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Author’s Note

| haven't, and it is likely that | won't manage to visit
many places on Earth where sunflowers grow. But that’s not so
important. Reading about them and imagining them is just as
good as having been there.
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Reviewer's Note

Two years ago, an unusual book appeared - A Stroll
Through the Sunflower Field. The author, Dr. Branislav Dozet,
took us on an extraordinary journey through time and space, a
journey whose leading theme was the sunflower. Traveling in
the footsteps of this beautiful plant and one of the world's most
essential oilseeds, we met many people who had dedicated their
lives to it, some almost forgotten, encountered ancient legends,
and even learned numerous culinary recipes featuring it from all
over the world. Dr. Branislav Dozet, a scientist who has devoted
his working life to improving sunflower and who has traveled the
planet in their pursuit, opened a window for us into an unusual
world where extraordinary human biographies and incredible
landscapes marked by the beautiful yellow sunflower intertwine.
Some of the stories he brought us he experienced himself, some
he gathered from conversations with many people he met on
his life’s journey, and many he found in professional and popular
literature, and even in newspaper articles from around the world.
Even then, the author announced sequels, hinting that there was
still much to tell about the sunflower.

And now, before us is the second part of this unusual
adventure — Flight Above the Sunflower Field, presented in 7
exciting chapters. As the title suggests, we've shifted our viewing
angle, traveling across the continents because the sunflower



is a true cosmopolitan, found everywhere except Antarctica
(though, if the current trend of melting continues, its presence
there isn't excluded). From Australia to Africa, both Americas,
Asia, and Europe — where it is most widely cultivated today —
the sunflower has captivated someone, marked someone’s
life, either as an agricultural crop, a source of oil and protein, or
simply as an inexhaustible source of beauty. First and foremost,
it captivated the author of this book, who, searching for the
sunflower, recalls not only everything he saw and read, but also
his childhood, his upbringing, and the emotions these journeys
evoked. On this journey, we will meet many ordinary people with
extraordinary fates, forgotten scientists and enthusiasts, but also
Fangio, Freddie Mercury, and other famous personalities who
found themselves within Branislav’s flight above the sunflower
field and in his memories and reflections. The sunflower even
offered comfort in great tragedies, from the death of Australian
passengers in a plane crash in Ukraine in 2014 to the story from
the youth of the famous Nazi hunter Simon Wiesenthal — one of
the most beautiful and certainly the most touching in this book.

The author has also shared with us some of his professional
experiences and recommendations, as well as ancient myths he
encountered in his research. Of course, there are also many new
recipes for those who want to try something beautiful and exotic.
In the end, he also soared much higher, above the clouds, beyond
the atmosphere, all the way to Mars, and told us about space
programs that deal with sunflower and the possible application
of this plant in the not-so-distant future. | won't reveal more; |
suggest we fasten our seatbelts and take off on a new adventure
that awaits us.

Dr. Vladimir Mikli¢



In this day and age of digital guides and influencers,
there are still enthusiasts of analog travel for their thoughts and
reflections. It's nicer and easier to fly from continent to continent
when you don't fly alone. Or, if you fly alone, it's easier with a
book. Dr. Branislav Dozet, captain, pilot, and writer on this Flight
Above the Sunflower Field, seeks and finds a connection between
the beauty of written words and the power of science and
nature around us. The sunflower has been in the eyes and minds
of people since the beginning of written human civilization. In
different ways, it has been part of the lives of many people who
have described it, cultivated it, and admired its beauty, but also
changed and adapted it over time to match their needs and
desires.

All the short stories on this flight through space and time
are connected to the sunflower and its influence on both small
and large human communities and individuals throughout the
history of civilizational development. From joy to sorrow and
from happenstance to misfortune - our captain connects it all in
this Flight Above the Sunflower Field. He tells us stories meant to
wake us up in the morning and to help us go to sleep at night.
The ones you know you can read a bit fatter, and then you can
take your time with the new ones. Enjoy!

Dr. Dejan Jovnovic

Dr. Branislav Dozet dedicated his professional and life's
work to creating sunflower hybrids, spreading sunflower around
the world, as well as increasing production potential and im-
proving agricultural technology. He is, indeed, an ambassador for
sunflower cultivation. In his book, Flight Over the Sunflower Fields,
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Dr. Branislav Dozet weaves a story about distant continents and
countries, about people similar to us in our everyday lives, but
also about the great figures of the world whose lives and fates are
connected to the sunflower plant.

In Flight Over the Sunflower Fields, the author not only tells
the history of sunflower cultivation on the continents from an
agronomic or breeding perspective but intertwines it with inter-
esting stories and the fates of people.

It's difficult to single out a story that impresses more, but
what certainly remains is a noble emotion of empathy and un-
derstanding that connects the stories of the “seed of memory”
for the victims of the plane crash, the sunflower’s significance for
Nelson Mandela, and the reflections of Simon Wiesenthal. At the
same time, he was a prisoner in a concentration camp.

In this book, the author helps us get to know the forgotten,
but also the discreet heroes of his community — Milos Milosevi¢
Mari¢, Dr. Zoltan Horvat, Fiona Mutesi, and many others.

The author’s story is layered and complex, and the sunflow-
er, like Sumatra in the work of our great Milo$ Crnjanski, ‘empha-
sizes the interconnectedness of the most distant spatial-tempo-
ral elements of material and spiritual reality, referring to a world
of heightened senses, through synesthetic simultaneity” as Su-
matraism was defined by Bojana Stojanovi¢ Pantovic¢ (The Legacy
of Sumatraism, Rad, Belgrade, 1998, p. 13). | will allow myself the
freedom to call Dr. Branislav Dozet's approach in the book Flight
Over the Sunflower Fields “sunflowerism!

Dr. Pavle Sklenar
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Australia

This continent is rarely mentioned in the stories about the
sunflower. | didn't start in alphabetical order; Australia simply
came to mind first. And so this book began with Australia.

A continent so distant and mysterious, especially in the
history of humanity, and it is somewhere in that story that our
sunflower is also located. Australia is a continent that was first in-
habited more than 50,000 years ago. When the English arrived in
Australia in 1788, more than 350,000 indigenous people already
lived there and spoke in some 250 languages and dialects.

In antiquity, it was theorized that there was some undis-
covered southern land, and they named it thus in Latin: Terra aus-
tralis incognita. Hence, today’s name. To reach it from Europe, it
was necessary to travel 20,000 km. Australia is the smallest, oldest,
flattest, but also the driest continent on the planet. Before the
colonization of Australia, indigenous settlers already lived there.
The most famous among them are the Aboriginal people.

The first sailors to set foot on the shores of present-day Aus-
tralia were the Dutch under the command of Willem Janszoon.
They drew maps, called it New Holland, and left. But James Cook
did not miss the opportunity in 1770 to sail around the east coast
of this new continent, chart it on the world map, call it New South
Wales, and declare it the possession of Great Britain. Isolated on
all sides, it served Great Britain to send large groups of prisoners
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there to serve their deserved (or undeserved) punishment. Ex-
actly on January 26, 1788, a settlement was formed in Port Jack-
son in New South Wales. That day is still considered Australia Day.
Today’s Tasmania, and then Van Diemen’s Land, in the first half
of the 19th century, became a separate colony, for Great Britain
to soon establish full control over the western part of Australia
as well. The colonization of Australia in that period also led to a
significant reduction in the population of the indigenous people.

In 1992, not that long ago, all told, the landmark Mabo v
Queensland case overturned the previously held interpretation
that Australia was terra nullius — empty land — at the time of Eu-
ropean arrival. Every year on June 3rd, Mabo Day is celebrated in
Australia, honouring Edward Koiki Mabo, a Mer Island man and a
legend of Australia.

ﬂnte’zesting fact: 5c{wa’zc[ ./(oiki Waéo was éo’m n 1936,

t/ze fou’zt/z 0][ /u's fami[y s clli[c/’zen, on Mex ﬂs[anc{. His mot/ze’z c[iec{

when he was young, and his uncle waised him. Mis ﬁ’zst [anguage
was Meriam Miz. His connection to this [anguage and the cultuze
0][ his [)i&tllp/ace fo’zmec/ the founc/ation ][o’z eve’zyt/uhg that fo[/owec[.
In 1959, /Le movec[ to . ownsvi/[e, Queens/anc[, taking on vawous
joés. He ma’z’ziec[ Bonita Wee/ww, anc{ tltey /ww[ ten c/u'/c{&en. gg[
tec{ m muste anc{ c{ance n t/Le Meriam t’zac{ition, /w, a/so enjoyeﬁ{
c[’zawing and painting. Il /loug/z he spent most 0][ his [g[e on the ma-
[n/anc[, he remained c[eep/y connected to Mex and Meriam cultuze.
/4/&eac[y 7ecognisec[ as an /4[)07[9[/1&1/ /eac/e’z, n 1972, /w wanted to
vistt Acs ][at/ce’z, w/w was L[[ wit/n tube%cu[osis, on Mex Jos[anc{. A

t/w time, a pevmit issuezj Ay Queens/amj autho’zities was neec/ec{ to
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visit Mer island. _Authouities denied his permit tequest, c/aiming
he hadn't lved theze fo& a signﬁcant time — a decision motivated
éy po/itics. Slto’zt[g aﬁe’z, /1[5 fat/ze”z c[[ec/. p’zofoumﬂy ajf[ectec[ Ay
t/LLs injustice, W/abo ’l@SO[V@J to ﬁg/tt mote st’zongly ﬁ)’l equa/ity amj

tecognition. Il /us began a ten-year batt[e ][o’z Justice. On Way 20,

1982, Wabo and ][ou’z fe//ow is[arw/e’zs ﬁom We’z J()s[ancl ﬁ[eo[ a c[a—
im with the ﬂig/z Count 0/[ Australia fo’z owne’zs/lip 0][ their /anc[,
known as t/ze “%//aéo case. 0 On )anumy 21, 1992, a/most ten years
aﬁe’z t/ze process éegan, gdc[ie K oiLi W/aéo c[ied of cances. Slzo’zt[y
t/le’zeaﬁe’z, on g()une 3, 1992, t/ze JJig/l Court 0/[ Aust’za/ia ’zu[ec{ n
favou’z of Mabo and his fe/[ow p/aintﬂs. This juc{gement ’zecogm'sec{
the ’zig/zts 0][ ﬂbo’zigina[ peop[es fo’z the ﬁ’zst time, conﬁ’zming that
Austialia was not emply land beﬁ)’ze the Buitish avvival, The name
gclwcm[ J( oiki Wa[;o éecame synonymous with t/Le ﬁg/uf ][07 equa[[ty,
t/wugh he did not live to see the honours awarded to him post/cumous[y.
He amf lus co/[eagues &eceivec/ tlte Human /Qig/lts Imeda/, W/aéo
was namec{ /4ust’za[ian 0][ t/ze yea’z, and t/ze yames €ook Univemty
/ibm’zy, which also houses his éust, bears his name. A Jocumenta’zy
ﬁ/m was made about his /g[e The important t/uhg, /LOW@V@’Z, is that
whenever someone says “’W]aéo, “itisa synonym ][0& Justuce, equa/ity,
and persistence in the battle ][O’Z tuth and Justuce.

Drought and heat stress are major limiting factors for sun-
flower production in Australia. In addition to these abiotic stress-
es, fungal diseases can also significantly reduce yields. Rust is a
particularly important disease in Australia.
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Sunflower rust (Puccinia helianthi) caused significant dam-
age to sunflower in the mid-20th century, practically worldwide.
While the introduction of resistant hybrids and the application
of fungicides reduced the damage, it continues to appear reg-
ularly each year. In recent years, particularly in eastern Russia
and Ukraine, this disease has become increasingly relevant. The
pathogen rapidly changes physiological races and, under fa-
vourable conditions, spreads quickly. The appearance of rusty
pustules, first on the lower leaves, is the most evident symptom.
Over time, it affects the rest of the foliage, and towards the end
of the cultivation season, it turns black from teliospores. Rust, if
the infection is strong enough and comes early enough, can sig-
nificantly reduce sunflower yield, as well as the oil content of the
grain.

In addition to other diseases that can occur in Australia,
my first knowledge of sunflower in Australia is connected with
rust, thanks to significant research on the collection of races of
this pathogen, and likely the greatest diversity of sunflower rust
pathotypes in the world. Wild relatives of sunflower in Australia
have been known for over ninety years, primarily populations of
Helianthus annuus and Helianthus debilis.

ﬂntetesting fact: Stoties ﬁom Australia aten 't Just stoties
about sunﬂowet diseases and cultivation tec/mo[ogy; one such stoy
was pu[)[is/zecl in 2015. 9 vead an atticle in the Syc[ney W]oming
Merald magazine éy Paul ’}/}//cgoa][ and _Kate ge’zati. Dm suze
you [[ /ike i, as it on/y conﬁ’zms my be[ie][ that L/[ we t’zu/y ée/ieve n

somet/ting, it will come tue.
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The Ukainian- Russian conﬂ[ct escalated signﬁcant!y on
}uly 17, 2014, when a m[ssi/e over /I//Amine hit a /_goeing 777 p[ane
ﬁom Wa/aysia, and a[/ 298 passengers am{ crew mem[)ets pe’zis—
hed. /4m0ng them weze 38 passengets ﬁom /4ust’za/ia. Paul and
Kate L{ecic{ed to go pe’zsona//g to t/ze c’zash site, wepresenting fami[y
membets of the deceased who couldn 't tiavel thete.

