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ABSTRACT

This research studies the physical, economic and financial results obtained by the
application of an array of technical methods on the beef production system under
grazing conditions generally applied in the “wet argentine pampa”. A simulation
model of a ranch was developed to represent the responses to the use of different
technological packages. Systems Dynamics is the tool employed in this study.

The Argentine beef production system under grazing conditions is integrated by two
subsystems: the first is the cow-calf operation and the second is the fattening of
calves after weaning. One of the most important figures of the first subsystem is the
variable which reflects the number of animals per unit of surface, or carrying
capacity. Carrying capacity, feedstuffs quality and ranch management practices —for
example: the employment of compensatory growth— are the most important aspects
of the second subsystem. The beef production system was simulated employing
these variables (carrying capacity, the quality of diet, compensatory growth) as
management tools. It also considered the economic and physical answers reached
by modifying them.

The response to changes of the variables above mentioned variables has been
observed on the economic result ($), return on capital (%), gross margin ($/Ha), beef
production (Kg/Ha) and forage requirements (cow equivalent/Ha). These results
confirm the figures mentioned in the bibliography of reference to this subject.

This study has done a sensibility analysis and a risk evaluation to measure the
economical support of the thesis. Also, it was useful to analyse different strategies in
the beef production system.
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RESULTS OBTAINED

& 11:40 A Thy, Feb 22, 2001 Table 17; p& (Untitled Table) '? ﬁ'@ a
ks 1| Inteke |[[Z| Intake [|3] Intske ||4] Inteke |[§] Inteke [[fi] Inteke [§] Inteke [8&] Intake |3 Intake |1l Intake T
ooon 6.00 .00 .00 .00 6.00 .00 .00 .00 .00 .00
40000 .40 .54 .56 i il .70 5.7 577 fi 50 .84
3.0000 7.00 7.0 77 7.5 7.3 740 747 753 7 £l 7ET
12,0000 752 754 7.7 758 7.0 7.0 320 3.0 7.3 3.4
16,0000 3.04 7.1 336 3 51 il 3.7 3.03 3.0 2.1 930
30,0000 3.58 3.78 347 9.15 933 9.0 il 131 996 10.10
24,0000 9.1z 9.3 958 950 10.00 10.20 10.39 10,57 10.74 10.91
2,000 3,54 9.2 10.1% 10.43 1066 10,39 11.10 131 11.51 11.70
32,0000 10.13 0.4 10.74 11.06 133 1158 1182 1.0 1237 12.4
36,0000 10.73 1.0 1.40 11.71 12,00 12.28 12 54 1280 13.04 13.28
4010000 131 11.64 12.04 12.37 12 £4 12.99 13,28 1356 13.82 1408
44,0000 11.40 12.31 12,64 13.0 13.39 13.72 14.03 14.33 14.61 14.59
4 0000 12 51 1.4 13,3 13.74 14.10 14.45 14.74 15.10 15.40 15.70
Firl 13.12 13.59 14.02 14.43 1442 15.18 1554 15.47 16.20 a1)
i

VARIATION IN GRAZING VOLUNTARY INTAKE




RESULTS OBTAINED

& 11:40 A Thy, Feb 22, 2001 Table 17; p2 (Untitled Table) '? ﬁ'@ a
Mfeeks 1| LWDG ¢ LWDG 3 LWDG 4| LWDG 5] LWDG il LWDG T LWDG 41 LWDG |1 LWDG 1l LWDG ha
0000 058 0163 054 0.74 0.7 0.3 0.3 042 [.36 1.01
40000 .50 015 0.70 0.74 0.7 0.3 047 041 [1.85 099
3.0000 il 0156 0.70 0.7 0.78 053 047 D41 .94 .95
12,0000 052 0157 .71 [1.75 0.7 033 047 0150 0194 047
16,0000 053 0165 0.72 .76 0.0 083 047 040 0.8 0.6
20,0000 0.5 0158 0.73 077 0.0 0184 047 040 0.9 096
24,0000 ¥ 0156 071 0.75 0.7 052 .35 058 091 .94
2 0000 0,54 015 .72 01,76 0.7 132 0135 ik 0141 044
32,0000 .65 0168 0.73 .76 0.0 083 .36 0.3 0.4z .94
36,0000 058 071 .75 0.7 031 0184 047 040 0.9 0.9
400000 0,70 .74 077 0130 i 0156 0.3 .41 0194 096
44,0000 0.71 [0.75 0.7 031 0.34 047 034 042 .94 0.6
48,0000 0.73 .76 0.7 032 0.35 047 040 042 094 096
Firal 0.74 0.7 050 053 0.3 0158 0.40 04z [1.95

LIVE WEIGHT DAILY GAIN (LWDG) VARIATION




RESULTS OBTAINED

& 11:40 80 Thu, Feb 22, 2001

Table 17: p1 (Untitled Table)

