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I. INTRODUCTION
A. Background

Green Thumb is an outgrowth of the joint agriculturél weather program
of the National Weather Service (NWS)Aand the Cooperative Extension
Service. This program was divided into four parts: (1) data gathering by
observers in rural areas, (2) preparation of localized weather and agri-
cultural information, (3) dissemination of this information, and (4)
education of the farm community as to how to best use that information.

The Space Science and Engineering Center (SSEC) at the University of
Wisconsin-Madison was requested by the National Oceanic and Atmospheric
Administration (NOAA) to develop and test a prototype of NOAA's Green
Thumb system at various fairs in Wisconsin during the summer and fall of
1979.

Basically, SSEC's task was to determine the economic viability of the

system by assessing the cost/benefit to farmers in Wisconsin.

B. Green Thumb System

The Green Thumb system is an information dissemination system designed
to provide farmers with the latest localized weather, markets, agricultural
and other pertinent information in their home at low cost. The proposed
data flow is shown in Figure 1.

The Green Thumb "box" is the only part of the system to be purchased
by the farmer. It plugs into his television antenna to enable an unused
channei to'be used as a computer display terminal, and plugs into his
local telephone line to provide a farmer with a data link to the local
county extension system. (The exact operations of the box at home will be

discussed in section III).



The county computer provides the following data:

1. World climate and national market information from the NWS
computer;

2. Local weather observations to be supplied by volunteer rural
observers;

3. Local market information relevant to area farmers;

4. Local weather and agricultural forecasts supplied by the NWS;

5. State agricultural bulletins and information supplied by the
State Extension Service; and

6. Local agricultural, home econémics and meeting information
supplied by the County Extension Service.

All of the preceding information can be updated as needed, and is

accessible 24 hours a day.

C. Green Thumb Project at SSEC

Prior to the finalization of plans for a national Green Thumb system,
it was decided to test a prototype in Wisconsin to determine the farmers'
interest in the system. The project at SSEC consisted of the following
tasks:

1. Define sample: after analyzing the demographics of Wisconsin
agriculture, determine the best means of reaching the largest and
widest sample of farmers;

2. Develop Green Thumb system within the time frame (3 weeks):
dévelop an interactive computer system with color graphics which
will enable the user to select the desired inférmation using a

menu approach to information selection;



3. Demonstrate Green Thumb: develop questionnaires to determine
farmers' interest in Green Thumb and their needs for and uses of
information contained in it, and publicize the demonstrations
as a means of attracting a large audience; and

4. Analyze responses.

In the following four sections, each of these tasks is presented in

detail, starting with a description of Wisconsin agriculture and deter-

mination of the test sample and procedures in Section II.



ITI. DEFINITION OF SAMPLE AND TEST PROCEDURES

A. Wisconsin Agriculture

Wisconsin's most productive agricultural region lies in a band from
the southwestern part of the state northeast to Green Bay. The north
central area also supports a productive dairying industry. Cash receipts
from Wisconsin agriculture totaled over $3 billion in 1976, with more than
half contributed by dairying. Table 1 presents a breakdown by commodity
of Wisconsin cash receipts over a five year period. It should be noted
that while crops account for only 187 of the cash receipts, they contribute
407 of the value of production for all commodities. A more detailed
breakdown of crops, acres, yields, etc. can be found in Table 2 and a
summary of Wisconsin's agricultural productivity relative to the nation's
can be found in Table 3. Wisconsin produces a significant percentage of
the nation's milk, butter, cheese, other dairy products, vegetables (peas,
beans, beets, cabbage, corn and carrots), cranberries, hay, oats and
mink. Many of the above are not particularly weather sensitive and have

fairly stable prices.

B. Sample Selection

In order to assure that the Green Thumb sample would represent a
cross section of farmers from the various agricultural counties in Wisconsin,
it was decided to demonstrate the system at a number of county and regional
fairs during the summer and fall of 1979. To permit adequate preparation
time fdr each fair, demonstrations would be spaced two to three weeks apart
during the fair season. The fairs were chosen with an eye to geographic
and agricultural diversity. E.g., livestock predominates in the southwest,
vegetables in the east-central region, etc. Further complicating the choice

of fairs was the short lead time for making initial preparatioms.