./0 /[vec[ fo’z ﬁve yeats not fa’z ﬁom whe%e the p[ane cms/zec[,
and J vemember Aeing /zo’z’zﬁe&[ é)y the images 0][ scattered ai’zc’zaﬁ

paits aﬁe’z the t’zagec[y. J believe eig/zty childven were among those
who died on the p[ane.

s believed the missile exp[oc[ec[ about % metets ﬁom the coc-
kpit. Sh’zapne/ with great destuuctive powet cli’zect/y killed the three
crew memée’zs n t/w cockpit, tAen causec{ t/w p/cme to c[isintegmte
- ﬁ’zst t/ze caéin, t/wn pats 0][ t/ze wings, anc[ ﬁna//y t/ze reas. /4/4@’1
about a munute, t/te ][use/age /1it t/w g’wum{. It seems /ike t/Le enc{
of the stowy, but it isn't. This is actua[/y the Aeginning of another.

pa’zts 0][ t/w p/ane c’zas/tec[ into a sunﬂowe& ﬁe/cl. We a//
know Ukaine is the would s /a’zgest expotter 0][ sunﬂowe& oil. When
/Oau/ anc[ Kate a’z’zivec/ at t/ae c’zasit stte, t/wy imtia/[y t/wugltt t/Ley
would A’zing some Ukwainian soil to Australia as a memento of theiv

compatuiots. .S)eeing the sunﬂowe’z ﬁe[c[ with scattered ai’zc’zaﬁ paits,
t/ley c/ecic/ec[ to take sunﬂowe’z seec[s ﬁom t/Le ﬁe[c/ W/Le’ze t/Le p/ane
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had crashed. _As time went on, their idea became more weal. Paul
saic[, W/ /us (s somet/ling fo’z our government. i ﬁ%inging sunﬂowe’z
seeds into Australia is a comp/icatec[ process. Australia has one oj[ the
stuctest quarantine p’zocec[wzes f(’)’z impotting seeds. Paul and Kate
contactec/ t/Le /4ust’za/ian government in Canée’z’za, éut ’zeceivec{ no
tesponse. ] /Ley decided to take mattess into theiz own hands. 71 /ley

went to t/le vi/[age 0/[ /gasipne, W/Le’ze a puece of t/le caém was ﬁ)um/,
arw/ then A’zok@ ojf[ the /Leatls 0/ t/Le sunﬂowe’zs, putting them in suitca-

ses. pau/, n /us r0om n _/(yiv, tA’zeslted t/ze sunﬂowe’z /Leacls unti[ 2
a.m. and ﬁna/ly obtained 1.5 Lg o][ seeds. Paul then vetuwned to his
lwme n t/te ?//57, anc{ Kate t’zave/ec[ to /4ust’za[ia.

Fo sevem/ mont/ls, pau[ t/loug/u‘ aéout W/lat to olo Witll t/le
seeds. _He believed the Chuistmas /lolidays wete the best time to give
the “see oj[ wemembrance” to his ﬁzm[[y. Paul then wrote an asticle
and invited anyone who wanted to weceive the seeds to contact him.
,meanw/li[e, pau/ was app’zoac/zed [)y %ico/e f/im{e’z ﬁom t/ze Au-
stralian quazantine Jepa’ztment, /loping to /Le/p him A’zing the seeds
into Australia. Micole suggestec[ that the seeds be sent to Austialia
tlwougA the Washington Cfméassy. The cautious Paul listened to Mi-
co/e, éut sti[[ Lept 500g (y[ seec{s [Jecause, as we say in Se’zlyicm, ‘La
ne c[c_zj boz“e] v/ /Le p[an was to p[ant t/ze seeds n Aust’za/ia, é’zeec[ i

! Translator’s note: Common expression of abundance of caution. Liter-
ally “For God forbid," meaning “in case of disaster, but hopefully never
needed”
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n quarantine conclitions, ’zig/tt up to /lmvest time, and t/wn, y[ all (s
We//, senc[ the new seec[ to t/ze ﬁienl@ am/ fam[/[es of t/Le j[a//en. Wlten
Wico/e sta’ztec[ to communicate witll pau/, SAe to/d /um the’ze was an
issue with the germination potentia[ of the seeds. Paul then p[acezj se-
ve’za/ seeds to gevminate at /us llome n /us window [)ox. cfate’z, t/u's
Wi[/ twin out to /Lave éeen c’zucia/. W/zen t/ze ﬁ’zst sprouts s/towec[ up,
/ze ca[[ed t/zem “pkoof 0/[ /y[e v/ /le /4ust’za/ian government exptessec[
great skepticism that P au[ s wis/L WOLL/C[ come twue, [)ut c[espite t/z[s, /le
still ée[ievec{. /4]46’2 /u's a’ztic[e was pu[)/isltec{, t/ze ﬁienc[s am{ fami[y
o][ the deceased st’zong/y suppo’ztec[ Paul’s ideas. Wany wanted the
temembrance seeds ﬁ)’z vazious unexpectec{ weasons, even temembrance
0][ the un’zequitec[ love of someone who died in the crash. Paul was very
touched Ay these /Lig/l/y emotional lettess.

The wesults 0][ attempts to obtain seec[[ings ﬁom the Austra-
lian quarantine sewice wete (jiscowzaging until Paul showed them the
’zesu[t of /1[5 sprouting on /us windowsi//. ﬂnspi’zec{ éy pau/ s seec[/ings,
expetts in quarantine app[ied a a@%’zent sprouting tec/mo[ogy.

ﬂ.i’zst, t/wy /ze[c[ t/ze seec& ﬁ)’z 20 munutes at a tempemtu’ze 0][
50 OC, t/cen p/acec[ t/Lem ][0*1 gevmination. ge’zmination was a’zound
5%, éut it was enoug/L to obtain some seed/ings, W/u'c/L they t/zen tian-
sp[anted into 20 pols and p[aceﬁ{ n c/ﬁe’zent pats 0/[ the g’zeen/wuse to
veduce the wisk of urzsuccessﬁt/ cultivation. On }anua’zy 28t/1, Paul 1e-
ceived a letter ﬁom 7/][00/@, whete she s/lﬁec/ ﬁom pessimism to cautious
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optimism. .9][ one p/ant p’zoc/uces 1000 new seenls, t/wn, acco’zc/ing to
a s[mp[e ca/cu/ation, 20 p/ants Wi/[ p’zoc/uce 20,000 seec[s. Tl /ley weze
all eage’z/y awatting to see what would happen to these 20 p[ants éy
t/ze end 0][ t/ze vegetation pe’ziod, amj w/zet/m t/ae quazantine inspection
wou/d yie/d a positive ’zesu[t. pau[ anc[ %ico/e wete n c{ai/y contact,
becoming true ﬁienc[s in the process. N/ /ley wete te’ztﬁec] that some
quazantine disease would appear in the meantime — that would be the
em/ 0/ t/w project. As t/w p[ants app’zoac/wc[ ﬂowe’zing, t/Le question
aiose 0][ W/LO WOU/E[ po[/inate t/wm, given t/Le aésence 0][ éees. 7 /wy
solved this obstacle by Aam[—po[/inating with a bush and t’zansfé’z’zing
po[[en ﬁom p[ant to p[ant. On Way St/t, pau[ ’zeceiveﬁ{ in]{)’zmation
t/zat t/le sunﬂowe’z /zeadi wete t/l’zeslzec[, and t/le seeds wete p/acec[ to
c[’zg. On %/Iay 20t/1, t/Le quazantine inspection of t/ze seec[s began.
gve&ytlting went well. 71 /wy didn’t even C/La’zge Paul and Kate ][o’z
the enture p’zocec[wze, as a sgn 0][ fu[[ support ][o’z t/u's /Lumanita&ian
project. Tl /Ley Jivic{ecl t/ze seerjs into 200 sma//e& packages, ’zeac[y to
send to tAe /[ami/ies anc{ ﬁienc[s 0][ t/Le victims. _In t/ze meantume, pau/
veceived a [a’zge numbet of letters ﬁom the fami/ies of victims azound the
WO’Z/O[, W/LO /Lac/ impo’zten[ t/Le seec[s ﬁom t/ze 500g tllat /9 au[ /Lac[ savec/
arw/ sent to vazious ac[c[%esses n t/wi& countty, éecause t/ze p&ocec/me
]4)’1 impotting seeds into theit country was not as stuct as in Australia.
The sunﬂowe’zs obtained ﬁom the “seeds 0/[ semembrance” weze called
“new [g[e v/ lley t’zeated t/zem as /iving éeings, as a memoty 0][ t/Lei’z
dear peop[e lost in that senseless accident.
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Poaul and Kate sent the new seeds to the fami/ies éq[ote gqu/y
17t/1, éq[me t/Le annwersay of t/Le t’zagecly. pau/ wrote tltat t/ze entze

Joutney he and _Kate had gone L‘/qugA would have been in vain g[ it
hadn 't been ][o’z Nicole s Ae[p.

The most important message 0][ this stowy s to since’ze/y believe
in what you want to c[o; there will a/ways be a ﬁiem/ who will /ze/p you

achieve it.

The sunflower was introduced to Australia in the 19th
century and was mainly used as poultry feed. However, it was
only just before the beginning of the Second World War that it
began to be used as a source of oil, nearly a century after the
start of mass cultivation in Russia. It reached its maximum during
the eighties of the last century, when it was being cultivated on
nearly 400,000 hectares. Today, this has fallen dramatically to only
a few thousand hectares. The mass closures of sunflower oil fac-
tories and drought were the main causes of the vast reduction in
sunflower production. These conditions made it impossible for
sunflower to successfully compete with sorghum and cotton. Of
the five million tons of oil-bearing seeds produced in Australia,
85% are rapeseed, and sunflower is less than 1%. Currently, Aus-
tralia grows largely high-oleic hybrids. Today, the Australian Sun-
flower Association is trying to restore the image of the sunflower
and is increasingly successfully promoting it, especially for direct
consumption in food.

These days, the sunflower is significantly more popular in
agro-tourism in Australia than in cultivation for oil production.
Under the motto “pick your own, farmers invite people to come
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to their sunflower fields, pick a bouquet, and take pictures. It
seems that this is more profitable for them than cultivating it for
oil production.

It is difficult for me to believe that the sunflower will ever
regain the popularity it had in the 1980s in Australia, but | still
believe that a miracle can happen.

ﬂnte’zesting j[act: Thiee stoties ﬁom Australia have capthed my
attention because t/zey talk about what the surﬂowe’z actua//y is. s all
due to one p/lenomenon - 7%@5004. e all started when ][a’zme’zs who
cultivate ’zapeseec[ comp/ainec[ that visitors wete c/[s’zupting theiz usual /g[e
on t/Le amm. ﬂt was even woise W/Len tltey came to t/Le surﬂow@z ﬁe[c/. /gut
W/Lat [00%5 [i/<e a p’zoé[em at ﬁ’zst can twin into an ac/vantage. Jonsteac[ 0][

c[’ziving visitots oﬂ‘ t/Lei’z ﬁe[ds, some /[a’zme&s c{ecic/ec{ to make tAe best 0][ it

and increase their p’zcﬁts suéstantia/[y.

A lmoc[uce’z ﬁom Queens[am{ decided to s[gnﬁcamf[y veduce their

surﬂowe’z ﬁeﬂs to tncrease t/w d[ve’zsity 0/[ types, as p/lotog’zap/lg enthusi—
asts enjoyed p/wtog’zap/dng t/zemse/ves witlt [()W—g’zowing, ta[/, b’zanc/led

p/ants, o1 t/wse Wit/t [a’zge /Leaa{s. fﬂw entiance ][ee to t/Le ﬁe[c[ is $10

Alustralian dollars fo’z ac[u/ts, $5 fo& teenagets, and ﬁee ﬁ)’z childen. This
app&oac/z a[so tequi&ed a c/lange n tec/mo[ogy, pa’zticu[a&/y n t/Le use (y[

pesticic[es, Witll a greater /[ocus on éio/og[ca/ preparations.

:Z)ue toa [ack of watez, one t’zac{itiona[ aé[aé[a p’zocluce’z ﬁom a
fa&m near Brishane switched to cu[tivating surg[ZOW@’z, pt[ma’zi/y fo’z tour-
sm puposes. fﬂtey p[antec/ al)out 8 /wcta&es 0 sunﬂowe&, O&gan&ecl a

suryqowe’z ][estiva[, c%eatec{ a suryqowe& /aéy’zintk ]4)91 c/zi[c/”zen, sta/[s jé)’z
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sa/es, and many ot/Le’z, aclwities. j]ze ticket prce is 22 A’ust’za/ian o[o//a’zs,
anc[ the num[)@’z of visttots (s /imitec[ to 15,000 c[wzing the festiva/. fﬂze

p’zoé[em s t/zat, c[ue to Weat/w’z comc![tions, its c{ﬂbu[t to p’zec[ict W/Len t/ze
sunﬂowe’z will bloom.

A fa’zme& ﬁom Victovia started cu[tivating sury[ZOW@t quite éy ac-
ciclent. W/zi/e exc[us[ve[y aising c{ai’zg cows, t/ze fa’zme’z s wglé Wantec[
to start somet/u'ng that wesonated mote with het gent/e nature than
em[/ess cow mi/king. Il /uay p[antec{ sunﬂowe’z. ﬂnitia//y, t/Ley p[an—
ned to supp[g ﬂo&ists with cut sun][[ou/e’z, but it p’zoved c{ﬁcu[t ][o’z
technical veasons. 5)0, W/zy not tnvite peop[e to pick sunﬂou/e’z them-
se/ves n t/w ﬁe[c/ 7 /3@/[6\/@ it or not, up to a thousanc/ peop/e came
evetry Weeéenc[. To cont’zo/ vistts tAe fo//owing yeaz, L‘/Ley p[antec[
sunﬂowe’z within a fenceﬁ[ azea.

| must admit that Australia is not a significant sunflower
producer, but they certainly don't lack ideas and a great love for
this plant species.
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Africa

In most countries on the African continent, sunflower is a
relatively new crop, with the exception of the long-established
tradition of cultivation in the Republic of South Africa, where it
is cultivated, you could say, on significant and stable areas. When
discussing sunflower production, Russia, Ukraine, Argentina, Ro-
mania, etc, are most often mentioned, but rarely, for example,
Tanzania. Formed by the unification of Tanganyika and Zanzi-
bar, Tanzania liberated itself from British colonialism in 1961. It
is mostly mountainous in the northeast, where Kilimanjaro, the
highest peak in Africa, is located. In the northwest is Lake Victo-
ria, the largest lake in Africa. The population is nearly 60 million,
and most are engaged in agriculture. There are 10 ethnic groups
living in Tanzania.

