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(a) World4, a system dynamics model that reproduces world population numbers up to 2010 and projects forward. Stocks (rectangles) and flows (solid arrows)
form two interacting closed systems, one for Technology and one for Environment. Input variables (ovals) are colored and grouped by function. Output
variables (white) are the global carrying capacity (CC) and population. Dashed lines indicate variable dependencies. (b) World4 simulations superposed on
20th century population numbers (thick cyan line) and UN population projections! (dashed blue line is the median projection and light blue are 95%
confidence region). The program hyperfit carried out 1 million World4 simulations using randomly selected parameters from ranges listed in Table 1. Shown are
the 184 trajectories that deviate from 1970-2010 population data by less than rms 0.5e8. Simulations are colored by their E, value (total ecosystem size in gha,
see inset). Counterintuitively, a low E, means a higher population is sustainable.



https://www.biorxiv.org/content/10.1101/2021.02.04.429734v1.full#ref-1
https://www.biorxiv.org/content/10.1101/2021.02.04.429734v1.full#T1
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Sedentarismo, agricultura, biotecnologia

1000 AC Poblacion 10,000,000 Desarrollo basado en extraccion de RN, conocimiento.
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BIsNel(fellle bio’recnolégico Poblacién: 100,000,000

http://www.bdp-online.de/

Domesticacion
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Poblacién 1,000,000,000

Biotecnologia formal

Cruzamientos controlados

Leyes de Mendel (1865 - 1900)




Produccion a gran escala  Poblacisn 2000000000

Generacion de hibridos

Desarrollo de lineas parentales
Vigor hibrido (1918)
: Revolucion verde (1930)
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Investigacion agricola Poblacion 2,500,000,000

Mejoramiento por mutaciones

Aprovechamiento de mutantes naturales y
mutagénesis inducida (1940)
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Gamma Greenhouse facility at Malaysian Nuclear Agency



Table §. Economic impact of mutant varictics

Crop Country Mutant variety Basis of value assessment Value or area
Cereals
Rice Thailand RI¥ and RD15 Total crop value at farm gate for  USS 16.9 hillion
the period 1939-93
China Zhefu BO2 Cumulative planted arca beteeen 1006 million ha
1986—1994
Japan | & varieties Total crop value in 1997 LISS 937 million
Indiz PNE-102 and PNR-381 Annual crop value US55 1,748 million
Aunstralia Amarno Current annual planted area G705 rice growing
area in Auostralia
Costa Rica Camago 8 Current annual planted area 0% rice growing arca
in Costa Rica
Vietnam THDE 100 and THDE Total planted area in 199 220,00 ha
Myanmar Shwewartun Total planted area in 1993 HO0,000 ha
Bread wheat Pakistan Jauhar 78, Soghat 9 and  Additional income to farmers dor- US55 87,1 muillion
Kiran 95 ing 1991499
Durum wheat ltaly Creso Additional income to farmers dur- US55 1.8 billion
ing 1983493
Barley LTE-Scotland Golden Promise Crop value (19772001 ) LS5 417 million
MNumerous MMamant and derived van-  Area planted in 1972 286 million ha
Eurcpean clies
Ccounires
Legumes
Chickpea Pakistan CM BH; CM 98 Additional annual income to the 1S5 9.6 million
SICPWCTS
Blackgram India, Maha- TALU-I Value of increased production in USS 64.7 million
{urdbean) rashira State season | PE—14995
Ol aned industrial
CHaps
Cotton Pakistan NIAB-TH Total value of crop from 1983—  USS 3 billion
19493
MNIABE-TH Additional income to growers US55 436 million
from 1983 onwards
Sunflower UsA MNuSuni Grrown area in 1994 50,006 ha
Fruis irees
Japanese pear Japan Gold Mijisseiki Additional annpal  imcome w0 USS 30 million
SITPWETS
Grapefruit USA, Texas Rio Starf) Grrown area (year 20000} 7,300 ha {75% of total

areal

Euplhiytica 135: 187-204, 2004, 187
© 2004 Kluwer Academic Publishers. Printed in the Netherlands.

Review

Global impact of mutation-derived varieties

B.5. Ahloowalia, M. Maluszynski* & K. Nichterlein
Jaint FAO/AEA Division of Nuclear Technigues in Food and Agriculture, International Atomic Energy Agency,
Vienna, Austria; (*Yauthor for correspondence)
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Figure !. Number of mutant cultivars released since 1991 .