CASH RECEIPTS FROM FARM MARKETINGS, By Commodities, Wisconsin, 1972-76

T Commodity 1976 | 1975 . | 4974 |  igz8 | f gh
) 1,000 dollars

socommodities . ... 3,028,639 2,655,640 2,463,831 2,279,648 1,849,198
ANTIVESIEEK v o v vvvesvmmsss o 2,486,884 2,123,601 1,843,156 1,892,336 1,565,770
Meatanimals ... ........... . 529,687 479,075 421,854 548,078 449,652
Cattleandcaives. . ... ....... 33¢,841 268,030 240,571 343,707 287,765
Hogsandpigs. ............. 190,133 208,551 178,796 201,764 159,296
Sheepandlambs............ 2,713 2,394 2,487 2,607 2,591
Dairy products . . .. ........... 1,810,417 1,500,541 1,394,412 1,201,337 1,035,142
Poultryandeggs . . .. .......... 114,288 115,202 100,285 117,893 62,442
BATS : 5 coom v o0 bbis s s mmis E § s 8 48,219 44,431 46,183 54,218 28,313
Turkeys . ... ... 30,952 36,738 25,950 22,383 17,355
Broilers. . .. ... ........... 12.£13 12,770 10,350 16,222 £.746
Farmchickens . ... ......... 2,616 1,980 2,261 2,342 1,668
Miscellaneous poultry . . ... ... 19,628 16,283 15,541 15,728 6,355
All miscellaneous livestock . . . ... . 32,492 © 28,783 126,607 25,028 18,634
Mink . ... .. ... .. . 21,944 20,899 "18,819 17,995 14,621
Wool ........ g . o =t 328 177 294 567 257
Honey and besswax .. ....... 5,163 2,999 4,196 4,654 2,452
Miscelianeous livestock . ... ... 5,057 4,708 3,298 1812 1,204
Allcrops . . ........ ... ... .... 541,755 532,032 520,673 387,312 283,423
Fieidcrops . ................ 262.821 267,225 251,427 180,977 128,710
Corn . ... ... .. 166,247 161,203 164,840 114,697 72,670
OB15 v o s vhe e be s s e s 15,385 19.460 16,223 - 11,295 11,130
AVt : < 5 = om0 o o el 35,277 39,432 24,368 23,027 17,670
TOBACERD: . & vovv o et stieioe oo e ol 15,998 13,872 11,492 9,074 12,355
Soybeans ................ 20,216 23,216 34,147 19,415 12,076
Wheat. . ... .............. 7,248 7,200 9,259 2,883 1,113
Barley . ................. 1,39 1,833 837 566 562
BYE s 5 s 5 0 o o bl 2 o iors e 354 308 261 114 127
Allvegetables. . .. ............ 165,189 171,753 164,173 117,924 82,930
Potatoes .. ............... 61,419 60,232 62,615 49 542 30,129
Sweetcorn . .............. 25,003 24,535 21,763 14,802 15,544
Greenpeas ............... 23,442 34,013 30,041 14,634 18,340
Snepbeans ... ... .. ... .. .. 22,925 19,692 18,620 12,023 10,136
Cucumbers .. ............. 5,207 5,289 5,702 5,207 3.866
Cabbage ................. 4,330 5,972 4,020 4,178 2,197
(OF: 1o IR S R 3,999 4,950 5,951 3,376 1,828
Beets .. ................. 2,097 3,305 2,850 1,688 1,399
Onions . ................. 2,941 1,205 2,036 2,966 1,647
Greenlimabeans . .......... 1,030 3,135 1,195 1,104 940
Miscellaneous vegatables . ... .. 12,785 9,825 8,280 8,504 6,836
Specialtycrops. . . ............ 110,714 S0,15¢5 51,835 85,276 60,403
Apples ... .. ... . ... ... 6,489 5,407 5,561 5,896 4,828
Crerries ... .............. _ 1471 999 1,822 S60 782
Cranterries .. ............. 12,935 10,881 9,135 10,020 9,997
Strawperries . ... ... .. .. ... 1,470 1,576 1,687 1,379 1,117
Miscellaneous fruits and nuts . . . 59 2 64 74 54
Greenhouse end nursery . . . . . .. 29,141 2€.738 28,154 24,180 21,842
Ferestoroeducts . ... ........ 51,250 39,850 39,742 39,745 2Q,500
Mint. ... ... ... 7,272 4,102 4,906 2,040 691
Maple products ... ......... €27 540 811 952 532
All miscellaneous crops 3.031 2,905 3,188 3,135 1,38%
Hay seedcrops . . .. .. .. ... .. 862 820 1,196 1,187 202
Other misceilaneous crops . . . . . 2.0c2 1,256 1.992 1,948 1,183
Tovernment payments . . . . . el LT 14,282 14.083 13,298 39,764 57,105
2.042,921 2,669,723 2477,12¢9 2319242 1,905,304

(Ot@i Sesh receints L.

Table 1. Cash receipts from farm marketings in Wisconsin.
(from 1978 Wisconsin Agricultural Statistics).




CROP SUMMARY: Field Crops, Wisconsin, 1976-77

1

1977 | 1876
Crop Acres Yield Unlt! Production Acres Yield T Production
harvested | per acre [ Total | Value | harvested |peracre | “™' [T Tol | Value
' ¥
Acres | neao '} 14 Acres 1,000 1,000
Fiald crops dollars dollars
Hay,all. . ... 00w 4,040,000 297 . Ton 12,602 654,109 2,980,000 204 Ton 8,126 - 5€8.320
Alfaifa ... ... .. 3,100,620 3.25 Ton 10,075 566,761 3,010,000 220  Ton 6,622 220,084
All other hay 1/ . . 940,000 2.05 Ton 1,927 87,243 970,000 1.55 Ton 1,504 83.7286
Oets............ 1,170,000 65.0 Bu. 76,020 83,655 1,280,000 430 Bu. 55,040 32,560
Corn for grain .. ... 2,750,000 104.0 Bu. 286,000 572,000 2,220,000 68.0 Bu. 150060 220,035
Corn forsilags . . ... 980,000 12.0 Ton 11,760 228,144 1,330,000 86 Ton 11,438 276,800
Soyteans for beans . . 162,000 34:0 Bu. 6,528 34,925 152,000 220 Bu 2,344 22,405
Wheat, all . ....... 75,000 41.0 Bu. 3,675 6,065 92,000 345 Bu. 2.238 8,939
Winter ... ..... £0,000 43.0 Bu. 2,580 4,902 64,020 37.0 Bu. 2,368 6,512
Spring 15,000 33.0 Bu. 485 1,163 29,000 200 Bu 870 2,427
BaIeY . . ;s snnmas 29,000 54.0 Bu. 1,566 2,427 32,000 400 Bu 1,280 2,675
Rve . .. ......... 14,000 26.0 Bu. 354 655 12,000 21.0 Bu 252 680
Red clover sced . . . . g,000 95 Lb. 760 494 13,000 90 Lb 1,170 714
Timothy seed . . . . .. 1,000 100 Lb. 100 50 3,000 120 Lb. 360 76
Potatoes 2/. . . ... .. 55,500 325 Cwt. 18,038 70,348 53,000 290 Cwt. 15,370 60,71Z
Tobacco,all . ... ... 12,050 2,659 Lb. 24,809 21,212 11,1700 1,821 i b. 20,209 15,144
Typebd . ... ... 6,200 2,020 Lb. 12,524 10,708 5600 1830 Lb. 10,584 7 900
Type 55 . . . .... 5,650 2,100 Lb. 12,235 10,504 5560C 1,750 Lb. 2,625 7.228
CROP SUMMARY: Fruits and Vegetables, Wisconsin, 1976-77
1977 1976
Crop Acres Yield Unit Production Acres Yield Unit Production
harvested per acre Total Value harvested per acre Total Value
1,000 1,000
Acres 1,000 dotiare Acres 1,000 dollats
Fruits and
Specialties :
Apples . .. ... - - Lb. 56,000 7,672 - - Lb. 52,000 6.1 3{(3‘
Tart cherries . . - - Lb. 12,200 3,526 - - Lb. 5900 1,528
Cranberries 1/. . 6,400 135.9 Bbl. 8§70 11,745 2/ 6,800 147.6 Bbl. 1,004 13,554
Strawberries - . . 1,300 2,400 Lb. 3,100 1,426 1,400 2,500 Lb. 3,500 1,470
Maple syrup . . . 2 - Gal. 130 1,547 - - Gal. 66 §51
Peppermint, oil 7.200 33 Lb. 238 3,951 8800 39 Lb. 343 5,317
Spearmint, oil 2,900 37 Lb. 107 1,969 2,600 40 LB 104 1862
Vegetables, fresh
Cabbage ..... 1,500 424 Cwt. 626 4121 1,100 452 Cwit. 508 2,17
Carrots 3/ . . .. 3,500 467 Cwt. 1,636 5,320 3,300 32 Cwit. 1,262 -4,Gf;~>
Lettuce . . .. .. 1,4C0 230 Cwt. 322 3,107 1,400 230 Cwi. 322 3,992
Onions . .. ... 1,200 290 Cwit. 348 1,724 1,400 285 Cwit. 413 3,463
Vegetables,
processing A
Sweet corn 130,700 4,56 Ton 596 25,211 129 700 4.19 Ton 544 218 \'1:3
Greenpeas ... | 107,500 1.36 Ton 4/ 146 29,825 117,200 1.02 Ton 4/ 120 23,4&::’
Cucumbers . . . 9,430 6.23 Ton 59 7,436 10.100 4.41 Ton 45 52%
Snap baans . . . 67,200 2.76 Ton 188 22,738 89 500 2.45 Ton 170 2? 2 i
BOSES o ;¢ s so 6900  13.77  Ton 85 3,477 8.200 227 Ton 53 2807
Green lima beans 5,800 1.17 Jon 4/ 7 1,897 5,000 92 Ten 4/ 5 1 ’Cw
Cadbage. kraut . 3500  21.27  on 74 2,181 4202 1823 Ton 77 2,205