In Tanzania, a million farmers cultivate sunflower on
about a million hectares. The yield is meager, around 500 kg/
ha. Such a large number of small producers is accompanied by
a large number of small companies for cold-pressing oil. For
example, consider the Singida region, the second-largest sun-
flower-producing region in Tanzania, which has about 170 sun-
flower processing plants, of which only two are larger industrial
plants. With such low productivity, sunflower oil production is
insufficient for Tanzania, so most of the oil is imported, and it is
mainly palm oil.
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.Qnte’zesting fact: As we mentioned eat/iet, J(i[imary'a’zo is the
/Lig/lest peaL n Aﬁica. This voleanic mountain is over 4 million years
0/0/. I t/w [ite’zathe, it s oﬁen statec[ t/aat a veuy unusua[ p/ant spe-
cles, t/w ./(i/imary'a’zo sunﬂowe&, grows on J(i/imary'a’zo. Tl Azs (s t/te
gant g’zounc[se[ ( :benc/’wsenecio Ai/imaly'a’zi). Tl /Le on/y connection to
the sunﬂowe’z is that it be[ongs to the same ][ami[y: Alsteraceae. It is
clla’zming/y éeauté][u/, sott s oﬂen called the J(i/imary'a’zo sunflower.
This p/ant p/ays a vewy impottant wle in the eco/ogy 0][ J([[[mary'mo.
It is a habitat ]4)’1 a [a’zge numbet 0][ animals. The leaves ave a soutce
0][ /[ooc{ /[o’z /l@’léiVO’l@S, anc[ it a[so /zas a signﬁcant ’ZO[@ n preventing
sol exosion. It ée[ongs to the group 0][ endange’zeﬁ{ spectes in that azea.
From this p/ant, the alkaloid cinchonidine has been successfu/[y isola-
tec/, W/ub/t (s c/lamcte’zizec[ Ay a ptonouncec/ anti-maloial eﬂct. Ohe
0/[ the most éeautg[u/ sigllts 9 have seen is the gant g%ounc[se/ cultiva-

ted at the ]%ot o][ Mount _/(i[imary'a’zo. Tl he view is unﬁ)’zgeﬁaé/e ][o’z
evetyone, anc[ especia/[y Insptung ][o& piwtogmp/le’zs.

The government of Tanzania is developing a plan to in-
crease sunflower production and reduce dependence on im-
ports. They consider sunflower an ideal crop, as they are adapted
to most cultivation regions. Low productivity, however, is due to
poor seed quality, as most producers use seeds from their own
harvest for sowing the following year. Due to outdated technol-
ogy and poor seeds, crops are frequently thinned. The high cost
of fertilizers and pesticides limits their application in production.
Considering the large number of small producers, knowledge
transfer is slow and insufficient. The financial sector is hesitant to
take risks with small producers, preferring to cooperate with larg-
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er processors. Small producers often do not have their own bank
accounts, nor any kind of crop insurance. In any case, Tanzania
has a long way to go to double its production, as planned. Itis up
to us to acknowledge this and provide support.

_Qnte’zesting /[act: /4ny0ne who enjoys the music 0][ the [egen—
c[a’zg wock group Queen has swze/y watched the ﬁ[m “Bohemian
/Q/Lapsody, i p’zoéaé[y more t/wm once. ﬂ am ﬁom t/le gene’zation
t/Lat /ovec{ anc{ éoug/lt a great many /ong—p/ay viny/ ’zeco’zc{s, anc{
eage*z/y awaited the velease of this a[éum, enjoying every song on
it. Rami Malek's acting in the ﬁ[m s inc’zec[ib/e, and he c[ese’zven[/y
weceived an Oscar. _He p()?ztmyec[ one 0][ the greatest vocalists in
’zock muste Aisto&g, _7’166{6[[@ We%cwzy. /4nc{, cu’zious[y, 7’1@5[(1&
has strong ties to Tanzania. Me was bown in the Tanzanian aschi-
pe[ago 0/[ Lanzibas to a Pessian fami/y who weze fo[/owe’zs 0/[ Loto-
astuanism, a te[igion based on the teac/zings of the ancient Persian

pAi[osop/le’z and p’zop/let :Zo’zoaste’z, whose cote ée[iej[ is dualism.
_7 /Le essence 0][ c/ua/ism (s t/le stmgg/e /)etween t’zut/L anc[ ][a/se/lood,

gooc[ anc[ evi[, [igltt anc{ Ja’zkness. _7’166{6[[@ was Ao’m on Septemée’z
5, 1946, (n a state /wspita[ n Zanziéa’z. His ][atlle’z, Bomi /3u[sa—
Ta, was ﬁom t/Le state o][ guja’zat n ﬂm{ia and wo’zkec{ n t/w Jv/ig/z
Court in Lanzibar. Me maniied ye’z, also ﬁom ﬂna/ia, and t/zey
lived toget/w’z in Lanzibar. Their son was named jl-a’zok, and theix
c[aug/tte’z, J(as/lmi&. Tl /us means ?&eclc/ie W]e’zcu&y s [J[&th name
was Tawok Bubsaa. /4&/10119/1 Treddie ’za’ze[y spoke about his /g[e
n :Zanziéa’z, :Zanziéa’z itseé[ oﬁen speaks 0/[ 7&@6{6{[& Fans oj[
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Queen ﬁequently tmve/ to Zanziéa’z to visit /Lis /louse, 50/100/, and
the coutt wheze his ][at/w’z wotked. Thete is also a vestaurant named
aﬁe’z Treddie We’zcwzy. Treddie's ][am[[y lived in the old pat 0][
:Zanziéa’z City, ca//ezf Stone Town. _Me ﬁ’zst attendec[ a missto-

nawy sc/wo[, éut W/leVL Ae tu’mec[ eig/zt, /zis pazents sent /u'm to study
in India. Me attended an Cf)ng[is/z school in /goméay. Thanks to
his g’zanc!][at/tet, g’zanc/mot/w’z, and unc/e, he also discovered his love
][091 music and fo’zmec/ his ﬁ&st band — Hectics. This was a school
éanc[, anc[ t/w memée&s, asic[e ﬁom j’zec{c[c'e /u'mseé[, weze ie’z&ick
gtanche, [ate’z Lnown fo’z /1[5 ’zoles n movites, Bruce Wu’zmy, W/Lo
/ate’z /ec{ t/le mustc centie in /Jj’zacé[o’zd, ,l/icto’zy /gana, W/lo went
on to be a gene’za[ in the Wepa/ese /4’zmy, and _?a’zang Yhani,

who later wan the fami/y vestawsant. Freddie vetuned to Lanzi-

éa’z n 1963, t/Le same year Zanzi[;a?z c/ec/a&ec[ inclepenc[ence ﬁom
G’zeat Buitain. ] Aat yeaz, _7’166{6[[@ a/so ﬁnis/tec/ sc/too/, anc[ t/ze
fo[[owing yeat, t/ze &evo/ution occumecl, prompting t/ae /Jju[sa’za ][a—

mi[y to /eave Zanziéa’z. Zanziéa& unitec/ Wit/z . anganyika, am{
then the United /gepué/ic of Tanzania was fo’zmec[, with Zanzibar
tetaining autonomy. Tl /Le Bu/sa’za fam[/y movec/ to gng/anc[, and
stnee 1970, musie /Las nevet éeen t/Le same. Queen was éom. _76!-

wk became Fveddie. :Z)ming the celebration 0][ Treddie We’zcu’zy
QBay n Wont’zeux, gwitze’z/and, n 2019, ][ans wove /u'm a W’zeatll
of é[ooming sunﬂowe’z heads and /umg it on his bust. The p/zoto
cireulated around the would.
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Stories about Tanzania and sunflower are enchanting and
intertwined with their culture. One such story comes from Aida
Isinika and was published in the journal Future Agriculture, which
is an alliance of research organizations based in Africa, whose
goal is to provide timely, high-quality, and independent informa-
tion and advice to improve agriculture in Africa. In the mid-1990s,
the Singida region of Tanzania became a center for the spread of
sunflower, primarily for oil production.

As a crop, sunflower was introduced to their fields about
ten years earlier as a secondary crop. Women in these families
traditionally provide income for food and hygiene supplies, while
men are responsible for larger family projects such as building
a house, trading animals, and developing the farm. As long as
sunflower remained a secondary crop, women were responsible
for its cultivation. With the introduction of higher-quality seeds
and an increase in the number of cold presses, the importance of
sunflower grew. It transitioned from home oil pressing, done by
women, to semi-industrial processing. Electrification led to larg-
er oil factories. Sunflower production increased, and that's when
men became involved. Women felt they were losing control over
their favored crop and decided to fight for it. In the village of
Isane, seven women'’s groups were founded. They developed a
strategy based on the tradition of the tribes in the Singida region.
This custom allowed women to request a piece of land from their
husbands'farms to meet household needs. This land allocated to
women is called “Nsoza"in the local language. The women of the
village used Nsoza to continue cultivating their sunflower. Utiliz-
ing the benefits of the village community bank (VICOBA), they
agreed to repay cash loans in sunflower seeds. At the end of each
cultivation season, the women'’s group decides what to purchase
with the earnings from sunflower production, usually items that
would improve the standard of living for each member. Initially,
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they gave the money to their husbands to buy clothes, but the
husbands often returned home without new clothes or the mon-
ey. The women decided to no longer give them money directly,
but to buy household necessities themselves, such as clothes,
kitchen utensils, beds, and mattresses. This collective approach,
the possibility of loans, and earnings from sunflower production
significantly improved the families’standard of living.

The climate, often harsh and unpredictable, especially with
drought, is a major challenge for Tanzanian farmers in ensuring
food and income. Cultivating drought-tolerant sunflower varieties
and hybrids can significantly reduce production risk. One way to
mitigate the effects of drought is to cultivate early-maturing sun-
flower types. Donating early sunflower genotypes and training
farmers on proper cultivation techniques are among the best ways
to support farmers in Tanzania. Increased income from more suc-
cessful sunflower production significantly improves families’ quali-
ty of life. Demand for sunflower in Tanzania is growing daily, so it's
necessary for farmers to receive better training in production tech-
nology and have access to an appropriate assortment of seeds.

ﬂnte’zesting j[act: What do Tanzanian women t’zac[itiona”y
do when /za’zvesting sunﬂowe’z seeds? 7//sua[/y, sunﬂowe’z heads aze
cut at fu// matuuty and [eﬁ fo’z a ][ew mote days to J’zy comp[ef
te/y. j—/len, t/Le /Leacls are manua”y “t/l’zes/wc/, i am[ t/w seeéls
aze W[rmowec/ With t/ze /ze/p 0][ t/ze winc[, Just as our gmnc[mot/le%s
winnowed beans. The seeds ave then cuushed in a wooden o1 cera-
mic mottar. The &esu/ting mass is sieved t/ﬂough a steve to 1emo-

ve the /msk, p’zoc[ucing sunﬂowe’z ﬂou’z, called “husee wa kuhata
mméoga " in the local Kihehe /anguage. This ﬂom is then pou’zed
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into éoi/ing watez, with onlon and tomato aolc/ec[, creating a sauce.

Moze vegeta[;/es aze t/wn ac/c[ec[, anc/ it's /eﬁ to cook unti[ t/u'cke—
nec[. Wonc[e”zful, isn tit?

Must tuy: l /Le’ze are many c/is/zes in Tanzanian cuistne, but
one has captu’zed my attention due to its ease of preparation and use

0][ sunﬂowe’z 0[/ ( not pa/m oi/). Tl /1@ ClLS/l (s ca/[ec[ “J( wku Nazi” 0%
“c/zicken coconut in Swa/d/i, t/ze [m[igenous /cmguage 0/ East Aﬁl
ca, anc[ it's t’zu/y c[e[[cious ][0% t/zose w/w enjoy curty c[[s/zes. An /4][
wean p’zove’zé says: })f you Anow lus /[at/w’z anc[ g’zancé[at/le’z, c/on t
wory about his son.” This app/ies to the head c/ze][ 0][ I.S;g 5@

Zenaic, ’mvungi, in Dat es .S)a/aam, whose g’zandfat[w’z was also a
ski/[ecl cook.

ot tAis tecipe you nee&[: 100g sunﬂowe’z 0[[, 100g ﬁne[y g’zatec{
onon, 2 taé[espoons c/wpped ginger, 2 teaspoons cury powde’z, 2 tea-
spoons g’zounc{ cumin, 1 teaspoon g’zounc{ tuzmere, 1 teaspoon g’zound
ca’zdamam, 500q chicken bueast ( eut nto app’zoximate/y 2.5em
cuées ) , 100g c[iceo[ tomatoes ( app’zoximate[y Iem cubes), 300m/ co-
conut mi[k, 240m/ cteam, 300g gmtec/ potatoes, sa/t anc[ pepper to

taste, co’zianc[e’z [eaves anc[ [emon ]4)7 gamis/t.

p’zepa’zation: %y t/ze onion n oi[ unti[ A’zowned, add ginget,
cury powde’z, eumin, and cardamom ( chili pepper y[ Jesi’zec[) , and ﬁy
fo’z about eig/lt minutes, stiriing ﬁequent!y. Add twrmenic ( and ga’z/ic
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g[ desived ) and sa[t, and ﬁy fo’z a few mote minutes, stiriing well. _Add

c/u'cAen, tomatoes, potatoes, coconut m[/A, arw/ cream, and stmmet n
a cove’zec[ pot over /ow /aeat fo’z an /Lowz, ot unti[ tlte c/u'cken (s tenc[e”z.
Season Wit/z sa[t anc[ pepper to taste. Sewe wit/L éasmati wuce, gar-
nished with ﬁes/t c/zoppec{ cotiander leaves and lemon. gry'oy./

Uganda is also a country where sunflower is cultivated on
significant areas, similar to Tanzania, on a large number of small
farms. Uganda lacks sufficient sunflower to meet its needs, which
are twice as high as current production. The shortfall is filled by
importing palm oil. Production is mainly located in northern
Uganda. Poor quality seed material, low use of mineral fertilizers
and pesticides, and the general state of the market significantly
hinder the growth of sunflower production. Uganda has several
projects to accelerate this growth, and one of the most important
is farmer education, organizing farmers into cooperatives that
will work closely with the processing industry. If the processing
industry knows it has stable producers and partners, it will also
be more willing to invest in production. Sunflower is a profitable
crop for farmers because production is lower than demand. An
illustrative example is a farmer named Kamau, who in 2021, har-
vested 5 tons of seeds from about 3 hectares and renovated his
dilapidated house from the proceeds of the sale. Today, sunflow-
er is cultivated on about 300,000 hectares in Uganda.