2 ;

ieeks i [Livewaight| 7-[Live weight| 3[Liveweight| 4{Live weight| & [Liveweight| & {Live weight| 7] Liveweight] & {Live weight| a[Live weight] 11 {Live weight]

0oon 200.00 200.00 200.00 200.00 200.00 200.00 200.00 200.00 Z00.00 200.00
4.0000 216.45 21792 219.33 220 .69 222.00 22326 224.49 225 .68 226.83 227 .95
.0000 23333 23620 238.94 24147 244.10 246 .57 242.89 25117 25337 255 42
12.0000 250 .56 25477 25878 262 .61 26629 269.83 27314 27653 27972 282.81
16.0000 263.08 273458 278 .81 28379 289 .46 29314 297 .55 301.80 205.91 209.89
20.0000 285.91 202 65 299.05 a05.13 21095 H6.A2 321.87 2703 Faz.01 Jah.82
24.0000 303.98 211.93 31945 326.59 33340 339.93 26,18 5220 5%.01 36362
28.0000 321,49 J30 68 330.24 347 56 26528 362 .86 r0.02 J76.91 0354 Ja9.94
J2.0000 3943 249.79 35945 36879 3748 385 .96 393.99 401.70 409.12 416,22
36.0000 357 .80 36930 380.11 29033 400.03 409 .23 412.14 26 63 434.80 442 A2
40.0000 37695 38941 401.30 412 .44 423.00 423.07 442 59 451.92 450.79 46935
44.0000 9677 410.33 423.05 435.05 446 42 457 26 467 .61 477 .83 447 .06 406,25
450000 416.95 431.46 445.07 457 .90 470.05 441.62 492 .67 503 .26 513.43 613.23
Final 437 .41 452 86 467 32 430.95 493 .86 406,14 517 .86 §29.09 539.88 850.27

J |

LIVE WEIGHT VARIATION




RESULTS OBTAINED

& 11:40 4 Thy, Feb 22, 2001 Table 17; pd (Untitled Table) ? ﬁ'@ a
Mieeks 1: ENm racion| Z: EMm racion|3: ENm racion|4: ENm racion| 5: ENm racion| G: EMm racion| ¥: ENm racion|3: ENm racion|9: EMm racion| 10: ENm mcin] a
[ooo 1.42 1.40 1.54 167 1.76 1.84 1.3 102 210 214
40000 1.42 1.44 147 164 1.72 1.40 1.47 1.95 102 204
8.0000 1.41 1.44 156 163 1.64 1.76 1.83 1.84 1.96 102
12.0000 1.41 1.48 1.54 161 1.67 1.73 1.74 1.85 1.40 1.46
16.0000 1.41 1.47 1.453 1.54 1.65 1.70 1.74 1.4 1.86 1.41
20,0000 1.41 1.46 1.452 1.58 1.63 1.68 1itd 1.78 1.42 1.47
24.0000 1.34 1.40 1.45 1.5 1.56 161 1.fi 1.70 1.74 1.74
280000 1.34 1.40 1.45 1.40 1.55 1.60 1.64 1.64 1.73 1.77
42.0000 1.34 1.40 1.45 1.40 1.54 1.54 1.63 1.67 1.71 1.74
36.0000 1.38 1.43 1.44 1.42 1.56 1.60 1.64 1.67 1.71 1.74
40 0000 1.41 1.45 1.40 1.453 1.57 161 1.64 168 1.71 1.74
44 0000 1.41 1.46 1.44 1.453 167 1.60 163 1 fiff 1.64 1.72
48 0000 1.42 1.45 1.44 1.453 156 1.54 1.2 1.6 1.68 1.70
Final 1.42 1.45 1.44 1.42 1.55 1.458 1.1 164 Wili

1.64
w
Ld

VARIATION OF ENERGETIC CONCENTRATION IN THE DIET (Net energy for maintenance)




RESULTS OBTAINED

& 11:40 A Thy, Feb 22, 2001 Table 17: p3 (Untitled Table '? ﬁ'@ a
ks 1: EMp racion | 2: EMp racion |3: EMp racion |4 EMp racion [5: ENp racion |6: EMp racion 7: EMp racion |8: ENp racion | 3: EMp macion [ 10; ENp racion
0000 0.2 0.99 1.0 1.14 1.21 1.28 1.6 1.43 1.40 1.68

