety in each homo-
geneous area.

TABLE 8
Yiefd in tc/h/m of each variety in four homogeneous areas

Area NCo376 N55/805 Mixed NCo310
Coastal 7,08 (17,8)* | 6,10 (16,9) | 7,06 (14,9) | 6,42 (16,3)
Coastal :
hinterland . | 4,84 (17,1) | 5,54 (15,4) | 6,18 (15,5) | 4,25 (18,8)
Rising plateau | 5,49 (17,1) | 5,51 (16,4) | 5,31 (16,9) | — —
Upper plateau | 5,91 (19,4) | 5,64 (17,6) | 6,21 (18,0) | — —

* Age at time of harvest in months.

It is interesting to note that NCo376 outyields N55/805 on
the sands, and it is presumed that this is due to the extensive
use of nematicides. However, interaction tables indicate that
twice as much N55/805 is grown on the sands as is NC0376,
presumably on the poorer sands.

Discussion

Every grower who has submitted data for analysis has
considered that the time taken in filling in his data sheets
has been a good investment, and has expressed his willingness
to submit data annually. In many cases, the grower has for
the first time appreciated the benefit of a realistic assessment
of his farm, and it is with confidence that he now makes
changes where necessary.

Growers have yet to see the data for all of the farms and
for the homogeneous areas, and it is anticipated that the
many advantages which they provide will be appreciated.