.Qnte’zesting ﬁzct: Tl lte ﬁ[m “Queen 0][ X atwe, i ﬁ/mec[ in 2016,
is a beautiful but also a comp/ex story that J also connect with the

stoy 0][ sunﬂowe’z n Uganc{a. Phiona Mutesi's stowy ts like that 0][ a

sunﬂowe’z W/lo 70se aéove ot/le’z p[ants, twming towa’w[s t/le .S)un arw[
putting all othets in the shade with p’zouc[ beauty, but also with a will to
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suwvive. She was hown in a vety poot subuth of K ampa/a in 1996.
Hex fatAe’z died 0][ /4&2)5, Ae% stster a[so c[iec[ ﬁom unexp[ainec[
weasons, and so Phiona had to leave school when she was on[y nine.
S)lte Aac[ to wo’zk se/[ing con on t/Le ma’zket, SO t/zat s/te anc[ /Le’z
mothet could ][eec{ the ][ami/y. Ina way that on[y /g[e n s inﬁnite
vauiety can aviange, it is éy fo[/owing her younger brother that she
discovets chess as pait of the activities ptovic/ec{ Ay the Outreach
.Qnstitute n ’Mganc[a. _7 /zanks to fgoée’zt J(atenc[e, a c/tess coac/l,

engneer, (mc[ phi[ant/wopist, t/w [itt[e p/ziona, nea%[y i[[ztemte at
t/Le time, sta’ztec[ to p/ay c/zess. Tl /1e test ts a story you wi// ’zead n
a [)ook 0% see on ﬁlm ﬂn 2010, W/zen s/ze [ea’med 5/16 was going to
the 39th Women's O/ympiad n /Qussia, her on/y question éefo’ze
the tup was, s it cold there?” you’ma/ist Tim Crothers wrote
a wonc[e’zfu[ teport about her in £SPN magazine. Cltess—p[aying
tuned Phiona’s [g[e enti’ze[y around. She won several Uganc/an
c/tampionships and pa’zticipatec{ fou’z times in the Women's Chess
Olympiad. In 2016, Tim C’zot/le’zs pué/is/led t/le éooé “Queen 0/[
J(atwe, i fo’z W/zic/l ng’zy J(aspa&ov wrote a commentazy. %en—
age Fiona and Ga’z’zy p/ayec/ an exhibition match at the Would
Summit ofWOrnen in New yo’zk City, ?//5)/4, in 2013. In 2017,
Fiona 7eceive6[ a sc/w/a’zs/lip to Wo%tllwest ?//nive’zsity n tlte ?//5/4,
ﬁn&/wc{ co//ege, amj c[ecic{ed to wetuin to Mganc[a, /Le/ping c/u'[ Ten
[iving n t/le s[ums o][ ?//gam{a. Wsa Wonc{e’z][u[ stoty about c/less,
poverty, and love fo’z one s countuy. J since’ze[y wecommend watch-

ing the ﬁ/m “Queen of Katwe.
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In Kenya, sunflower is becoming increasingly attractive
to farmers. Farmers can obtain up to 1.5 tons of sunflower seeds
from one hectare. On average, 4 kg of seeds yield 1 liter of oil. In
financial terms, this is equivalent to approximately 600 EUR per
hectare. The remaining cake after oil extraction is utilized as ani-
mal feed. Sunflower cultivation in Kenya extends beyond Bungo-
ma County to include Kakamega, Meru, Homa Bay, Kajiado Coun-
ty, and the coastal regions.

ﬂnte’zesting j[act: Mave you ever considered é’zeec/ing
sunﬂowe’z /[o’z e[ep/wmt to[e’zance? Sunﬂowe*z (s susceptié/e to
numeious c[iseases anc[ pests, and int’zoducing tesistance genes
Is a pumary goa/ n sunﬂowe’z A’zeeo[ing. It's a constant bat-
tle between plant é’zeea/ing and pat/zogens. Each time a new
source of vesistance is introduced, we know that within afew
years — especia/[y with vettical wesistance — the pat/mgen will
mutate, ac[apt to t/Le /Lost, anc[ 7equi>‘ze us to seek new teststance
souices. 7/% same app/ies to /Le’zéicide zesistance; eventua// ,
every hethicide vesistance is comp’zomisec/ by the emergence 0/[
vesistant weeds. 7/z’zoug/zout my b’zeeding and scientg[ic carees,
Dve pa’zticipatec/ in ot led projects to discover ot introduce ve-
sistance to vatious pat/zogens. Mowever, the most sign[ficant
cAa/[enges often come ][’zom W[[O[ anima/s anc{ nsects, w/u'clt
can cause considerable c[amage n some yeazs. While ’zepe/[ents
/wwe /imitec{ eﬁ[ectiveness, J've never consic{e’zec{, nox um[e’ztak—

en a project on, tesistance to e[ep/tants.
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J(enya s ’zep[ete with national pa’zks. %u’ziﬂg J&oug/lts, both
t/ze pa% anc[ fmme&s ’ ﬁe/c[s um[e’zgo a c[mmatic t’zamﬁ)%mation. v/ /L@I/L
you see teats in t/w eyes 0][ ][a’zmets anc[ tllel"l /[am[/ies, not on[y ﬁom
the d&ought but also ﬁom the aviival of e/ep/wmts. Seeking foorj and
watet, t/zey Jescend into vi//ages, causing extenswe clamage. l /1[5
c[amage can be so sevete that many fami/ies equite food aid ﬁom the
J(enyan government to suwive. Ohne way to mitigate this is to culti-
vate moze c/&ought—to[emnt ctops, éut a[so t/wse to[emnt to e[ep/wmts.
Obsewations have shown that e/ep/wmts avoid /[a’zms whete sunﬂowe’z
is cultivated.

.S)unﬂowe’z yie[ds seeds and encourages éeek@eping; fa’zme’zs
p[ace hives in sunﬂowe& ﬁe/c[s and p’zoc/uce sunﬂowe’z /zoney. The cake
temaining after ol extraction signgqcant/y improves the nutiition 0/[
pou/t’zy on ][a’zms, a practice éecoming inc?eas[ng[y common among

][a’zme&s nea. national pa’zks. Tl he presence 0][ hives has a posttive e/[—

j[ect, c{ete’z’zing e/ep/zants ﬁom t/te éees anc/ sunﬂowe’z ﬁe[c{s. glep/zants
bypass sunﬂowe’z ﬁe/c[s n seatc/z of maitze on ot/w’z fa’zms, Aut t/ley Jo
not touch the sunﬂowe’zs themselves. ! suspect fatme’zs sow clyf[e&ent
genotypes and at vawying times, p&o/onging sunﬂowe’z oweung anc[
thus enltancing the e/f[ectiveness 0][ this practice.

Tl he /imiting facto’zs ﬁ)’z them ate a lack 0][ seeds ﬁ)’z sowing and

trugation systems. These would signﬁcantly improve germination, in-
crease yie/c[s, and enhance oil content, as c[toug/u‘ veduces both yie/c/
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and oil content. Better ctop condition also p’zovides fa’zme’zs with better
pastuze fo& bees and mote /Loney. Thus, sunﬂowe% /Le/ps wesolve the
/ong—stam[mg conﬂict éetween peop/e (mc[ e[eplmnts n t/ze éest way,
enaé/ing ][a’zmets to oétam seeds, oi/, anc[ ltoney.

A/t/zoug/t ﬂ /wwe nevet pe’y[otmec[ sunﬂowe’z b’zeec[ing specﬁf
ca//y fo’z e/ep/lant to/emnce, anc[ knowing t/wlt e[ep/wmts avoicl Aees,

genotypes t/lat aze mote attractve to [)ees WOLL/C[ /iLe[y [Je even mote
e/%ctive n keeping them away ﬁom sunﬂowe’z ﬁe[d& /3y é’zeec[[ng sun-
ﬂowe’z ][o’z inc’zeasec[ nectar content, especia//y umfe’z unfavo’zaé[e c[i—
matic conditions like c{’zoug/zt we mai indizectls y inﬂuence e ep/wmts as
well. ﬁnd as Y have ’zepeatec/ y said: ﬂj[ you don "t know the answez,

set up an expe’ument. i 50, c{ea’z J(enyans, /w’ze san Lclea fot exper-
imentation in the coming yeas. ﬂj[ out farmers switch to cu/tivating
on/y sunﬂowe’z, pe%/taps our yuméo ﬁiends W[[/ puoutize: O éette’z
to ée a [itt[e stung t/zan to (Jie 0][ Aunge’z. i pe’z/taps, n t/Le meantime,
out }umbo ﬁiends wi// éecome to/e’zant to bees, ’zenc{e’zing al/ out e/%’zts
in vain. Time will tell. In any case, the J(enyan government has a
c[eve/opec/ p/an to increase sunﬂowe’z p’zoc/uction and veduce c/epenc[ence
on impotts in the next ][ew yeas, p’zovic[[ng tAe necessay assistance to

][a’zme’zs. Tl he joé) oj[ bueeders then is to ’zesponc[ to the needs 0][ _/(enyan
][a’zme’zs, inc[ucling, J suppose, e[ep/zant to/e’zance.

Sunflower cultivation in the Republic of South Africa (RSA)
has been successfully practised for decades, commonly across
around half a million hectares, yielding approximately 1.4 t/ha.
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Acreage fluctuates depending on profitability, with maize being
the primary competitor. During my time in this wealthy African
nation —rich in gold and diamonds - | became acquainted with
both the cultivation practices and the challenges of cultivating
sunflower. It's a densely populated country with over 40 million
inhabitants, where the majority (75%) are indigenous. It has elev-
en, fully co-equal official languages, and uniquely, it has three
capitals: Cape Town (legislative), Pretoria (executive), and Bloem-
fontein (judicial). The largest city, however, is Johannesburg. His-
torically, the RSA was a focal point of conflict between two major
colonial powers: the Netherlands and Great Britain. The discovery
of diamonds and gold in the second half of the 19th century in-
tensified this conflict, leading to the First and Second Boer Wars,
ultimately won by the British (1899-1902). The majority of the in-
digenous population was subjugated by the white minority. One
word has dominated global consciousness for decades: apart-
heid. Is there anyone on Earth unfamiliar with this term, originat-
ing in the RSA? When the National Party won the 1948 elections,
a terrible system of racial segregation known as apartheid began.
This division categorized people into four groups: whites, blacks,
coloureds, and Asians. Schools and all public institutions were
segregated, interracial marriages were prohibited, blacks were
restricted from entering white areas without special passes, and
‘bantustans’ — territories within the RSA allocated to the black
indigenous population by the white authorities — were created.
Apartheid provoked international reaction and sanctions against
the RSA, but persisted for over 40 years.

.Qnte&esting j[act: Nelson Mandela c[eﬁnec] the twentieth cen-

tury. From lus yout/c, /Le ﬁ)ug/tt ]4)’1 t/Le &[g/ufs 0][ t/Le A[ack majouty,
stucjying am{ practising [aw. His activism [ec[ to a /g[e sentence, éut
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he became a syméo/ 0][ the st’zugg/e fo& black *zig/ufs inthe KS A, Me
spent 27 yeats in pison, ée[ng ’ze[easec[ n 1990, ma’zk[ng t/ze éegin—
ning 0][ tAe enc[ 0][ apa%tﬁeic[, W/u'ch was oﬁqcially aéo[[s/zed n 1991
with the ’zepea/ of the wacial laws and the ﬁeeing 0][ most 0][ the po/itica/
pusonets. Tl /1@ ﬁ’zst ﬁee e/ection was /Le/c{ n 1994, and Wanc/e[a was
elected p’zesident. Mandela received the Nobel Peace Phize fo’z abol-
is/uhg apa’zt/leic/ and his contuibution to equa/ity in the RS A _He
mariied thiee times, /zac[ SIX c/zi/c[’zen, 17 g’zanc[c/li[c[’zen, am[ numes-
ous g’zeat—g’zanc/c/d[c[’zen, marying ]4)’2 t/Le t/ni"zc{ anc{ ﬁna[ tume on /u;s
80th éi’zt/ujay. Mis death at age 95 p’zomptec/ an atticle Ivead about
Clzﬁ[ Rozen, an wiban fa’zme’z ﬁom jo/zanneséu’zg. Upon /wa’zing 0][
Mandela’s c[eat/l, Clyf[ went to his ga’zden and pickecl a sunﬂowe’z
almost 2m tall, _He exp/ainec[, “ 0 chose this ﬂowe’z because it is above
a// 0][ us, am[ .9 ][ee/ as y[ toc[ay, t/Le Wlm[e wo%/c/ got a /itt/e sma//e’z i
%gqecting the p’zofoum[ impact Mandela had on ﬁeec[om—[ovmg peop/e
wo’z/clwicle, anc[ especia/[y on /st countuy anc[ its peop[e.