NUMBER AND VALUE OF

LIVESTOCK: Wisconsin, Janwuary 1, 1977-78

Number Farm value Farm value
Class of livestock per head
1978 ] 1977 1278 l 1977 1978 I 1977
1,000 head Dollars 1,060 dollars
Cows and heifers that have calved . .. ........... 2,030 2,092 - = - =t
Beefcows . .. .. .. . ... . . .. 220 299 - — - -
Mitk cows . ... .. 1,810 1,800 - - - -
Heifers 500 poundsandover . . . .. .. .. ... ... ... 856 897 - - - -
For beef cow replacement . .. ... . .. ....... 45 81 - - - -
For milk cow replacement . . ... ............ 695 658 - - - -
Otherheifers . ... ... ... ... ... ... ....... 115 128 - - - -
Steers 500 pounds andover . .. ... ... 308 304 - - - -
Bulls 300 poundsand over . . .. ... ... ... ... ... 41 47 - - - -
Heifers, steers, and bulls under 5CO pounds . . ... ... 865 928 - - - -
Allcattleandcalves . ... ... ... ... .. ... .. 4,100 4,275 320.00 315.00 1,558,000 1,345,625
Hogsand pigs 1/ . ... .. . . . ... 1,400 1,250 62.50 46.0C 87500 57,500
Stock sheepandiambs. .. .. ... ... .. ....... 73 72 =~ - - =
Ewes 1yearandolder . ... ... ............. 58 57 - - - -
Eweldambs. . ... ... 12 11 - - - -
Rams and wethers 1 year and older . ... ... .... 2 2 - - - -
Wether andramlambs . . .. ... ... .. ... ... .. 1 2 - - - -
Theepond lambsonfeed ... ... L. 9 8 - - - -
Allsheepandlambs .. .. ... ... .. .. ... ..., 52 80 46.00 35.00 3,772 2,800
flens and pullets of layingage . ...... ... 4,275 4,700 - - - =
Otherpuliets ... .. ... ... 1,422 1,366 - .- - -
Dtherchickens .. ..o L 44 04 — - - -
BlehcREns 1) 2/ . .. v o s nuversmsnvesnnaas 5,741 6,120 1.€5 1.75 6473 10.72¢%
Turkey breederhens 1/ . ... ... ... ... ... ... 73 87 .00 9.82 €657 8562
Towlvalie L - - - - 1652462 1.413.506

Table 2.

1976-7 crop and livestock summaries,



WISCCNSIN'S RANK IN THE NATION'S AGRICULTURE

Commodity amo?ugns.t(ates Production je"jeg
DAIRY 1/
Milk production . . ... ........ T TN oy BTN o i 1 21,041,000,000 Lbs. 17.1
= T 1 256,504,000 Lbs. 23.6
Checse
AMEHCAN s s 5 wms b o6 5® & 8 % ame .5 § 5 ERiEs 8 wd sl e 1 865,291,000 Lbs. 42.6
QLSS < 7 o5t o 91 omsm i i, o s otome o 506t e @ Sl smselfer o o ot ot 2 36,884,000 Lbs. 18.5
Muenster. . .. .. ittt i e e e 1 43,891,000 Lbs. 79.2
Brick ... e e e i 1 10,487,000 Lbs. 56.0
BEBLTAN 70 R wrie B0 o) 6o vet elekonaruts fo "a hot i fuste T o ¥ Tt a1 1o 1 243,469,000 Lbs. 30.7
BIUC o v i cwmmn § s wmn is aoe s 55 Buke s s i’ nmEn 1 20,718,000 Lbs. 53.6
Totel cheese excluding cottagecheese . . . ......... 1 1,278,890,000 Lbs. 38.1
Condensed milk, bulk
Sweetenad, whole . . . . .. .. i it e 1 58,355,000 Lbs. 74.6
Sweetened, skim . ... ... ... ... e 1 30,695,000 Lbs. 48.2
Unsweetened, whole . . ... S PR, Sl B 3 31,822,000 Lbs. 21.0
Unsweetened, sKim . . 0. v et et ie e e i e e e 3 126,859,000 Lbs. 15.8
Dry products
Nonfat dry milk forhumanwuse . .. ............... 3 140,573,000 Lbs. 12.7
Skim milk for animal feed .. ........... .. ... .. 5 630,000 Lbs. 7.5
Buttermilk . . ... .. . e 1 19,460,000 Lbs. 36.6
Drywhey 2/. . .. o e e e e 1 311,703,000 Lbs. 38.8
WVABREISEY, i & s o e S s & Bimis S ¥ B EOEE 8% A B e B 1 53,826,00C Lbs. 495
CondenseB WhEY .. i.ivcovonsionssssssasssoe 1 34,881,000 Lbs. 24.0
Whey solidsinwetblends . .. ................... 1 42,872,000 Lbs. 62.9
LIVESTOCK AND POULTRY
Allcattleandcalves 3/ . . . .. . ..ot it i e e .. 8 4,100,000 Head 3.5
Milk cows and heifers that havecalved 3/. . ... ... ...... 1 1,810,000 Head 16.6
Allhogs and pigs 4/ . . . vttt it i e e e e e 12 1,400,000 Head 2.4
Turkeysraised 5/, . . . .. e e e e 9 £,544,000 Birds 4.1
Homey 1/. . i e e e e e e e 5 9,625,000 Lbs. 5.5
MinK B/ . . e 1 926,000 Pelts 30.7
CROPS 1/
Cornforgrain . ......... it iiinnnnnnn. 7 286,000,000 Bu. 4.5
Cornforsilage . ..........iiiii i 1 11,760,000 Tons 10.1
L -3 4 76,050,000 Bu. 10.2
BIPRBY NS v s s o s M a0l s 96ES 5 Sl 5 BRE s e 1 12,002,000 Tons 9.2
POYATOBE & i i o o oo e sis oo 065 & o 0i0ie o o mmimis o s momas s 7 18,038,000 Cwt. 5.1
Cherries, tart . . ... v ittt it i e e e 2 12,200,000 Lbs. 5.7
Cranbermies . ... i ittt e e e e e 2 870,000 Bbl. 40.9
Maple syrup . . . oo e e e 3 130,000 Gal. 10.6
Mint foroil ........ e R B AREE § s G SRS 5 327,003 Lbs. 5.0
CADDIGE Difrt) s o & 55 008 15 55 S6875 51 5o b 16 5 5 GRS B 8 BB 5 4 2,125,000 Cwt. 9.0
CBETOTS T s i s 5 5 mms s 5 55605 & Ao d & 5 5 B Bk e ke e 4 1,636,000 Cwt. 8.2
Sweet corn for processing . . . . oo vttt i e e z 596,000 Tons 253
Green peas for processing 8/ . . . . oo i e 1 146,200 Tons 29.7
Beans, lima, for processing8/. . . .. .. i i 2 6,900 Tons 9.3
Beans, snap, for processing . . .. ... 1 185,450 Tons 27.4
Beetsforcanning .. ... .. .. ... e 1 95,000 Tons 46.1
Cabbage forsauerkraut . . ... vttt i e 2 74,450 Tons 323
Cucumbers forpickles . . . ... .. e 5 58,550 Tons 83