As additional data are accumulated annually, the accuracy
of the results will improve progressively. If this system of
farm record analysis were to be introduced in other extension
areas, even more useful comparisons could then be made.
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Appendix 2
OFFICE USE
NAME:
AREA CODE:
SASA EXPERIMENT STATION FIELD ANALYSIS DATA SHEET SEASON:
123456789|10 11 [ 1213141516 17 | 18 19 [ 20 21 |22 23|24 25 {26 27| 28 20 | 30+ | P50 | F51 | F50 | F51 ] F5.0 I F50 | F50 | F50
FIELD NAME ; ; Mature | Trash Aren Tons | Tons Fortilizr (kg/ha) Rain | Irrig.
or NuMBER | Variowy 11 goasoml B horv. | A% ) cane | e N [3 K {mm) | {mm)
. .
Appendix 3 Appendix 4
SeAeSehs UXPFRIMENT STATION FXTENSION SERVICE RIMENT STATIOH SXTEWSION SERVICE
XXXXXXX_ESTAIES 1977/18.10.18/13 XXXXXXX_SSTAIES 1217/18_10_18/19
CODE tJe OF TOTAL MEAMN  TOTAL  TLCANE TGCANE SI2e TONS  T.CAME TLCANE
ELELDS HECTAR __AGE TLCANE _/HAs /HALMI __ EJELD NAME RAI YAR SOIL HAR ASE. YRs HAs CANE [HA_ _[HAaMT___.
P7 2 805 14 117 17 1.9 220. 115.8 6.81
CROP P8 2 805 14 1171 2.6 293, 146.5 B8.62
———————————— P9 2 305 14 117717 lel  143. 130.0 7465
"PLANT 1 1 21, 5Te6 166 6792, 117.9 T7.10 P10 2 805 14 1 16 717 0.8 69. 86.3 539
"1ST RATOON » 2 2le 515 16.6 5257. 102.1 6e15 U3s9 6 805 14 1 17 17 1.9 252« 13246 T.80
"2NG RATOON 3 20. 47.0 16«3 5197. 110.6 6.79 U39s 2 B80S 14 1 11 17 246 316 12145 Tel5
"3RD RATOON * & 17« 32+4 1449 3531, 109.0 7.33 U396 2 805 14 b8 17 3.0 384. 12B.0  T.ll
“"4TH RATOON 5 1le 30.0 1l6el 3344¢ 11l1e5 6e32 us 4 999 21 1 18 77 le5 120. 8C.0 belth
“STH RATOON v 6 3. 11.0 1407 1322s 1202 Belb us 2 382 21 1 18 77 3.0 465« 1550 B8e61
"6TH RATOON ¢ 7 —m—_le ___129 __17.0 __2502s _13226 __ 1480 __ £26 0 999 21 v 19 77 1e2 372, 310.0 16432
“GRDeMEAN " 15 4e  23le4  16el 25695. 1110  6.88 s5 0 999 21 1 19 717 6.1 Bl7. 133.9 7,05
u3s 1 999 21 113 77 3e2 429+ 134e1  7.45
VARIETIES us 2 999 14 1 18 77 3.1 329. 106.1  5.90
------------ P2 2 805 14 1 19 77 1.8 205+ 113.9 5.99
"NCO 376 " 1 ble 17.7 15«1 2082« 11746 T«79 u2 1 999 21t 1 19 717 Lot 536, 121.8 b4l
“NCO 310 " 2 12. 216 1641 2223« 10249 6040 Fl 4 376 14 1 17 17 1.7 148. 7.1 512
"NCO 382 " 4 be 19.0 17«1 2347. 123.5 .24 R102 4 382 21 1T T Ga0 528« 132.0 T.76
"N55/805 - 5 4le 96.7 161 10034. 103.8 645 $€5 2 310 21 T 17 1.5 175. 1167 6.85
"MIXED * o0 242 __16a% __16e2 _9009¢ _117s9 __T27 __ 87 0 805 21 1 18 17 342 335. 1047 5.82
“GROMEAN *o1an G4 231.4 16.1 25695« 111.0 6.88 89 0 B0S 21 1 18 717 0.8 165. 2063 1le46
B8 0 805 21 1 18 77 1.6 148, 92.5 Selts
SOIL TYPE M2 0 805 21 17 11 440 333. f3.3 4.90
------------ PS 0 310 14 1 18 77 0e9 80s  88.9 4494
“MIODLE ECCA » 6 58. 128.7  15.7 13535. 105.2 6472 13 0 310 14 1 18 77 1.9  234. 123.2 6484
"RECENT SaND » 8 ——-352 _100e1 __16s7 L1205 _1lle® __£269 __ B2 1999 21 2 16 717 2.4 240. 100.0 6425
"GRDJMEAN "9 T4e  23le4  16el 25695. 11le0 6488 84 1 999 21 2 16 17 445  434.  96e4 6403
83 1 999 21 2 16 17 5¢2  470.  90e4 5465
HARVEST B6 1 999 21 2 16 77 0.6 143, 238.3 14.90
———————————— M3 3 805 14 2 15 717 440 408. 102.0 680
WMATURE L | 4ls 10044 1748 12705. 12645 7409 811 0 999 21 2 16 17 35  317¢  90e6 5466
"SEASONAL " 2 53. _131.0 1428 12990s __93:2 __5263 __ us 2 A0S 14 2 16 7117 3.3 272. 82.4 Sal5
"GRO« MEAN " 3 9%.  231le4 16el 25695+ 111+ .88 VL3 2 805 14 2 lse 717 2.7 162. 60,0 3.75
U3s 1 805 14 2 15 17 245 294e 11746 T84
AGE u1l9 1 80S 14 2 15 17 1.2 96.  B0.0 5433
____________ u30 3 376 14 2 16 11 0e2 215+ 1075.0 67419
WLl MONTHS » 2 1. 0.8 11.0  170. 212.5 19.32 U36/37 4 805 14 2 16 17 5.3 470. 8B.7  5.54
"2 MONTHS v 3 3. 6l 12.0 549, 99.0  7.50 B3/9 4805 21 2 11 711 0.8 170. 212.5 19.32
Y13 MONTHS v 4 5. 745 1322 910. 122.4  9.27 BLO 4 376 21 2 16 717 2+3  243. 10547 6460
“14 MONTHS v 5 16. 48.3  14.2 4573,  96.7 6.79 uz29 1 375 14 2 16 77 1+5 26ls 17440 12443
"5 MONTHS " & 16. 141 5.2 3293, 96.6  6.36 u23 1 805 14 2 15 17 2.8 318. 113.6  1.57
"l6 MONTHS " 7 L4 317.4 1600 38154 10240° 6438 F2 i 805 21 2 15 17 Deb 293. 4?8-3 32.56
“17 MONTHS @ g V7. aceb 1720 i74l. 148 1.93 vzl 4310 16 2 15 17 2.8 190. 6749 4452
"18 MONTHS v 9 13+ 29.0  18.0 3304. 113.7  6.33 1 8999 2t 2 14 77 7.5 578. T7.1 5.5C
"1g MONTHS 10 6. 17.6  19.0 2442, 133.5  7.30 S64 1 310 14 2 15 17 Ce4 40s 10040 6445
"0 MANTHG 11 1. 400 2040 419, 106.5 S.22 u3ss L BOS 14 2 15 71 447 30, bek  De4l
N22 MONTHS v 13 o la __ 440 __ 2240 __312e __93.0 .23 Pl L B80S 14 2 15 17 342 275+ 85.9 5454
WORNL ME AN w2 Tae 231.4 1641 25595, 111.0 s.8s ull 0 999 14 2 14 17 3.3 277.  83.9  S5.79
ul7 2 305 14 2 15 717 3.0 399. 129.7  B.37
ure 3 805 14 2 15 17 0e8 103. 128B.8  8.31
u3s 1 997 21 2 15 17 1.1 90, B81.8  5.28
u13 2 319 14 2 13 711 1e2  144. 120.0 8489
utrz 2 310 e 2 12 17 lel  125. 113.6 8442
U 3 375 14 2 13 717 C.8 7. 6.3 T.13
St 1 382 21 v 22 78 2.6 236.  90.8 4413
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Appendix 5
XXXXXXX FSTATES 1977/78 10 18/793