While travelling through sunflower fields in the RSA, | also
learned about the challenges of cultivation, particularly white rust
(Albugo tragopogonis), which, while not a significant problem in
Europe (though its frequency has increased in recent years), can
be substantial. Typical symptoms appear as small yellowish spots
on the upper leaf surface. On the lower surface, white pustules
containing sporangia form, representing the asexual stage of
this fungal disease. When the tissue ruptures, the sporangia are
dispersed by wind as a whitish powder. Earlier infection leads to
greater damage.
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Albugo is a polyphagous pathogen attacking a wide
range of cultivated plant species, particularly vegetables, but also
weeds. Some researchers note the term “rust”is misleading, as it
more closely resembles downy mildew. However, resistance to
white rust is distinct from resistance to downy mildew. The best
methods for controlling this disease involve destroying weeds,
practicing crop rotation, employing chemical control measures,
and selecting tolerant genotypes.

Following the sunflower’s journey around the globe, we've
learned how important this plant species is becoming in Africa,
and that this continent will, sooner or later, become not only an
importer, but also an exporter of sunflower oil. Due to its adapt-
ability to dry and extensive cultivation conditions, the expansion
of sunflower cultivation in Africa is becoming a reality.
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South America

The Asteraceae family, represented on all continents ex-
cept Antarctica, is often called the sunflower family. In 2010, in
Patagonia, Dr. Viviana Barreda and colleagues from the Museum
of National Science in Buenos Aires discovered an incredibly
well-preserved fossil identified as an early relative of Asteraceae,
dating back almost 50 million years. This suggests the Asteraceae
family may have originated in part of Gondwana (the southern
supercontinent), now located in South America, after Gondwana
separated, forming South America, Australia, Africa, Antarctica,
and India. At that time, the region was subtropical, with an aver-
age temperature of around 19°C. Asteraceae fossils are rare, usu-
ally limited to pollen grains, but this find contains a remarkably
well-preserved flower and even seeds. Previously, it was believed
this family originated from a single common ancestor in the
once-tropical Antarctica, migrating to Australia and South Amer-
ica and then branching into the Asteraceae and Calyceraceae
families over 50 million years ago. In any case, this fossil provides
clear evidence of the sunflower family’s existence during its early
stages of diversification.

Mexico has a rich history with the sunflower, which was
cultivated as a crop for 2600 years before Christ. For the Aztec
people, the sunflower symbolized war and was depicted on the
shields of several important deities. Like with North American In-
dians, it was also used as an ornamental species in Mexico, and
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the seeds were used as food to make a porridge-like drink called
“atole, as medicine, or as a symbol. The Nahua, descendants of
the Aztecs, have two names for the sunflower: chimalxochitl and
chimalsuchitl. In Aztec medicine, the sunflower was used to treat
stings and burns. In the 16th century, Sahagun's encyclopedic
Florentine Codex detailed the sunflower’s symbolism among the
Mexican nobility and merchants. Merchants played a vital role in
the banquets held by the nobility, which consisted of four main
parts: flowers, tobacco, food, and chocolate. The “shield flower”
in these rituals was none other than the sunflower. The sunflow-
er holds a special place in Nahuatl poetry, associating the flower
with the sun, the god of war, and a crucial piece of military equip-
ment — the shield. The sunflower appears as a motif alongside
famous Mexican deities: Huitzilopochtli, Tlaloc, and Opochtli.

The Republic of Argentina is the second largest coun-
try in South America and the eighth largest on the planet. The
name “Argentina” first appeared in the early 17th century when
the territory was called the Land of Silver, derived from the Lat-
in word argentum, meaning silver. When Spanish conquistadors
shipwrecked while following the Parana River, the natives gifted
the survivors with silver objects. If Argentina is the land of silver,
then in terms of sunflower, we could call it Terra cuprum, because
in terms of area and production, it ranks third, after Russia and
Ukraine. Argentina is a country where | spent almost a year of
my life and to which I have always gladly returned. Its landscape,
wealth, and people have always fascinated me. It has a very de-
veloped and organized agricultural production in all areas. Who
hasn't heard of the Pampas and Patagonia? And if there's anyone
who hasn't tried Argentine steak and drunk excellent Argentine
wine, well, it's past time that they did! It's a large country with
a very diverse climate. Argentina was inhabited as early as the
Paleolithic era. Paintings from the Cueva de las Manos caves in
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the province of Santa Cruz represent one of the oldest pieces of
evidence of indigenous culture in South America. The cave got
its name from the hundreds of hand paintings on the rock walls.
The age of the paintings was determined based on the age of the
bone pipes used to apply the paint, which date back to around
7300 BC, although the drawings were made in multiple stages.
The site is a historical national monument in Argentina and part
of the UNESCO World Heritage Site. In the pre-Columbian era, the
area of Argentina was sparsely populated, and the first Europeans
arrived with the voyage of Amerigo Vespucci. During the colonial
period, Argentina was inhabited mainly by Spanish immigrants,
but also by other peoples. Buenos Aires became the capital in
the 18th century. The struggle marked the beginning of the 19th
century for the attainment of independence of South American
states. Argentina is a federation consisting of 23 provinces and
one autonomous city: Buenos Aires.

_Qnte’zesting /[act: Wy generation s childhood is c[ﬁcu/t to
compaze to the childhood 0][ toc[ay s generations. Besides school
amj some ext’zacu’z’zicu[a’z activities, out éoyhooc{ [y[e n t/Le city 0][
Sombor took p/ace in the stieet and in the neig/zbo’z/woc{. gve’zy
one 0][ out gat/ze’zings was telated to p/ay, and waces weze a/ways
O&ganizec[. Trom the simp/est — who could wn the fastest — to waces

With c/za’z[ots, éotlt two—wltee[ec/ am/ t/wee—w/we/ed, éicyc/es, ’zo/[e?z

skates, aml S/ecls. j;zaﬂzc wasn ’t /Leavy, anc[ we weie sa/[e on L‘/Le
street. In one 0][ out neighéo’zhooc{ éicyc[e races, I won wit/L my

A/ue éicyc/e. /4]46’1 t/ze race, ﬂ ﬁ’zst /wa’zc{ one o][ tlle olc{e’z éoys say:
“VYou wete like jangio./ " That ’zea/[y interested me as a éoy, so J
Wantec{ to /ea’m more aéout jz-angio. Iate’z, ﬂ bowzowec{, am{ even
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Aoug/lt, books about him. BBack tAen, asa boy, I didn’t even die-
am that the sunﬂowe% Wou[t/ connect me wit/L my racing iclo/, }ucm
Manuel _7angi0. And the winning blue bike remained somewhete
n Soméo’z, éecause t/w’ze was no toom ][o’z it in t/w t’zuck we usec[ to
move to anot/te’z city, due to t/te natuze 0][ my fat/ze’z ’s wo’zk as an

oﬁce’z in the yugos/av A’zmy.

}uan Imanue/ .7angio (s a native A’zgentme, ﬁom tAe city o][
ﬁa/ca’zce, of Ytalian ougin. Me dominated the ea’z[y days 0/[ For-
mula 1, winning the c/lampionsllip ﬁve times. _He was known as "€l
Maestro” (.7 he Waste&). Il his title necord remained untouched
][o’z 46 years, W/Len it was é?oken Ag W]ickae/ Sc/tumac/w*z. j:angio
d&ove /[0& /44[(1 /Qomeo, Wase’zati, (mc[ n t/w end ][091 _7e7’za’zi, amj
won t/w g’zam{ Phix ][o’z a[/ t/l’zee. I t/zis, /Le (s sti// unique. /4m1
this tells you what sott 0][ diver jangio was - and g[ anyone sho-
uld compaze you to him, be &ig/lt[y p’zouc{ 0][ it. %'sa comp/iment
you mig/u‘ expect ﬁom 0/6[6’1 fans, W/li/e t/w younget fans m[g/zt not
’zemem[ye’z mucA past Serma. .Qn t/w 1950s, jo’zmu/a 1 ’zacing was
very c@f[e’zent ﬁom what we see toc[ag. Slceess main/y c[ependec[ on
tAe sLi/[ am{ aéi/ity 0/[ t/ae d’zive’z /Limseé[. Races wete /ess sa/[e, am[
the p/tysica/ and mental ﬁtness 0][ the dviver was most important.
It mattered more who was c/’ziving than what was éeing dviven.

7l hat s W/ly 7angi0 is the on[y one who won gmm/ Phrix races in
a/[ t/ze teams /w c[’zove ][o’z. One anc[ on/y, éOt/l n c[?iving am/ n

[Q[e - yuan Manuel _C}Tcmgio.
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Almost 50 yeazs aﬁe’z my Aicyc/e victory, my travels azound

A%gentina éegan n sea’zclc 0][ the [)65t sunﬂowe’z /Lyé’zicls. I the
province 0/[ Buenos /4i’ze5, aéout 50 km ﬁom Mar c[e/ % [ata, na

typica/ sunﬂowe’z—cu/tivation azea, (s t/ze sma/[ town 0][ ga[ca’zce. B
/zac{ a sunﬂowe’z expeument (n t/Lat area, W/ub/t 4 visitec{ Wit/z my

Wonde’z][u/ ﬁienc/s and co[/eagues Federico and /Qica’zdo, to assess
the pe’zfotmance 0/[ the Agémls. As 9 entered the cty, 9 came
acioss a mon/e/ 0][ ﬂ}mg[o s caz, am/ on/y t/zen c[wl 4 ’zea[ize W/le’le
I was. I app’zoacltec{ the model in admization and saw that one
screw had f;z/[en 0]5[ and was on the g’zounc[. J pickec{ itup and said
to myseé[: “So’z’zy, jrangio, Dve éeen watting 30 years to put t/u's
sctew on my blue bicyc[e. ’ }uan Manuel _7angi0 was bown in the
town of Baleasce in 1911. A museum with over 50 model cars ded:-
catec/ to /um was openec[ n 1986, and t/Le town a[so éoasts a wacing
track named in his honous.

I 1957, t/w t/wn—p&esic[ent 0][ Cuba, 7u/genc[0 ﬂaﬁsta, 0%-
gan[sec[ the Cuban g’zanc[ Prix. jangio won that yeax. The ﬁ)llowing
year, 7angi0 set t/w /[astest tume in practice. Jv/oweve’z, immec[iate[y
Aeﬁ)’ze t/Le wace, two kic{nappe’zs aﬂ[iated Wit/l ﬂ.io{e/ Castro's move-
ment abducted Srangio ﬁom the Lincoln ﬂote[ in _Havana. /] he wace
wasn t cancelled and p’zoceedec[ without S[angio. jcmgio listened to
the wace on the wadio while the Aic[nappe’zs attemptec/ to convince him (y[
tAe Justness 0][ tAei’z cause, thougll 7ang[0 was gene’za[/g apo/[tica[. He
eventua/[y sac'c[, “ﬂj[ t/u's /zas éeen c[one Wit/t a just purpose, then as an
/4’zgentine J accept . " The kic{nappe’zs intended to ﬁ)’zce a cancellation
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of t/w Tace anc/ po’zt’zay gatista as incapaé[e. A’ﬁet t/le race, t/wy zetusz-
ned j:ang[o to the ﬂ&gentine eméassy, pa&tia/[y ac/z[ev[ng t/w[& goa[,
as Batista /Iai[ec[ to tuack down the L[c{nappe&s. Cuban revolutionasies
took powet in 1959, anc{ t/ae G’zam{ Prix was cance[/ed t/zat year.

/4/t/10ug/1 /ze nevex ma’z’ziec[, [)@yonc[ /zis exceptiona/ c{’ziving,
7angi0 enjoyec{ a weputation as a ladies” man. Trom his many
womances came a considerable number 0/[ descendants. Thete was
anothe }uan Manuel 7angi0, gquan Manuel 57.angi0 99 He

was his nep/lew, also a successfu[ racing J%ive’z, but not like the un-

pam//e[ea/ yuan %//anue/ jangio “5[ maestto 0

According to the National Sunflower Association of Argen-
tina and the work of Fernando D. Castan, Professor of Genetics
and Plant Breeding at the Faculty of Agronomy of the National
University of Mar del Plata, the historical development of sun-
flower in Argentina can be divided into six periods.

The first period is known as “Pre-industrial” and practically
marks the introduction of the sunflower as a crop. In this twen-
ty-year period, it was produced on very small areas, and more as
decoration, or for human food, or animal feed. The most import-
ant population was the Russian Mammoth.

The second period, from 1930 to 1949, is known as the
Great Expansion. From 1941 when the Ministry of Agriculture rec-
ognized the sunflower as an oilseed crop, the sunflower expand-
ed quickly and reached an area of nearly two million hectares.
The Russian Mammoth served as a starting population for the
breeding of multiple adapted and more uniform Argentinian va-
rieties of sunflower. The National Institute for Technology in Agri-
culture (INTA) opened in Pergamino during this period. | had the
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good fortune to spend a few months not far from the institute
some twenty years ago. Pergamino was, at the time, known as
the unofficial capital of seed production in Argentina.

As it is so often the case, after a large period of growth
comes a crisis, and so the third period from 1950 to 1959 is sim-
ply known as “The Crisis”" The crisis was a combination of both
economic and production crises due to the appearance of sun-
flower rust, a disease caused by the fungus Puccinia helianthi.
By the decade’s end, sunflower was cultivated on approximately
500,000 hectares.

The fourth period is “Recovery” from 1960 to 1974, when
breeders created varieties resistant to sunflower rust. Most of the
resistant varieties were created by crossing with wild sunflower
relatives: H. annuus, H. argophyllus, and H. debilis. The first foreign
company to introduce rust-resistant sunflower to the Argentine
market was Northrup King. The company was founded back in
1884.In 1976, it was sold to Sandoz. Today, it is part of Syngenta,
which is owned by ChemChina, and where | myself spent a full
16 years working. In this period, sunflower acreage tripled com-
pared to the previous period.