Table 3.

Wisconsin's rank in the nation's agriculture.
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The Wisconsin Department of Agriculture provided a list oé the fairs
and made suggestions as to which ones had the potential for drawing large
audiences. We initially selected and contacted six, and got space at four:
the main disappointment was thét the two fairs contacted in the northern
p&rt of the state were either booked, or not interested.

The locations of our demonstrations (figure 2) were:

1) Dane County Fair, Madison - July 20-22: largest agricultural
county of the state, leader in field crops and second in dairying
and meat animals;

2) Racine County Fair, Union Gro?e - Aug. 3-5: 1leader in poultry
and eggs, wheat, and second in soybeans;

3) Manitowoc County Fair, Manitowoc - Aug. 24-26: a large dairy
region, also near the vegetable producing areas. Due to its
lakeside location, and lack of proximity to a Weather Service
Forecast Office (WSFO), Manitowoc residents are unusually skeptical
about weather forecasting:; :

4) Vernon County Fair, Viroqua - Sept. 14-16: the last fair of the
season, in a region noted for tobacco and dairying and close to
fruit orchards.

In addition to the above, Green Thumb was also demonstrated at

5) Wisconsin Farm Progress Days held at Montford, Oct. 9-11 in the
livestock area oﬁ the state. This is a statewide farm machinery,
grain, pesticide, etc., show which rotates around the state from
year to year. It is billed as the most significant show of its
kind in the state.

The task of organizing, publicizing and demonstrating Green Thumb

was made more difficult and time-consuming than need be due to the lack
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of cooperation of the State Agricultural Meteorology Committee. One of
the committee's tasks was a feasibility study of a program similar to
Green Thumb. Although possessing the necessary contacts, the committee

failed to provide them and made little effort to view the UW system once

in operation.
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III. THE GREEN THUMB PROTOTYPE

A. Basic Compomnents

The basic components of our prototype system are an Apple II computer,
a "floppy disk", a television monitor for display, plus a simple key pad
"Green Thumb Box." Complete details can be found in Appendix C. The
Project operated from two terminals, one located at SSEC into which the
information was entered, and the other at the fairgrounds which was used
to simulate the "at home" terminal. Communication between the two was

over a standard phone line. The latter will be discussed first.

B. Remote Terminal

The "Green Thumb Box", a device resembling a touch-tone telephone,
(figure 3) was connected to a television monitor and a phone jack. The
television monitor was set to an unused channel. Hidden was the small
computer and disk from which the information to be presented could be
accessed. When not in use, the monitor showed a list of six (see figure 3)
options: weather, agricultural advice, markets, world climate, local
meetings and recent extension publications. By pressing the appropriate
button on the Green Thumb Box, a sub-menu would appear on the screen
associated with each of the above choices. The user would then choose the
appropriate number corresponding to the information desired and the initial
page of text could then be read. This remained on the screen until either
the next page of text was chosen, or the menu was returned to. A complete
listing of options can be found in Table 4. Each of the items was updated
as needed:

1) Weather: The state forecast and weather warnings (shown graph-

ically) came directly from the NWS. The current observations

(updated every other hour) and the precipitation were shown both
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II.

1S
Table 4

Green Thumb Menu and Options

Weather
1. State Forecast (from NWS’
2. County Forecast
3. Agricultural Forecast (wind, dew points, sunshine, precipitation,
and 3-5 day outlook)
4., 24-hour Precipitation (in tabular form and graphing on state map)
5. Current Area Observations (as in #4)
6. Radar (graphically on local, state, or area maps with text description)

7. Weatﬁer Warnings (issued by NWS)

Agricultural Advice (from County Extension Office); e.g.
Collecting Forage Samples

Armyworms

Establishing an Alfalfa Field

Corn Borers

Harvesting Weedy Small Grain Fields
Herbicides Sold by Long Distance Calls
Make Weed Maps Now!

2,4,5T Brushkiller Substitutes

Current DHIA Testing Rates

Tobacco Curing «

Tobacco Field Information

Pickling Problems

Preserving Tomatoes

Wisconsin Agricultural Highlights
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Housing Livestock

Balanced Dairy Ratioms

III. Markets
1. Livestock (Chic. Mercantile Exchange)
2. Wheat, Corn, Oats (Chic. Bd. of Trade)
3. Soybeans, 0il, Meal (Chic. Bd. of Trade)
4, Cash Markets--Grain
5. Cash Markets—-Fruit and Vegetable
6. Cash Markets--Livestock

7. Special Reports (e.g. crop projections, trade deals, gold prices)

IV.‘ World Climate
1. USSR
2. China
3. India-Southeast Asia
4. South America
5. Europe
6. U.S.--general
7. U.S.--grains

8. U.S.--fruits and vegetables

V. Local Meetings
Fair Schedule
4-H Schedule

Other Meetings

VI. Recent Extension Publications



2)

3)

4)
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in tabular form, and plotted on a Wisconsin map. The radar was
indicated graphically to show intensity (by color), areal coverage
and movement. We had the options of depicting the graphics on
either a local (3 or 4 county), state or upper midwest map. Radar
was updated hourly or as needed. The county and égricultural
forecasts were generated in-house by meteorologists working for
the program.