YARIETIES X CROP______  Tawle _LaC/H__/MIH.  (WEIGHTED MEANS)

_NCO 376 _NCD_317_ _NCD 382 _N55/805_ _MIXED MEANS_ ___
PLANT 3 7415 3 6e3l 0 0.0 6 5.58 9 B.04 21 7410
1ST RATOON I 12443 2 5407 2 4.23 8  5.69 89 6463 21 6415
2ND RATOON L Te02 4 6497 1 Bebl 11 6056 3 65460 20 6479
3RD RATOON 4 9453 L 12406 0 0.0 10 6,66 2 A4l 1T T.33
4TH RATOON 2 5495 2 3426 1 T4T6 4 7.86 2 Te82 Ll 6492
5TH RATOON 0 040 0 0e0 2 3461 1  TJ.0P 0 0.0 3 8.16
6TH RATOON 0 0.0 0 0.0 0O 0.0 L 7.80 0 040 1 7.80
GROLMEAN 11 Ta79 12 6440 6 7424 41 6465 26 1427 94 6488
YARIETIES X CRO®_____ TaBLE _I0TAL_HECTAR

_NCO 376 _NCD 310 _NCOQ 382 _N55/8Q05 _MIXEDQ __ ___MEANS ___
PLANT 3 5470 3 4450 0 0.0 6 15.60 9 31.80 21 57.60
1ST RATOON 1 150 2 3490 2 4.00 8 19,10 8 23,00 21 51.50
2ND RATOON I 2.80 4 6440 1 3,00 11 24.00 3 10.80 20 47.00
3RO RATOON 4 3470 1 2450 0 0.0 10 20.00 2 6420 17 32440
4TH RATOON 2 4400 2 4430 1 4,00 & 13.10 2 4.60 11 30.00
STH RATOON 0 00 0 0.0 2 8,00 1 3,00 0 0.0 3 11.00
6TH RATOON 0 0.0 0 0.0 O 0.0 I 1.90 O 0.0 1 1.90
GRDeMEAN 1l 17.70 12 21.60 6 19.0C 41 96.70.24 76440 94 231440
YARIETIES X SQIL_TYPE.  TABLE _TeC/H _/MIHe (WEIGHTED MEANS)

ZNCO 376 _NCD_ 310 _NCO_ 382 _N55/805_ _MIXED MEANS  ___

MIDOLE ECCA 9 8.27 11 6.36 O 0.0 31 bet0 7 7.31 S8 672
RECENT SAND 2 6e40 1 686 6 7.24 10 5.58 1% 6454 35 6469

GROMEAN 11 T«79 12 be40 6 Te24 41 6445 24 T.27 94 698

YARIETIES ~ X SQIL_TYPE_  TABLE _ICIAL _HECTAR

_NCD_376_ _NCD_310_ _NCD 382 _N55/305_ _MIXEQ __ ___MEANS_ _
MIDDLE ECCA 9 13.60 11 20.10 0 0.0 31 75.60 .7 19.40 58 128.70
RECENT SAND 2 4210 1 1.50 & 19.00 10 21.10 16 54440 35 100.10