The fifth period is called “Dissemination of Hybrids” and
covers the period from 1975 to 1999. Producers increasingly cul-
tivated sunflower thanks to the spread of hybrids. The first hybrid
in Argentina appeared in 1970 and was based on genetic male
sterility. The first hybrid based on cytoplasmic male sterility ap-
peared in 1977. | would personally call this period the “Golden
Age, not because the color of oil or flowers resembles gold, but
because sunflower acreage reached almost 4 million hectares,
alongside a significant increase in yield per hectare.

The last phase is called “The Relocation” and covers the pe-
riod from 2000 to the present day, where areas have significantly

51



decreased and fluctuated, currently around 1.8 million hectares.
What displaced the sunflower from Argentinian fields, and why?
Usually, there's competition between sunflower, corn, and wheat.
In this case, it was soybeans. Very high-yielding soybean varieties
adapted to Argentinian conditions, low production costs, high
demand for vegetable proteins, and the emergence of Roundup
Ready (RR) technology, pushed the sunflower onto more marginal
lands where soybeans were less adapted. In 1993, there were only
about 5 million hectares of soybeans in Argentina; today, there are
three times as many. Despite everything, the sunflower persists in
Argentina, fighting for its place under the Argentinian sun.

_Qnte&esting ][act: D would like to vetun to the ﬁ%st and second
pe’ubﬁ[s of Stmﬂowa c{evelopment n /4’zgentina, to tAe éeginm'ng
0][ the last centuty. One name we must ce’ztain[y not omit is that
0/[ ag’zicu/tu’za/ engtneet 5n’zique Klein. He was bown at the end
0][ t/ze 19t/z century n Co/ogne, ge’zmany. A/tﬁouglz /us paents
wete not involved in ag’zicu[tu&e, he became interested in stuc/ying
it while spemling time in the count&ysic[e and /Le/ping on the /[a&m
0][ close velatives. Iistening to lectutes ég ,9910][. Theodor ,Qemy at
t/w ?/nive&sity 0][ /gorm, as we// as lus tllen—assistant ﬂ[ée’zt Betge’z
— two prominent ﬁgu’zes in the /zisto’zy 0][ ag’zicu[tu’za[ science — he
decided to stuc[y ag’zicu/the. On/y ﬁve students weze admitted, ne-
/uc/ing Klein. /4ﬁe’z lectutes éy the famous Ge’zman entomo/ogist
p’zof. Wigoc/zinski, W/lo a/so Wo&kec/ extensive/y n ﬂ&gentina, t/w
idea 0][ this vast country — which he later spent most oj[ his [t/[e in and
since&e[y believed would become the world's granavy — ﬁ’zst came to
lzim. /45 soon as /ze /ea’mec{ t/zat ﬁe’zge’z wou/d tmve/ to u%uguay,
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he didn’t hesitate to app/y as an assistant and tiavel with him. In
1912, X /ein gmc/uatec[ as an ag&icu/tum/ engineer ﬁom t/ze Univer-
sity 0][ Bonn. T oget/ze’z Witlz /ge’zge’z, /ze wo’zéec[ ][0’1 seve’za/ yeats n
u&uguay on w/wat, initia[[y on ac[apting gu’zopean vaiteties. /4/4@’1
SIX yeats 0/[ /wl’zc{ wo’zL, t/Ley se[ectec{ t/Le ﬁ’zst U&uguayan vaueties,
better adapted to local cultivation conditions. When his contract
with the ?//’zuguayan government expi’zec/ in 1919, he moved to _Ax-
gentina. Jv/e managec[ to ﬁml a ﬁnancie& am/ sett/e on a fa’zm,
[iving n vewy modest conditions but comp/ete[y dedicated to bree-
(Jing, p’zima’zi/y 0][ w/Leat. He was c/eep[y committ@d to /us wo’zk anc[
ideas. Mot on/y was his b’zeec{ing wotk based on scientgqca/[y proven
genetic p&incip[es, but he ﬁ’zm/y believed that A’zgentina would beco-
me the granary of the world. _Mis wotk on seed p’zoc[uction is also 0][
great importance. Spenc[ing clays n /L[s /aéomto’zy, /16 sc[entﬁca[/y
p”zovec{ that seed qua[ity could be the most important ][acto’z n pro-
(Juction. He c/wmged t/Le /zaéits 0][ p’zoc{uce’zs, W/w p’zevious[y so[zj
t/te éest W/leat am{ sowec{ t/ze wotst, tevetrsing t/w practice to W/Lat it
should be. The Klein Favorito vauiety was cultivated on 1.5 million
/Lecta’zes n 1921. ﬂcco’zc/ing to oﬂcia[ data ﬁom t/Le 1950s, X /ein
vatieties accounted j[o’z about 70% of total wheat p’zoc/uct[on in A
gentina. X [ein s company was open to everyone, so it was visitec[
éy t/w famous [[/aw'lov, as we[/ as /}/]o’zmcm /30’1[aug, /ate& t/ae 7//05@[
Peace Puize winner in 1970. J([ein was awa’zc[eﬁ{ mu/tip[e tumes, was
an /lono’za’zy doctor of science at the Unive’zsity of ﬁonn, and was

decorated with the Order of Menit of ge’zmany, a/t/loug/L he spent
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/zis entize Wo’zking /g[e n SoutA Ametica. B will stop /me, éecause
this is not a hook about wheat but about sunﬂowev. gnginee”z Klein
is also wemembered as a sunﬂowe’z bueeder. Me stasted é&eec{ing n
1933, ’zea[izing t/w sunﬂowe’zs’ impottance anc[ potentia[. In1 938,

he bied the ﬁ’zst A’zgentinian sunﬂowe’z vaztety called “Seleccion
X /ein, " obtained Ay b’zeec[ing ﬁom the local popu[ation. It was

signﬁcantlg moze uny[otm, /owe’z, and ealier than the o’zigina/ po-
pu/ation, with an 0[/ content 0][ a&oum/ 39%.

:ZDu’zing yeas 0][ work in 7//’zuguay, Klein ﬁequent/y visited
Nueva ﬂe/vecia and the sma// ge&man, /4ust&ian, anc/ Sliss co/ony
t/ze’ze. ﬂt was tlte’ze /Le met /4ma[5a Wa’z[a /Qeicll Scholc[e’z/e, W/lom /w
ma’z&iec[ in 1920. /] /Ley /tac{ ten c/ti/c[’zen, ﬁ)u& 0][ WlLOI’Vl stuc[iec[ ag’zicu[—
tute in [Suenos Alres. /[/i’ztua/[y all 0/[ the childven continued to wotk on
c[eve/oping t/Le company. Cf)n’zique anc[ Ama/[a /zac[ a’zounc[ 60 gruan-
dehildhen. _Me was a p’zoﬁ)undly ’ze[igious man, devoted to his fami[y,
WO’ZA anc{ the community in W/ub/t t/ley /[vec[, anc/ he misec[ /LLS nume-
Tous oﬁép’zing n t/w same way. v/ he ][ami/y company, C&iac[e’zo J(/ein,
sti[[ extsts toc[ay anc[ ce[eé’zated its IOOtA anmwersay in 2019, a [egacy to
a great A&eede’z, visionay, /[atlte’z, and /mmanita’zian, 5n’zique ./(/ein.

Uruguay is a country somewhat squeezed between the
two largest states in South America. Even those in Serbia who ha-
ven't read much about this country were sparked to learn more
by the film "Montevideo, Taste of a Dream’, based on the book by
Vladimir Stankovi¢ and directed by our celebrated actor and then
director, Dragan Bjelogrli¢. Who could have guessed that in 1930,
the idea of the then-president of FIFA would grow into what the
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World Cup is today? There were no qualifying rounds at that time;
teams were literally invited to compete. The FIFA president had
to smuggle the trophy, and a player with one arm participated in
the tournament. That year, Montevideo celebrated its 100th an-
niversary, and the stadium was named “Centenario” in its honor.
After victories over Brazil and Bolivia, the Yugoslav team (repre-
senting a country that no longer exists) reached the semi-finals.
Incredible events unfolded in the semi-finals (there was no VAR
technology at the time). Yugoslavia lost convincingly, and a po-
liceman returned the ball to the field from the stands. The referee
“turned a blind eye,the game continued, and Uruguay scored a
goal. The Yugoslav national team consisted of players from Ser-
bia and one from Macedonia. Croatian footballers boycotted the
Yugoslav national team and did not participate in the first World
Cup. The second semi-final was played between Argentina and
the USA. The final was even more unusual. The main referee, Jo-
hannes Langenus from Belgium, requested guarantees that he
would reach the ship that would safely return him to Europe im-
mediately after the final. Uruguay defeated Argentina 4-2. The
first half was played with a Uruguayan ball, and the second with
an Argentinian ball. The scorer of the goal against Argentina in
the final was also Uruguayan, Héctor Castro. Nothing unusual,
you might say, but you see it was he who only had one arm. His
nickname in Uruguay was “El Divino Manco”which means some-
thing like “One-armed God! Yugoslavia, meanwhile, made it to
the semifinals only one more time, and that was in Chile in 1962.
That was the time when football was passion and love. Serbia,
which ended up in some ways the inheritor of Yugoslavia and
which hosts the largest number of Yugo-nostalgics, is renowned
in the world for its basketball players, volleyball players, and wa-
ter polo players, and is most successful, oddly, in marksmanship.
And you could write a book about Serbian football even today,
though itis hard to say if it would be a tragedy or a comedy.
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Despite being a small country compared to Argentina or
Brazil, Uruguay is a leader in South America according to many in-
dicators. Most likely a leader in democracy, with a low corruption
rate. It is oriented towards peace, with a low risk of terrorism, ex-
cellent economic indicators, and it is one of the most socially pro-
gressive countries in South America. It is also a founding member
of the UN. The sunflower has practically disappeared from the
fields of Uruguay. Sunflower oil consumption is increasing yearly,
and so is the import. It wasn't always like that. As in Argentina,
soybeans have pushed sunflower off the fields of Uruguay.

_/Onte’zesting ][act: Since 2006, evewy year in %I,mi[ in the ady

0][ San }avie’z n U&uguay, tlte Sunﬂowe& 7@5&1}0{/ ( “Lu Fiesta c{e[
gimsol ”) (s /Le[(j. :bescenc[ants 0/[ a co[ony 0][ Russian sett/e’zs ﬁom t/ae
éeginning 0/[ the 20th century pay tuibute to the sunﬂowe’z that t/Ley bro-
ug/tt with them on theix [ong transoceanic joutney ﬁom theiz homeland to
theit new home in ?//’zuguay. %ey wete also the ﬁ’zst to éegin cu/tivating
sunﬂowe’z n U&uguay and were [a&gely ’zespons[é/e ﬁ)& s sp’zeac[ and use

as an oilseed.

I 1913, azound 300 fami/ies ﬁom the Kostov egion of Rlussia

m’zi\/eﬁl n M%uguay, seeking a p[ace to /ive anc[ ﬁee[g practice thei re-
[igion, Vew ﬂs’zae[, i W/Lic/L /aac[ c[eve[opec[ n t/ze Russian 5mpi’ze.

Their spi’zitua/ leader was q/asi[iy Iyuékov. Me had initia//y intended

to [)&ing his fo[/owe’zs to the 7//5/4, but aﬁe’z visiting in 1911, this p[an
didn 't materialize. A year /ate’z, he met the ?//’zuguayan consu/, and the

idea of immigrating to u&uguay /ike/y c[eve/opec/ then. /gep’zesentatives
0][ t/ze ?//wguayan government also visitet/ Rlussia t/[dt same yeat, see-
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king potentia/ immigrants. n 1913, two 5/1[/95 A’zoug/lt 300 ﬁlmi/ies 0/[
t/wse [)@/[6\/675 to ?//mguay. ﬁﬁe’z avuving, t/wy stayec[ in Montevideo
][O’z sevem[ momf/zs Aefo’ze éeing assignec[ t/Le 0/6[ é)spa/te’z mnc/z. ¥/ /w’ze,
tltey /[ounc[ecl the San }av[e’z co[ony. Some believets wetuzned in 1920 to
t/Le USS /Q, estaé/is/ling a co[ony ca[[ec{ New ﬂs’zae[, ’ [ate’z ’zenamed
Red Octobe: Ju&ing collectivization. Some fami[ies vetuned to Uhu-
quay, W/li/e ot/le’zs ’ze/ocatec[ to clyf[etent pats of t/Le 7//55 ’Q 7 /le ﬁ’zst
Russian co/on[sz‘s to ?//’zuguay n 1913 é’zougltt sunﬂowe’z seec[s with t/cem,
tucked in theit pocAets. The sunﬂowe’z became a tuadition within the
co[ony, a connection to t/zei’z ltome/amf. Tl /Ley not on/y grew sury[lowe&
but also ’zequested ﬁnancia[ assistance ﬁom the U&uguayan government
to expand p’zoc[uction. Ohe po[itician 0][ the time wemaiked: “These
Russians have gone comp/ete[y mac[, asking us fo’z money to cultivate
ctops and p/anting ﬂowe’zs in the ﬁe/c[s. " These Russian immigrants
not on[y introduced the sunﬂowe% to ?//mguay but also built the ﬁ%st ol
f;zcto’zy n t/Lei’z town. Vasi/iy Iyuékov, /ate’z Anown n 7//’1uguay as
/3asi[io Iuvkov, soug/tt a p/ace W/le’ze /ze and /u's fo/[owe’zs cou[c{ [ive an

practice theiz customs and ’ze[igion ﬁee[y. q/asi[ig had also spent tume
n puson n Russia. He and his compatuots ﬁ)unc/ a home in the sun
n ?//wguay. ﬂoweve&, /y[e wasn t a[ways easy. :bu&ing t/ae mi/ita’zg
c[ictato’zs/tip, WAL'CA /cwtec[ ﬁom 1973 to 198%, t/ze Junta suspectec[ t/zem oj[
commurst sympathies. ,}/Many tesidlents 0][ the co/ony stoppezj speaking
/?ussian, t/le cu/tu’zal center  Waxim ng@ " was c/osec{, am{ t’zac{iti—
ona[ costumes weze Jest’zoyed. ﬂn 1984, /l//ac[imi’z /gos/ik, a Jocto’z 0][
Russian ougin, was ki//ed. He was totthec/ n puson Ay t/le 7//’1ugu—
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ayan mi/itatg Junta and accused 0][ smugg/ing weapons, Aecoming the

/ast victim 0/[ the c[[ctato’zsltip éeﬁﬂze its fa[[ /4 c[ocumenta’zy ﬁ[m, “IRo-
5[[ , ’ ana/yzec{ t/ze consequences (y[ t/nis event on San Javie’z, anc[ tAe
stoty 0/[ ,V[adimi’z s Wic[ow, Maria Kiistina :Zavalkin, (s pa’zticu/a’z/y
potgnant. Wit/L t/Le /[a[[ 0/[ t/Le Jictato’zs/zip, t/Le cu/tu’za/ center  Maxim
ng@ ’ ’zeopenec[. The Kalinka dance group ﬁom San Javie’z has
won numeous awa’zc[s at c[ance competitions t/woug/mut 'M’zuguay.
The “La Fiesta del gi’zasol i ( Sunﬂowe& 7@5&\/61[} /eatu’zes musical
pe’g[o’zmances, tmc[itiona/ c’zaﬁs, anc[ c{is/ces ﬁom Russian cuisine, suclz
as s/tash[ik va’zeny@, anc[ pletogL. Il /w Danzas ./(a/inka group is
a major attwaction, With t/ze youngest c{escenc/ants 0/[ t/ze co/ony pet-
ﬁ)’zmiﬂg tuaditional Russian dances. I suspect the Russian emugrants
also étoug/u‘ seeds ﬁom the Russian Mammoth sunﬂowe’z vauety, as
c[ic[ t/mse WAO sehf[ec[ n Canac[a 0% t/Le ?//5/4 /_gesic[es tlu's, t/wy wete

ve?zy W@[[-LHOW!’l éeekeepe”zs.