Agricultural Advice: These items were supplied by the county
extension office who chose the topics and wrote the text. County
extension cooperation was inifially obtained with difficulty

since the project was not operating under UW-Extension jurisdiction
and therefore received initial opposition. In addition, some
county agents feared for the security of their own positions if
Green Thumb were to be implemented in their area. The number and
quality of the items submitted varied, requiring some improvisation.
Markets: This information was obtained from SSEC;S teletype
terminal with cash market prices coming from the Chicago Board

of Trade and the Chicago Mercantile Exchange, and futures prices
coming from Chicago and Kansas City. Updates were transmitted as
received, usually two or three times daily. The special reports
came from United Press International. Although these market
listings were noE optimal, thev were free (to the project) and
readily available.

World Climate: Text was adapted from the Weekly Weather and Crop

Bulletin issued by NOAA and the USDA. Although some of the
information presented was dated, no negative comments were

received regarding it.
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5) Local Meetings: The schedules werevsupplied by the fairs,
county extension offices and county 4-H clubs.

6) Recent Extension Publications: A list of all relevant
extension bulletins issued within the past year, identifi-
cation number, cost, and how to obtain them. The bulletins'
relevance was decided by the Project.

An update to the text could only be made with the system dwelling on
the main menu, at which point an appropriate message was displayed and
viewer access to the files was limited. Unlike the proposed operational
system, there was no limit as to the number of pages of text that one

viewer could obtain at a given time.

C. Main Terminal

The terminal at SSEC was the same as that at the fairs except that it
contained a joystick controller for drawing graphics instead of a '"Green
Thumb Box.'" Prior to each demonstration a new file structure was set up
with text for items (2, 4, 5, 6 [not changed at the fairs]) entered. This
disk was then duplicated and sent out with the remote system to the fair
site. When a file was to be updated, it was accessed, corrected and its
name entered on an update list. When all the updates were completed for
a given time, the computer automatically dialed up the remote terminal
on the telephone and re-wrote all the files from the update list. When
complete, it automaticall§ hung up, and the update list became void. The
operator at the main terminal also had the option of operating in the same
mode as the remote terminal (viewing only) by using the keyboard of the
Apple II as he would the "Green Thumb Box.'" The mechanics of entering and
editing the graphics were similar to that described above, and are given in

greater detail in Appendix c.
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IV. THE FIELD PHASE
At each of the county fairs, the project was assigned a booth in the
building or tent that housed commercial exhibitors. At some fairs, this
iqcation was detrimental because the agricultural and commgréial exhibits
were at different parts of the fairgrounds, and the latter were not
visited by farmers. None of the fairs had a directory of exhibitors so it
was possible that prospective viewers were not able to locate the Green
Thumb exhibit. Farm Progress Days was held on two farms with each of the
hundreds of exhibitors occupying their_own tent; each tent's location was
listed in a brochure.
The demonstration booth was divided into three areas (see figure 4):
(1) the display area where the system and information flow was shown, and
handouts (figure 5) were available; (2) the Green Thumb System consisting
of the television monitor and "Green Thumb Box'"; and (3) a separate area
where questionnaires could be filled out anonymously and a log book could
be signed. The set-up worked rather well.
The questionnaire (see figure 6) was designed to gather the following
information: Would the responder use the system? If so, how much would
he be willing to pay (rent) for it? 1Is the information on the system useful
for his operation and is he currently receiving it? 1In addition, demographic
information was obtained to determine the representativeness of the sample,
and to see if the responsés varied with the size and type of the farming
operation.
Once the arrangements, fees, etc. were taken care of, each demonstration
took one week's time. For a typical fair, set-up would occur at the fair

site on Monday including a check of phone and electrical service. In
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FIGURE 4. Green Thumb Booth at Dane County Fair.
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PROJECT GREEN THUMB

The Green Thumb Project is a look ahead at the information sources
of the future. It is not in operation yet; however, a pilot program is
underway in Kentucky. The Space Science and Engineering Center of the
University of Wisconsin-Madison is dem&nstrating a prdtotype.of the
system here in Wisconsin and trying to determine if Wisconsin farmers
are interested in the service. Your responses to our questionnaire will
be forwarded to the National Oceanographic and Atmospheric Administration
who along with the U. S. Dept. of Agriculture & Agriculture-Extention
will be making the decisions about the development and deployment of the
Green Thumb system.

Objective of the System

The objective of the proposed Green Thumb system is to provide
farmers with a means of receiving the most up-to-the-minute agricultural
information in their homes at their convenience. This will be done by
means of a "box" connected to the user's television set and -also linked
by telephone lines to a county computer where the latest information on
local weather, agricultural markets, pest, spray information, meetings,
4-H, and home economics is available.

How the System Works

To use the Green Thumb box, the user simply turns on his television
set, dials to a unused channel, and telephones a local county extension
computer. A "table of contents" of the computer will be displayed on the
user's television screen, listing by number the types of information
available. By pressing a corresponding numbered button on the Green Thumb
box the desired information is displayed on the user's television screen.

The Green Thumb box will be portable, reasonably priced, and easy
to use. No special training will be needed in order to use it.

Space Science & Engineering Center
University of Wisconsin-Madison

"~
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Figure 6. Green Thumb questionnaire.

GREEN THUMB QUESTIONNAIRE

We appreciate your taking the time to complete this questionnaire. Your
responses will be sent to Washington and will help advise thoée making
decisions about the Green Thumb project. The "Green Thumb Program" is
not currently in operation, though it is hoped to be developed in the
near future (one or two years). Your information will provide a needed
input into the design and form of this system.

Thank you.

Space Science & Engineering Center

University of Wisconsin-Madison

National Oceanographic &

Atmospheric Administration
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Would you use a Green Thumb Box if it were available?

Yes No

What is the most you would be willing to pay to have such

a box in your home?

Under $100 $200-300
$100-200 over $300

If the box were free, but the data service cost, what is
the maximum monthly price you would be willing to pay for

the data service?