Investigacion agricola Poblacion 3,000,000,000

Cultivo de tejidos

Propagacion clonal de materiales
seleccionados (19260)

Micropropagacion

Embriogénesis
Rejuvenecimiento
Poliploidizacion
Biorreactores y biofdbricas







Biotecnologia moderna Poblacién 4,500,000,000

Agrobacterium tumefaciens Insercion de

bacterium O C{% m genes fordneos a
., Inserted T-DNA plantas (1980)

carrying foreign

© The plasmid
is reinserted
Restriction into a bacterium. &) The bacterium is
cleavage used to insert the
site T-DMNA carrying the
foreign gene into the
T-DNA chromosome of a © The plant cells
F||ar|t cell, are grown in
Recombinant L
ﬂ The plasmid is removed Ti plasmid
from the bacterium, and
the T-DMA is cut by a

restriction enzyme. @ The foreign DNA is
inserted into the T-DINA

ot the plasmid. @ Aplant is generated from a cell

. . clone. All of its cells carry the
E E Drt?_:g” DNA is cut foreign gene and may express
y Ihe same enzyme. it as a new trait.
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Historical U.S. Corn Grain Yields

1866 to date
y=2.0281x - 3919.7

R? = 0.6807
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Biotecnologia moderna

SEEDLINGS

Sampling seedlings

A tiny snip from the leaf of a sprout gives

geneticists a clear picture of the plant’s potential

as a prospect. Chemical markers highlight genes
assoclated with desirable traits, such as yield, gquality

and disease resistance. Markers are used in selecting the
parents for the initial cross, as well as in several successive
generations.

Ona strand of DNA, a
previously identified marker
signals a desirable trait.

Seedlings with multiple
desired traits are cultivated
into adult plants.

Chipping seeds

Poblacién 6,000,000,000

Mejoramiento inteligente

Uso de marcadores
moleculares (huella
genética de ADN)
(1990)

Secuenciacion de
genomas (2005)

Achipped seed
with its embryo

left intact.

To speed the process further, scientists can
now chip and test a seed bhefore germination.




Biotecnologia moderna Poblacién 7,000,000,000
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Biotecnologia moderna Poblacién 7,500,000,000

|II:.'-'-? ~O




Biotecnologia moderna Poblacién 7,500,000,000

Edicidn gendmica




Biotecnologia moderna Poblacién 8,000,000,000

Holobionte

(A)  Classical breeding (B) New plant breeding (C)  Microbial breeding

techniques s e (2021)

Wild Domesticated Microorganisms
isolation

Embryogenic calli

\

{’ BCA-PGP ||
Anthers and ovaries collection bioassay
SynCom
et formulation
gRNA selection /
and cloning {‘ -

: {
Crossing

Agrobacterium-mediated
transformation

x /

Embryo selection

Many years, long juvenile phase, | 3-5years, embryogenic cultures, GMO | Less time-consuming, the original
undesiderable traits products for EU legislation genotype is preserved

Trendsin Plant Science
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Cruzamientos controlados

Generacion de hibridos
NN

Mejoramiento por mutaciones
R
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Crecimiento de la poblacion mundial

Ciencias oOmicas
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Edicion

Desde el afio 10.000 a.C. hasta el 2000 d.C
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(a) World4, a system dynamics model that reproduces world population numbers up to 2010 and projects forward. Stocks (rectangles) and flows (solid arrows)
form two interacting closed systems, one for Technology and one for Environment. Input variables (ovals) are colored and grouped by function. Output
variables (white) are the global carrying capacity (CC) and population. Dashed lines indicate variable dependencies. (b) World4 simulations superposed on
20th century population numbers (thick cyan line) and UN population projections! (dashed blue line is the median projection and light blue are 95%
confidence region). The program hyperfit carried out 1 million World4 simulations using randomly selected parameters from ranges listed in Table 1. Shown are
the 184 trajectories that deviate from 1970-2010 population data by less than rms 0.5e8. Simulations are colored by their E, value (total ecosystem size in gha,
see inset). Counterintuitively, a low E, means a higher population is sustainable.



https://www.biorxiv.org/content/10.1101/2021.02.04.429734v1.full#ref-1
https://www.biorxiv.org/content/10.1101/2021.02.04.429734v1.full#T1

Biotecnologia moderna y Sustentabilidad l
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Biotecnologia moderna y Sustentabilidad

Una gran farea para el contexto actual

hitps://www.worldometers.info
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