Having read scientific papers on sunflower research in Uru-
guay, | was particularly interested in the widespread occurrence
of gray stem disease (Phomopsis helianthi). | wanted to see the
sunflower fields of Uruguay. My wish came true in the first de-
cade of this century. After extensive travel around Uruguay, we
encountered several smaller sunflower fields, but we didn't ob-
serve any gray stem disease. With the decline of sunflower cul-
tivation in Uruguay and the expansion of soybean production,
the incidence of this disease has likely decreased significantly. |
sincerely hope that the sunflower will make a strong comeback
in Uruguay, given the country’s daily increase in sunflower oil
consumption.
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Then I was not far from San Javier, but at the time, | didn't
know the significance of this place in the development of sun-
flower in Uruguay. Had | known, | would certainly have visited it
and walked down Basilio Luvkov Street to pay homage to those
who spread the sunflower as an oilseed wherever they went. Per-
haps | would have met descendants, especially Miron Gajvoron-
sky, who first produced sunflower oil in Uruguay in the 1920s.
That would have pleased me more than finding a gray leaf spot
in a field.

Brazil remains my unfulfilled sunflower desire. And it likely
will. With 35 million hectares of soybeans, and in the best years
only 150 thousand hectares of sunflower — now around 50 thou-
sand — it has remained marginal in sunflower production, despite
being the largest country in South America and the fifth in the
world. The region in Brazil, Mato Grosso, which once had the larg-
est sunflower areas, cultivates around 10 million hectares of soy-
beans. Doesn't seem like a fair fight, does it? And how can one
not envy soybeans, with them not even being a hybrid species?
There are many reasons for this position of the sunflower, from
climatic conditions and, especially, excess precipitation, to un-
adapted hybrids, registration of plant protection products, strong
bird attacks, lack of boron, lower yields than soybeans, less prof-
itability, etc. To overcome all this, the sunflower in Brazil needs a
proper development strategy, long-term research funding, and
crop promotion.

ﬂnte’zesting ][act: o prevent this stoy about sunﬂowe’z in Brazil
ﬁom éeing S0 A’zie]{ B Wou/c{ go Aack toa pe’ziod 0/[ fou’z centuites ago,
and to a collection of p/ant illustrations called *Libui pictumti, i oga-
n[zec/ between 1660 anc[ 1664 by one 0/[ t/w greatest ge’zman exp[o’ze’zs

0][ t/Lat time, C/m'stian Wenze[. Tl Ae set inc/uc[es 198 p[ant species, of
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which 165 aze domesticated in Brazil and 35 ave exotic. One 0][ the
llustrations c[epicts the sunﬂowe’z. Most pu[;/ications state that the sun-
ﬂowe’z was introduced to Brazil at the end 0][ the 19th o éeginm'ng 0][ the
20t/1 century éy gu&opeam. ﬂoweve’z, these p/cmt c[’zawings ﬁom t/ze
beginning 0/[ the 17th century suggest that the sunﬂowe’z was known in
Buazil much eatlier. Research indicates that the 7. upi peop[e in Szl
knew about t/w sunﬂowe’z as ea’z[y as t/le Aeginning of t/w 17t/1 centuy
ot eatlien. I “@&éﬁi % teturati, 0 t/ze p/ant (s ca//ec[ Cama’zd—guag:u,
and the name most /[ke/y ougnates ﬁom the Tt upi peop/e. s possié[e
that the sunﬂowe’z was é&ought to Brazil éy po’ztuguese 01 %uteﬁ
exp[o’ze’zs much eatlier than p’zevious[y t/wug/vtt. Even t/wug/z “Libyi
Pictunati” is almost fou’z centutites 0/5[, it was sidelined and unexp[o’zec[.
_anic/enta//y, t/ds co//ection s /1i5t0’zy (s /Lig/t/y interesting, and it was
kept n /3@1/[/1 a// t/w way to t/Le Secom[ Wo’z[cl Wa. Wolyoc[y knew
W/ce’ze i was, p’kecise/y, umfi/ 1977 w/zen it was c/[scove&ec[ n J@akéw,
po[anc{, w/ze’ze i remains toc[ay. /4[/ t/w pretuzes ﬁom t/u's co[/ection
have since been c{igitizec/.
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North America

North America is the third-largest continent by area, and
the fourth-largest by population. Amerigo Vespucci, an Italian
sailor, explored South America at the end of the 14th and begin-
ning of the 15th century, firmly believing it was not India, but a
new territory. In 1507, cartographer Martin Waldseemller creat-
ed a map of the world and wrote "America” within Brazil, after the
Latin name of Amerigo Vespucci: Americus Vespucius. In 1538,
the Flemish cartographer Gerhard Mercator named the entire
landmass of the Northern Hemisphere America on his map. To-
day, 23 sovereign states are part of North America, the largest in
terms of area and population being the USA, Mexico, and Cana-
da. However, there are still a large number of dependent territo-
ries in North America today, of which Puerto Rico is the largest.
This dependent territory has its own self-government, but its
residents are American citizens. These dependent territories in
North America today are divided between the USA, France, Great
Britain, the Netherlands, and Denmark. Greenland is part of the
North American continent but is under the sovereignty of the
Danish kingdom.

A large number of articles, scientific papers, and books
from various fields have been written about the sunflower in
North America, as the sunflower originates from North America.
It'simpossible to cover everything, so I will start with one interest-
ing fact that most news agencies have reported.
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.Qnte’zesting fact: On /4ugust 10, 2023, Iee Wi[son, a fa’zme’z
neax p’zatt, X ansas, ?//5/4, ce[e[ﬁatec[ /us 50t/1 Wet/c/[ng annwersay

WitA /Lw wg[e, Rene. K nowing Rene /0ve5 sunﬂowe’zs, /ze su&p%[sec[ /Le’z

by p[anting app’zoximate[y 30 /Lecta’zes ( 74 acies ) 0/[ tltem. yowma/ists
caleulated this to be around 1.2 million sunﬂowe’z p/ants. Me and his
son Lept it a secret until their annwersay. Lee and Rene have been
togetlte’z stnee /lig/t school. Kene ce’ztain/y didn't expect to celebrate her
go/c[en annwersary amongst 1.2 million sunflowess. W]any veaders and

peop/e ﬁom t/w su’z’zoum{mg azea a[so ﬂockec{ to t/1L9 sunﬂowe’z ﬁe/c/

to take pictuzes, as sunﬂowe’zs é/oom ][o’z a ’ze[ative[y s/w&zt time. /u's
5 a Wonc/e’y[u/ iclea ﬁ)’z ce[eé’zating an anmwersaty, t/zoug/L you c{(m t
necessa’zi/y need 30 hectazes 0/[ sunﬂowe’z to do it.

The genus Helianthus includes 53 species of sunflower,
14 annual and 39 perennial. They are native to or accustomed to
growing primarily in the USA, as well as Canada and Mexico. The
high variability within wild sunflower relatives makes them valu-
able for various breeding programs. By collecting and maintain-
ing sunflower populations, breeders have easier access to seeds,
depending on their research goals. The largest seed bank of wild
sunflower relatives is located in Ames, lowa, in the United States
of America. More recently, collection expeditions have become
more demanding due to increasingly restrictive regulations, of-
ten requiring special permits to collect certain species and popu-
lations. Collections like the one in Ames not only preserve seeds
but also contain extensive data about each population, including
botanical identification, GPS location, population size, habitat,
soil type, and the presence of diseases and pests. If a collected
population is lost, it can potentially be restored using the GPS
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coordinates. It's not uncommon for collectors to return to the
same location after 10 or 20 years and find that a population has
been irrevocably lost due to road construction, settlements, and
other developments, further highlighting the importance of the
practice of collecting wild strains. In the early and mid-20th cen-
tury, expeditions were undertaken in Russia and the USA to find
sources of resistance to sunflower moth, broomrape, and sun-
flower rust. However, systematic species collections began with
C.B. Heiser in the USA, with a more taxonomic focus rather than
the creation of a genetic bank. Much like any serious collection,
the NCRPIS (North Central Regional Plant Introduction Station) in
lowa keeps some of its collection in alternate sites like Fort Collins
in Colorado, and even in the world seed bank in Norway.

.Qnte&esting ][act: I }une 1996, /Qussian, ?//kmin[an, and

Ametican oﬁqcia[s p[amfec[ sunﬂowe’z n ﬁes/l/y tilled soil on the jé)’zme’z
I}/May :bay mi[ita’zy éase. Il /15 éase once Ztousec{, c[eep uncle’zg’zounc[
n éunke’zs, SS9 inte’zcontmenta[ ba[[istic mLssi/es Wii/z nuc/ea’z wai-
heads. given their wange of 9,000 km (5, 600 mi[es) it s not hard
to assume wheze theit targets lie. The SS'19 was c{esignec[ to caruy
SIX Wa&/wac[s, cach with a yie[c[ 0][ 500 kilotons. The bomb a/?zopped
on _/Ji’zos/cima /ww[ a c[evastating powet 0/1 15 to 20 ki/otom, anc[ we
a[/ know t/ze consequences 0][ tllat attack. v/ Zze SS19 was intem[ec[
to attack /a’zge cities, but it /ackec{ precision. ﬁy p[anting sunﬂowe’z,
t/zese government ’zep’zesentatives, s[eeves ’zo//ed up ana/ too[s n /land,
syméo[izec/ a “new éeginning, " a world built on mutual tespect and
tuust. ?//kmine, ’ze[inquis/ting its nuc[ea& a’zsena/ - estimatec[ to [Je t/w
third /a’zgest in the world at the time — veceived secuuly quarantees ﬁom
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t/Le Russian j-ec[e’zation, t/Le 7//5/4, and gteat ﬁtitain, as out/inecl
in the /_guc/apest Wemorandum. Tl his was a c/ip/omat[c document in
which the signatory countites p[ec[gec[ a peace][u[ nuclear disarmament

plocess ][o& t/Le fo’zme’z Soviet ’zepué/ics o][ uk’zaine, /_ge/a’zus, and Ka-
zak/zstan.

_Qt wasn ¢ just sunﬂowe’z seecls t/lat weze p[antec[ on t/Lat Wlag
iZ)ay in 1996. On }uly 1, 1996, uémine announcecl that tAe&e wete
no longe& any nuc[ea’z Wa&Aeac[s on its tevutory. ﬂ c[on t Anow /ww
much time will pass Aefo’ze tepresentatives 0/[ these countuies p/ant
sunﬂowel toget/ze’z again. ﬂ Wou/c/ love to witness that, anc{ to see
sunﬂowe& p[ants like those ’zep[antec[ in all the countuies that cu’z’zent/y
possess nucleas Weapons. 9 don't believe that will /zappen anytume
soon, anc[ y[ it c[oes /Lappen n the ][oteseea[)/e ﬁtu&e, ﬂ WOLL/C[ per-
sona/[y come to prepare the land and sunﬂowe’z seec[[mgs, ’zega’zc[/ess
0][ my age, so t/Lat tltese p[am‘s wou/d grow quicHy, Wif/l [a’zge /zeac[s
symbolizing peace, prospeuty, and new /g[e B Wou/c/ name t/ze /Lyb’zic/
“Love and Peace”. T oc[ay, thete aze thousands 0][ sunﬂowa /lyb’zicls
and varieties with c@[e’zent names, but 9 think no one has created this
name fo& a sunﬂowe& /Lyé’z[c[ 50 j[a’z. Let it ée a t/z’zee—way Ayé&ic[, Wit/L
the US A p’zovic[ing one component, Russia cmothe’z, anc{ ?//A’zame
t/ze t/li’ld - t/ae US A as t/Le countuy o][ ougin 0][ t/w surﬂowe’z, Russia
as t/Le county whe’ze suryqowe’z (s most cu[tivatecl, anc{ 7//A’zaine as t/Le
/a’zgest expotter 0][ sunﬂowe’z oil.
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FAO estimates that 3% of the surface soil layer (0-30 cm)
and 6% of the subsurface soil (30-100 cm) are saline, mainly in
drier regions. One way to utilize such land is to cultivate spe-
cies more tolerant to increased salt concentration, or to work on
breeding tolerant genotypes. One sunflower species deserves
special attention: Helianthus paradoxus (common name in the
USA is “Pecos Sunflower”), a species found only in Texas and New
Mexico. Since it was first identified in Pecos County, Texas, it was
named after it. Since 1999, the species has been added to the
list of endangered species in the USA, mainly due to urbaniza-
tion and the draining of wetlands, habitats in which it lives. It can
grow up to 2 m tall, with many side branches and flowers, bloom-
ing from September to October. It is an annual species, mean-
ing it spreads exclusively by seed, but its range is very narrow
compared to some other sunflower species. In 2008, according
to the FWS (US Fish and Wildlife Service), only 528 hectares were
designated as critical habitat for this species. Research has prov-
en that H. paradoxus is an excellent source of salinity tolerance
in laboratory and field conditions. By understanding the mecha-
nisms of salinity tolerance, the success of transferring this resis-
tance to cultivated sunflower is also increased. Considering that
the sunflower is already adapted to drier conditions, this type of
sunflower would expand its cultivation area.