Under $20 $35-50

$20-35 over $50

Which type of data presented would you be able to use in

your operation?

a. Weather Information
b. Agricultural Advice
c. Markets . -
d. World Climate Data

e. Meetings, etc.

f. 4-H Information

g. List of Extention Bulletins
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re you currently receiving all of the above checked items?

Yes No

If not, which items do you not currently receive.
a. Weather Information

b. Agricultural Advice

c. Markets

d. World Climate Data

e. Meetings, etc.

f. 4-H Information

g. ' List of Extention Bulletins

Do you feel that any of the items in (#4) should not be in

the Green Thumb Box? Yes No

Which one(s)?

Please explain

Would you make any additions to what was presented?

Please list




8.

Are you a farmer? Yes
Do you own your own farm?

How much land do you farm?

Do you raise:

Dairy Cows
Beef Cattle
Hogs
Poultry
Eggs e

Other Livestock

Corn
Oats

Hay
Tobacco
Soybeans
Wheat
Barley

Rye

No

Yes No

1-49 acres
50-99 acres
100-199 acres
200-499 acres

over 500 acres

Apples
Cherries
Cranberries

Other Fruit

Potatoes
Sweet Corn
Green Peas
Snap Beans
Cucumbers
Cabbages
Carrots

Other Veg.

25



10. Is the size or shape of the box important to you?

Please indicate

1l. Do you have any other comments on what you have seen today?

PLEASE SIGN IN LOG BOOK. THANK YOU FOR YOUR TIME.
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addition, project personnel also met with fair officials and local

reporters to arrange publicity, and obtained and discussed the agricultural
advice section at the county extension office. The rest of the week would
be spent loading the system and familiarizing ourselves with the meteorology
aﬂd agriculture of the area. The Green Thymb system would.then be demon-
strated from Friday through Sunday. Prior to presenting the questionnaire
resulgs, the peculiarities of each area will be discussed to aid in their
interpretation.

1) Dane County Fair: Although Dane county is in the center of the
most productive agricultural fegion in Wisconsin, this was largely
an urban fair. The agricultural and commercial exhibits were
far apart and Green Thumb was largely lost in the County Coliseum
with more than a hundred other commercial exhibits. Most of the
visitors were from the immediate Madison area, although extensive
media exposure in newspapers, radio and television brought farmers
to see this exhibit from a radius of over sixty miles. The
system was not complete here with neither the graphics nor the
communications link functioning (updates were hand-carried to the
fair). The farmers in this area already had easy access to much
of the information presented plus the advantages of a WSFO in
Madison.

2) Racine County Fa%r: The fair was plagued by severe weather during
much of the project's stay, with both tent and display being
damaged; there was no safe place to "hide" on the fairgrounds
during these storms. Many of the people in this area appeared to

be resistant to new ideas and in some instances, seemed very



3)

4)

5)
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hostile. There was also less cooperatidn from the fair admin-
istrators and media representatives than at any other demonstra-
tion. Consequently, the fewest responses were obtained here.
Manitowoc County Fair: Because of its location along Lake
Michigan, weather is of great concern to area farmers and weather
forecasts are rarely trusted. Due to a break in two weeks of
rain, many farmers were in the fields cutting hay, and the turn-
out was smaller than expected. The local extension people were
very cooperative and interested.

Vernon County Fair: This was the smallest and most rural of the
fairs, and was probably the most successful. The cooperation of
local radio and newspaper helped, and although people were
initially skeptical, they were receptive.

Farm Progress Days: The people who visited Farm Progress Days
were all business; they came for a purpose and provided the
biggest turnout. The cold and damp weather discouraged people

from sitting down and filling out questionnaires.
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V. RESULTS

For each demonstration, the questionnaires were tabulated for farmers
and non-farmers separately. The results are composited in Table 5. The
responses to the questions concerning the demographic information and the
contents of the system are summarized for farmers only. Details from each
display along with relevant comments are given in Appendix B. The sample
was split evenly between farmers and non-farmers with the bulk of farmers
coming at the last two demonstrations. To summarize:

1) About 907 of the total sample (93% of the farmers) would use the
system if it were available;

2) The size and shape of the box was not important as long as it
remained compact;

3) As would be expected, people wanted to pay as little as possible—-
about 937 under $200. The $100-$150 range was viewed as most
reasonable. The respondents were much more willing to buy the
box than rent it;

4) The sample farms were on the whole larger than the state average.
About 2/3 were dairy farms, on which corn, oats and hay were also
raised. About 1/3 of the farmers raised cattle and hogs, 1/10
vegetables, and 1/6 either tobacco, poultry or soybeans. Thus a
sample of Wisconsin's most significant farming activities was
reached; .

5) The dairy-only farmers found Green Thumb less useful than those
raising cash crops or livestock because dairy prices are more
stable and dairy farms are less weather dependent. The size of

the farms had little relation to the responses;
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6) The information of greatest interest was weather, agricultural
advice and markets. 1In fact, some people stopped by several times
a day to either follow the weather or markets. The market
information from Dubuque or Milwaukee would have been more useful
in Wisconsin than the Chicago markets. The count§ weather fore-
casts and radar had great appeal though a good 3-5 day forecast
was most important to the farmers. Finally, in the more rural
counties, Green Thumb was viewed as having the potential to be
an important local communications medium.
7) One third of those surveyed either had little contact with the
local extension offices or were not aware of what they had to offer.
8) The main suggestions received were for "accurate" long-range
market and weather predictions, and more localized market infor-
mation. In addition, many people viewed this as the best local
communications device available.
Many of the potential viewers expressed hostility toward anything run
by the federal government, associated with the university, or more impor-
tantly, that cost money. Initially people had to be convinced that they

would neither be sold anything nor be put on any government mailing list

before they would even approach the booth. Many were '"rugged individualists
who felt the government had no business meddling in their lives. After

that hurdle was overcome,‘less than half of those willing to view the
system would fill out the questionnaires. Older people were, as a rule,
more cautious and reluctant, while a number of the women felt that it was

not their place to have an opinion.

Only one of the many people in either state or county extension with



whom project personnel dealt took the time to observe the system; only

one member of the state Agricultural Meteorology Committee came.
Finally, many of the respondents were very enthusiastic and anxious

to see a Green Thumb system operating in Wisconsin in the near future.

a5
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VI. SUMMARY

Under a very short lead time, a prototype Green Thumb system was
developed, built, and demonstrated at five different sites across Wisconsin
during the period July-October 1979. Those viewing the system were asked
to anonymously complete questionnaires on their reactions to what they saw.
The primary conclusions based on their answers are:

1) A very high proportion of those responding would use a Green

Thumb system if it were available;
2) Respondents were willing to spend $100-150 to buy a "Green Thumb
Box'", and preferred a purchase to rental; and

3) The weather, agricultural advice and markets were the most useful

information presented.