4.0000 0.4z 0.93 1.04 1.11 1.18 1.24 1.4 147 1.43 1.50

8.0000 041 0.93 1.04 1.10 1.15 1.21 1.7 142 1.38 1.43

12.0000 091 047 1.02 1.08 1.13 1.18 1.23 1.28 1.33 1.38

16.0000 0.8 0.9 1.01 1.0 1.11 1.16 1.1 1.25 1.29 1.34

20.0000 091 0.96 1.01 1.06 1.10 1.14 1.18 142 1.2f 1.30

24.0000 0.7 0.2 047 1.01 1.05 1.10 1.14 1.1 1.21 1.24

28.0000 0.7 042 0.9% 1.01 1.05 1.08 1.12 1.16 1.19 1.23

32.0000 0.8 0.4z 0.96 1.00 1.04 1.07 1.1 1.14 1.18 1.1

36.0000 0.24 0483 047 1.01 1.04 1.08 1.1 1.14 1.17 1.20

40.0000 041 0.95 099 1.02 1.05 1.08 1.1 1.14 1.17 1.14

44 0000 0.9 0.84 0.98 1.01 1.04 1.07 1.10 1.13 1.15 1.18

43 0000 0.4z 0.95 098 1.01 1.04 1.07 1.04 1.12 1.14 1.16

Final 0.9z 0.95 0.98 1.01 1.03 1.0 1.08 1.1 1.13

1.14
w
1121

VARIATION OF ENERGETIC CONCENTRATION OF THE DIET (Net energy for weight gain)




RESULTS OBTAINED

Per hectare production
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TOTAL BEEF PRODUCTION VARIATION AS CORN SUPPLEMENTATION INCREASES




RESULTS OBTAINED
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RESULTS OBTAINED

ﬁ 12:0% Phd Thu, Feb 22, 2001

Table 17: p6 (Untitled Table)

FEB

zeks {:| Cow Eq Carry capacity | | 2 Cow Eq Carry capacity | |3: lCow Eq Carry capacity | |4 [Cow Eq Carry capacity | | Cow Eq Carry capacity

oooo|  ssdsal  mosa]  wed]  imed] 13204
40000 584 94 388 94 197 .24 132 .94 132.94
& 000o f82 44 438 g 246 f9 165 44 165 .44
12.0000 1,029 94 B17 .44 414 .44 284 61 184 61
16.0000 1,089 44 13,149 474 19 N HiN
20.0000 67 A4 S 44 415 44 284 A1 284 £
240000 230 44 05 44 f05 44 447 11 2961
280000 1,060 .44 7044 7044 el 44 262 94
32.0000 1,147 94 718,149 718,19 472 94 205 44
360000 237 A4 532 24 432 24 38137 J06 27
40,0000 89 .69 44 22 252 .32 236 86 2346 .26
44,0000 fig2 .44 433 69 246 fid 166 44 166.44
4% 0000 G17 .44 406,19 214,14 143 77 143,77
Final f54.94 280,84 197.84 132 84 132.84

VARIATION OF HERD REQUIREMENTS AS SEASONS GROW UNFAVORABLE




RESULTS OBTAINED

& 12:02 M Thu, Feb 22, 2001 Table 17: p7 {Untitled Table) ; = a
ieaks {:| Cow Eq Requirements gl Cow Eq Requirements | |3:| Cow Eq Requirements |[4] Cow Eq Requirements | |+ Cow Eq Requirements &
woo|  emes|  &mae| &4 o] &md
40000 318 713.40 503 4 502,32 502 42
4 0000 750003 75050 i 49 Gl 54 GG 43
12,0000 787 012 767 84 Bii5 i3 Bl 52 Bl 52
160000 524 4] 425,15 57 G Fi3f. 02 36 012
20,0000 37 35 86312 709 55 5041 50 41
24,0000 207 Gl 35942 210,74 70154 Fifie i3
28 0000 930 41 02 4 347 44 527 30 79 06
42,0000 Y, i 310 35433 43 51 03 44
36 0000 01229 1,008.71 037 012 4. 12 707 77
40,0000 1,056 53 1,056.75 357 24 772 64 7 54
44,0000 1,085,132 1,098 41 303,15 78 .34 735 K1
4 0000 1,130 i 1,140.16 317 25 50020 740 51
Fial 1,181.40 1,152.23 531 40 414.15 7Hi3 47 .

VARIATION OF HERD REQUIREMENTS AS SEASONS GROW UNFAVORABLE
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CONCLUSIONS

Systems dynamics is a methodology that simplifies the analysis of complex systems in which
a large number of interrelations between variables is found, and in which intuition is not
sufficient or trustworthy in the decision taking process.

The use of this methodology permits a clear visualization of the cause: effect relationships that
are hard to explain and weren’t previously noted.

The results obtained in the simulation do not differ with other methods in the calculi
employed. The advantages found by the use of Systems Dynamics are two: on one side the
transparency of the formulas and equations employed, wich facilitates enormously the
communication. On the other side the comprenhension achieved thru the flux diagrams. Both
factors add significant value to team work.

It is possible to extend this methodology to other environments, finding that it is an
extraordinary tool in production strategy analysis, simplifying the comprenhension of the
system. As an example the model proves that a modification of the quality of the diet modifie
the economic result.
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