Many of those viewing Green Thumb saw a potential in this system as a
communications device far beyond that for which it was originally planned.
Because of the enthusiastic response, it is hoped that an operational
Green Thumb program can be set up in Wisconsin in the near future where it

will be positively received and of great value..
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A. MEDIA COVERAGE

Prior to each fair, local newspapers were supplied with a packet of
descriptive information as a means encouraging newspaper ﬁoverage of Project
Green Thumb. In addition, a press release was issued by the UW News
Service and sent to most of the newspapers across the state in mid-July.
The newspaper articles then led to radio interviews with the State
Educational Radio Network in Madison, and local stations in Viroqua, Green
Bay, Fond du Lac, and Dubuque, Ia., as well as television coverage in
Madison.

The media, especially in Madsion and Viroqua, brought people to the
demonstrations who would not ordinarily have come to the fairs.

The following are the press clippings of which we are aware.
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From the University of Wisconsin-Madison / News Service, Bascom Hall, 500 Lincoln Drive, Madison 53706 / Telephone: 608/262-3571
Release: ~ lmmediately : 7/17/79 jhs

'PROJECT GREEN THUMB' DEMONSTRATIONS SLATED

MADISON--Wisconsin farmers will get a preview during the next three months
of what could become an agricultural information servicé of the future, University
of Wisconsin-Madiéon weather scientists have announced.

. A prototype of the federal Project Green Thumb concept, in which farmers
could get weather and agricultural information through their home television sets,
will be demonstrated at four county fairs and Wisconsin Farm Progress Days between
July 20 and Oct. 11, The demonstrations will be conducted by UW-Madison's Space
Science and Engineering Center, which also will survey farmers in 2zn attempt to
determine the value of the idea.

"Green Thumb" would use a box hooked into the user's television set and
linked by telephone lines to a computer probably located at the county extension
agent's office. Up-to-the-minute information could be obtained, upon request, on
weather, markets, pests, insecticides, meetings and home economics. The cost would
be recovered by some combination of basic charge or user fees.

A pilot program is péésently being tested in Kentucky by the National
Oceanic and Atmospheric Administration and the U.S. Department of Agriculture and
Agriculture-Extension, the federal agencies which must decide the concept's fate.

The Wisconsin demonstrations are scheduled July 20-22 at the Dane County
Fair in Madison; Aug. 4-5 at the Racine County Fair, Union Grove; Aug. 25-26,
Manitowoc County Fair, Manitowoc; Sept. 15-16, Vernon County Fair, Viroqua; and
Oct. 9-11, Wisconsin Farm Progress Days at Montfort in Iowa County.

iHHE
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serve grand champions for $80 a head
to Crouch Hogs Farms, Richland Cen-
ter.

Carl Hirschinger szid 43 pens of fe-
eders were exhibited at the show.

His review of the feeder pig mar-
ket showed the number uf feeder pigs
was reduced after a sell-off of sows
because of low prices. But now sow
sales have been cut hack and with
feeder pig numbers increasing there
will be depressed prices for some
time. !

The growing problem is that there
wili be more Wisconsin hogs ready for
market than there are markets to take
them.

TV-computer hooliun

First reports on using the home
" television sel as a computer terminal
to provide current’weather develop-
ments and forecasts 2nd updated mar-
ket reports for farmers show that $0
percent of the people who have seen
the system demonstrated would like to
use it — and are willing to pay a fee to
use the system.

The system is called Project Green
Thumb and is being investigated by
the National Oceanographic and At-
mospheric Administration to see if it

DI o), SeoT. 38, \6G

can be used to keep farmers abreast
of those developments that affect
their businesses.

If a farmer wants weather infor-
mation, he uses his telephone to call
his county extension office, enters a
code number and the computer will
return the latest state and country
forecasts. To make the system work,
it will be necessary to lease or pur-
chase a special electronic box, which
holds the information for display on an
unused television channel.

He also may receive local weather
observations and a radar picture
showing how storms are moving in the
area and the precipitation and inten-
sity of $he weather.

David Suchman, researcher with
the University of Wisconsin-Madison
Space Science and Engineering Cen-
ter, demonstrated the system . four
county fairs, including Dane and Ver-
non cecunties. The Wisconsin demon-
stration and survey will be continued
at the Wisconsin Farm Progress Days
Oct. §9-11 at the Mucller and James
Farms, Montfort.

Twe big shows

We are about to enter the biggest
two weeks for agriculture Wisconsin
has ever seen.

More than 208,000 visitors are ex-
pected in Dane and Iowa counties for
two spectacular programs telling
what is happening on our farms and
those of the werld.

World Dairy [xpo starts it off on
Wednesday at the Dane County Ex-
position Center where the program
continues through Sunday, Cct. 7, and
Wisconsin Farm Progress Days at
Montfort will continue the farm em-

phasis from Oct. 9 to 11.

44
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B. INDIVIDUAL QUESTIONNAIRE RESULTS
The questionnaire responses, for each of the demonstrations follow.
The responses are divided into those by farmers and non-farmers for ease in
statistical analysis. Relevant comments are included; ambiguous answers

were not tabulated.
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APPENDIX C.

DESIGN REPORT ON TECHNICAL
IMPLEMENTATION OF PROJECT GREEN THUMB

Prepared by Kenneth Clark
Applied Electronic Consultants, Inc.
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Project Goal

The goal of this project is to develop the hardware and software
necessary for a reasonable simulation of a proposed GREEN THUMB system.
The GREEN THUMB system, as proposed, is an information retrevial network
tHe user portion of which consist of a data terminal conneéted over
standard phone lines with a computer managed weather information data
base. This user device would also connect to the users home television

receiver where it would display the data requested.

Overview

The system as implemented consists of two Apple computers and their
associated peripherals linked over voice grade phone lines by Bell 103
standard modems. One of the Apple computers acts as a data Entry and
Formater Computer (EFC) while the other functions as a data Retreval and
display Driver Computer (RDC). The Apple computer is used because it is,
at this time, the only readily available system with color. graphics
capability that can be easily coupled to a standard color receiver through

the antenna terminals.

Data Entry and Formater Computer
Hardware:

The EFC hardware consists of an Apple computer with the following
major peripherals:

1) 48K bytes of ranéom access memory

2) Floppy disk drive

3) Serial output port

4) 25 inch color television monitor

5) Bell 103 modem with FCC approved coupler

6) BASIC programming language in Read Only Memory
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7) Joy stick control for graphics entry

Software:

The EFC software is written in BASIC, the interpreter for which resides
in the optional Read Only Memory (ROM) card. This ROM card is used rather
than the Random Access Memory (RAM) version of the same software package
so that video display RAM areas can be freed up. Most of the programs are
optimized for operating speed rather than size or readability. Comments
are kept to a minimum because of the storage constraints of the small
floppy disk drives.

All main programs are menu driven and file oriented. They break down
into the following categories:

1) Editing (both text and graphics)

2) File inspection

3) File transmission

The file editor is the heart of the EFC unit. This program is used
to edit and inspect both text and graphics files. The editor is written
as a screen oriented package which operates on files existing on the
floppy disk.

A file inspection program is included in the EFC system so that the
data files may be examined in the same way they are accessed at the remote
RDC unit. The only difference between this program and the master program
of the RDC is that menu selection input is from the computer keyboard
rather than a separate GREEN THUMB box.

File transmission is handled by a series of programs which set the

phone number of the RDC and do dial up and transmission control.
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Operation:

On power up the system enters the subprogram selection menu phase.
From this point all normal system functions can be accessed by choosing
the number of the desired funcfion from a menu on the screen. After
c&mpletion of the desired function all subprograms return éo this phase.

The program most often accessed is the file editor. On entry this
program asks for the name of an existing file to be edited. If no data
has been entered into this file a blank screen is presented to the user.
The graphics or text data desired may be entered at this time. See
appendix A for a list of editor controi characters. Text and graphics
pages may be interleaved as required by the data. The number of pages
which may be entered is limited only by the amount of disk storage space
left.

If the file to be edited contains data, either text or graphics, the
first page is displayed on the screen. Existing text files may be altered
in the same way as they are originally edited inte the system. The contents
of graphics pages, on the other hand, may not be altered. The only option
available for an existing graphics page is to delete or retain. This
question is indicated at the bottom of the graphics on the screen and the
user may respond accordingly.

The graphics editing subprogram presents a limited number of map
outlines for the user. I? the system as it exists these maps are developed
by hand using the data representation system as described in the BASIC
manual provided with the computer. Please consult that manual for further
details.

At the end of the editing sequence the user is asked if the file just
edited should be placed in the list of files to be transmitted to the RDC.

If the user answers yes, the file will be transmitted the next time the
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transmission phase is entered.

The user may inspect any file by entering the edit mode. It is
faster, however, to use the file inspection facilities of the EFC. This
Sprrogram will display the menu oriented files as they will be accessed
at.the RDC. 1In this way the user can see the data being displayed as
the user of the RDC will see it. To exit this mode and return to sub-
program selection phase the user must type a control "E".

Files may be transmitted as soon as they are edited or transmission
may be delayed until a number of files are ready. File transmission is
handled automatically by the system. The phone number of the RDC is
dialed, connection is established and the files are transmitted. If an
error in transmission is detected the connection is terminated and the

system retrys to send the file which had the error.

Data Retrieval and Display Driver Computer
Hardware:

The RDC hardware consists of an Apple computer with the following
major peripherals:

1) 48K bytes of random access memory

2) Floppy disk drive

3) 25 inch color television monitor

4) Bell 103 modem with FCC approved coupler

5) BASIC programming language in Read Only Memory

6) GREEN THUMB simulation box

Software:

The RDC software is written in BASIC and the same general comments apply

to this software as to the ERC software.



95

All main programs are menu driven and file oriented. They break down
into the following catagories:
1) File display

2) File reception

The main program in the RDC is the file display handler. It does the
processing necessary to simulate the GREEN THUMB box.
The file reception program is called in to communicate with the EFC

when necessary.

Operation:

On power up the system enters the file display handler program. This
is the main control program of the RDC system. It displays the menus and
menu selected data to the user. While running under this program the
system accepts input from the user thru the GREEN THUMB simulation box.
It is not necessary to have the computer accessible to the user at this
time.

All of the data presented to the user is taken from the floppy desk.
In this respect the system differs from the proposed GREEN THUMB system.

When a ring is detected on the phone line, control is transfered to
the file receiver program. This program is responsible for communicating
with the transmission program of the EFC. It answers the phone and then
establishes connection with the EFC. It receives the files transmitted
to the RDC and replaces the corresponding disk files with the updated
files received. It also does error checking and if an error is detected
the connection is terminated and control is returned to the display
handler. After all files are received control is passed to the display

handler.
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Conclusion

The use of the EFC and RDC provides a simulation device which can be
used to demonstrate the features of the proposed GREEN THUMB system on-a
limited basis. From the end users perspective, operation of ‘the system is

very much like that of the proposed system.
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JOYSTICK CONTROLS

SET STARTING POINT FOR LINE
DRAW FROM LAST POINT TO PRESENT LOCATION
DRAW FROM PRESENT LOCATION TO FIRST POINT OF

FIGURE (CLOSE THE FIGURE)

w N

NOTE: ~ indicates that the control key is to be pressed at the same time
as the indicated character.
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>

>

>
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>
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CURSOR
CURSOR
CURSOR
CURSOR

CURSOR
CURSOR

CONTROL CHARACTERS USED BY THE EDITOR

TEXT MODE

UP 1 LINE
DOWN 1 LINE
RIGHT 1 SPACE
LEFT 1 SPACE

TO BEGINNING OF PRESENT LINE
TO TOP OF PAGE

ERASE FROM CURSOR TO END OF LINE
ERASE FROM CURSOR TO END OF PAGE

GO TO NEXT PAGE
GO TO FIRST PAGE OF FILE
END EDIT

INSERT
INSERT

CURSOR
CURSOR
CURSOR
CURSOR

CURSOR
CURSOR

GRAPHICS PAGE BEFORE PRESENT PAGE
GRAPHICS PAGE AFTER PRESENT PAGE

GRAPHICS MODE

UP 1 LINE
DOWN 1 LINE
RIGHT 1 SPACE
LEFT 1 SPACE

TO BEGINNING OF PRESENT LINE
TO TOP OF PAGE

WRITE GRAPHICS TO DISK - EXIT GRAPHICS MODE
RESTART GRAPHICS MODE - ERASE PRESENT GRAPHICS

TOGGLE
SWITCH

TOGGLE
SWITCH

TO/FROM PLOT MODE
PLOT COLOR

PLOT MODE

TO/FROM GRAPHICS MODE
PLOT COLOR
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