One story about this Pecos sunflower caught my attention.
It was published by Sawyer Hitchcock in 2018, in High Country
News, and was titled “What's special about a good-for-nothing
sunflower”In it, he describes a visit to a bar in New Mexico where
two somewhat different men sit alone and have a conversation,
mixing beer and whiskey. On one side is the author of this text, a
young field assistant who works for a small non-profit nature con-
servation organization, and opposite him is a rancher and con-
sultant for offshore oil exploration. The rancher asked only one
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question to his conversation partner: “Now tell me what exactly
does it mean for a sunflower to be endangered? | like ‘em fine, but
we've got plenty of sunflowers. What's so special about this one?
| mean, what'’s it good for?” Sawyer had an entire past week flash
through his mind, where he and his colleague located a species of
sunflower known as the Pecos sunflower, where one of the sev-
en populations that exist on this planet is located. The Pecos sun-
flower was for them both a puzzle, a species that searches for wet-
lands in an otherwise dry region. If there are no more swamps in
that place, the Pecos sunflower simply disappears. These swamps,
known as‘cienegas’, are a type of habitat in which Helianthus para-
doxus lives, and they used to be very widespread in the southwest
of the country. In the last hundred years, most of them have been
drained or degraded by pumping water for irrigation or for urban
use, due to grazing and erosion, and the introduction of new inva-
sive plant species. This has led to the fact that otherwise dry land
has become even drier. Sawyer was contemplating the future of all
living things, given climate change and other impacts of human
activity. Will Pecos sunflower, like many endangered species, sur-
vive only in collections? Sawyer ends his story with the question
with which he also began it: Good-for-nothing!

There are sunflower varieties that are also very dangerous
and harmful weeds. One of them is Helianthus ciliaris, commonly
known as “Texas blueweed,” and listed as a quarantine weed in
several US states. It's a perennial species that spreads rapidly via
rhizomes, found from Texas to Kansas and California, as well as
in Mexico. It doesn't grow very tall, reaching a maximum of 70
cm, but has a very tough root system that spreads horizontally,
sending up new plants at a distance from the parent. As with
johnsongrass, tilling by plowing actually aids its spread. The flow-
er itself resembles a Tithonia. Interestingly, this species is also
known in Australia and New South Wales. The oldest herbarium
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specimen in Australia was collected in 1935. There's no data on
how it arrived in Australia. Considering that mechanical control
can worsen the problem by fragmenting the rhizomes, preventa-
tive measures are most important, ultimately relying on chemical
control with herbicides. As we can see, the beauty of sunflowers
can be deceptive. Someone fascinated by this type of sunflower
and introducing it to their garden might not suspect it could be-
come a very dangerous weed.

Even as an annual species, wild Helianthus annuus has be-
come problematic in several parts of Europe. It's often recognized
by its height, branching, and large number of small heads with
brightly colored anthocyanin-rich tubular flowers. It possesses
exceptional reproductive ability and a strong pericarp. It's slowly
but surely spreading across the European continent. One example
is Serbia, particularly the region of Vojvodina, where populations
were sporadic half a century ago but are now found throughout
the territory. The areas around Pancevo and Belgrade have the
largest populations of wild sunflowers I've seen in Europe. Wild
sunflowers readily cross pollinates with cultivated sunflower. In the
1990s, with the introduction of ALS-resistant sunflower hybrids and
their widespread adoption, controlling wild sunflower became an
issue, as the resistance gene easily transfers to wild populations
through interbreeding. After many years of coexistence between
wild Helianthus annuus and cultivated sunflower, | believe that in
Vojvodina today we can only speak of hybrid populations exhibit-
ing many characteristics of wild Helianthus annuus.

Helianthus tuberosus (Jerusalem artichoke or sunchoke) is
a plant with a story important to both breeding and food tech-
nology. | became acquainted with this story from both sides, fol-
lowing the work of colleagues from the Faculty of Technology
in Novi Sad on fermentation and ethanol production from Jeru-
salem artichoke almost three decades ago. Jerusalem artichoke
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is versatile in that regard. For many years, overshadowed by po-
tatoes, today this plant is experiencing a renaissance, especially
in organic agriculture. If cultivated on 1 ha, and with each plant
yielding 1.5 kg of tubers, you can achieve a yield of up to 80 t/ha.
Its beneficial effect on human health is primarily due to its inulin
content. It has a probiotic effect and plays a role in the nutrition
of diabetics. This plant is so versatile that it offers something for
everyone. It's exceptionally ornamental, perennial, blooms in late
summer and autumn, grows rapidly, and is tall and robust. You
can dry the tubers, grind them into flour, or make chips. Even
the American Indians used Jerusalem artichoke when hunting.
Later, it was found that it reduces appetite, helping the Indians
to focus on hunting instead of feeling hungry. It has only half the
caloric value of potatoes, a minimal amount of fat, and 250 g of
fresh Jerusalem artichoke per day covers your cellulose needs.
However, be careful at the beginning; inulin can cause bloating,
so introducing this food into your diet must be gradual.

You can eat it fresh; it resembles a cabbage root, but if
you peel it quickly, it changes color, so, like with potatoes, spray
it with lemon juice to prevent that. It's recommended that the
tubers be only washed well and not peeled, thus preserving
their nutrients. Fresh tubers can be stored in the refrigerator for
up to one month. There are many recipes with sunchokes, and
as this book is also a small recipe book, here’s a very simple one
for sunchoke liqueur recommended by Die Topinambur Manu-
faktur, from Germany.

Recipe: Sunchoke Liqueur:
You need 250g of sunchokes,
400qg of sugar,

and 700ml of vodka.
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Peel the fresh sunchokes and chop them finely. Place the
finely chopped sunchokes in a washed and dry 2| jar, then add
the sugar and vodka, close, and leave to stand in a dark, dry room
for 2-3 months. After that, filter, pour into bottles, close tightly,
and leave to stand for another 2 months. Longer standing in
bottles makes this drink even better. Enjoy!

Since we've had the aperitif, it's time to consider sunchokes
asamaindish.This is where all your creativity comes into play. There
are so many dishes with sunchokes — from soup to carpaccio, and
more — that | warmly recommend the reader try everything. Don't
forget to introduce sunchokes into your menu slowly.

I will only dwell on one more recipe here: sunchoke des-
sert. It's so simple yet so good, cheap, and quick. You can com-
bine it with the fruit of your choice. In any case, if you've invited
guests only for an afternoon gathering, and not for lunch, the
liqueur and this dessert will be sufficient.

Recipe: Sunchoke and Apple Dessert:
You need 150g of sunchokes,
2 apples, half a lemon,
2dl apple juice,
150ml sweet cream,
Y5 tablespoon of honey,
and cinnamon.

First, grate the apples and sunchokes, mix them, and then
add a little lemon juice and apple juice. Whip the sweet cream
and honey, pour the whipped mixture into a bowl, add the sun-
choke and apple mixture on top, and sprinkle with cinnamon.
Enjoy!
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There are two plant species known as Mexican Sunflow-
er. Although they are called sunflowers, they are not members
of the genus Helianthus, but instead the genus Tithonia, though
both are members of the wider family Asteraceae. Two species are
known under the common name of “Mexican sunflower:” Tithonia
diversifolia and Tithonia rotundifolia, though the genus Tithonia
has quite a few more species than that. They originate in Mexico,
where their main habitat lies, but they can be found in all of Central
America and certain areas of the United States. Today, as a dec-
orative species, they grow practically everywhere. | find Tithonia
rotundifolia, with its beautiful red flowers, particularly interesting. It
is annual, unlike T. diversifolia. Because of its color, the way it draws
butterflies, tolerance to drought, and long blooming, it is loved by
fans of flowers, even though it is not a true sunflower. It has some
small use in medicine, while the less attractive T. diversifolia has a
much wider field of use in traditional medicine, for the treatment
of diabetes, menstrual pain, malaria, hematoma, and so on.

Showing how real life won't sit still and be predictable, de-
spite the universal consensus that sunflower was first cultivated as
a crop on the territory of what is today the United States, Mexico
might have primacy after all. Based on archaeological findings, a
group of scientists presented data that the sunflower was cultivat-
ed there as early as 2600 BC, i.e, more than 4000 years ago. This
research refutes the claim that the sunflower was first domesticat-
ed in the eastern part of North America and then introduced to
Mexico, and claims that it was known and probably cultivated in
Mexico much earlier. The work published in the journal Science in
2001 by Kevin Pope and colleagues caught my attention because
it shed new light on this topic, which has always interested me very
much: Where does the sunflower come from? Archaeological ex-
cavations on the coast of the Tabasco Gulf in Mexico showed that
the first farmers settled there around 5100 BC, when they cleared
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forests, and the pollen grains of corn we know today as Zea mays
also date back to around 5000 BC. This pervasive research was pri-
marily focused on the pollen grains of corn, which showed signifi-
cant variability, most likely due to accelerated selection.

Some sunflower achenes were also found, almost as if a
gift to the researchers. The researchers in this paper didn't pay
much attention to this fact, probably because they were so fo-
cused on corn, only later realizing its significance and publishing
a very interesting paper in 2008 entitled: “Sunflower (Helianthus
annuus L) as a pre-Columbian domesticated in Mexico!” Mexi-
co is, incidentally, known as a center of domestication for many
plant species, such as gourds, pepper, beans, cotton, and sun-
flower. Sunflower was well known to the Aztecs. Therefore, the
theory that sunflower was brought to the territory of Mexico by
the expedition of Hernando de Soto in the 16th century may not
be accurate. The sunflower seeds found in Mexico confirm that
they were used for human consumption much earlier. A paper
published two years earlier, in 2006, by Brise Smith doesn't deny
the possibility of Mexico as a center for sunflower domestication.
Still, it considers the evidence from Mexico insufficient to claim
that the origin of domestication is in Mexico and not in the USA.
Did the domestication process occur completely independently
in two different places? It's best to read these papers yourself and
draw your own conclusions. Perhaps new archaeological exca-
vations will shed new light on the primary center of sunflower
domestication. In any case, | would love to visit Tabasco.

A joke from my archives: Three archaeological teams
were conducting research, each in their own country. At a depth
of 200 meters, the first team found a conductor and concluded:
“This archaeological specimen confirms that we had a telephone
about 200 years ago!” The second team, at their archaeological
site, found a conductor at a depth of 300 meters and concluded:
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“This archaeological specimen confirms that we had a telephone
about 300 years ago”” The third team dug and dug, reaching a
depth of 400 m, but found nothing and concluded: “Since we
found nothing, it can be concluded that we had a mobile phone
400 years ago!” All three teams are still digging, each at their ar-
chaeological site. We expect news soon.

_/Onte’zesting ][act: Slto%t story wudter I@gencj g[/c/w:[st, WAO /[ves,
Wo*zk?, anc[ wites in t/ze 7//5/4, pu[)/z'slwc[ a slto*zt stowy entit/ec[ “7%

Love is S)unﬂowe’z. " Unlike most others who ave amazed éy the sun-

][[owe’z Mossom, t/zis witer s ][ascinatec{ éy t/w surylzowe’z seecl as a sym-

bol of love. When you look at the seec[, it seems insignﬁcant/y small
compa’zec/ to the sunﬂowe’z p/ant. This is actua//y somet/u'ng sunflower
&esea&c/le’zs have [Jeen ’z&sea’zc/ting, anc/ the techm'ca/ name (s t/Le /La’west
[mlex. gi/c/w[st says t/zat W/Len you p[ant t/w seec[, it c/eve/ops nto a
beautg[u/ p[ant, Just [iAe W/zen you meet someone, anc{ it grows into a
éeautg{i/ love stoy. 57:0’1 t/uls p[ant to grow, you must a[so be a gat-

c[ene’z, caring ][ot i, and adapting to its needs. In my somewhat ﬁee
pa’zap/t’zase, gi[clmbt ends his shott stoty like s0: “ At one pount in time,

the two 0][ us wete two ﬂowe&s c[’zﬁ[ng alone in two separate ﬁe[c[s. Then
one c{ay, we founc[ ou’zse/ves p/amfecl ’zigkt next to eacll ot/w’z anc[ we
couldn’t be /wzppie’z because 0][ it. Jeis my /wpe and desize that we will
continue to grow c[ose’z toget/m Wit/z eac/L passing mont/l, year, anc{
decade. With a wing and a prayer this will become true fo’z the both 0][
us. I is with great seriousness and determination that I /lope fo& this
to [)6 tue ]4)& now and a// ages [)ecause my /ove sa suryqowe’z, t/le most

beautiful sunﬂowe’z 0/[ al”
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Interspecies crossing of sunflower is not an easy task at all.
Due to their phylogenetic distance, although they belong to the
same genus, a large number of species are very difficult to cross
with cultivated sunflower and obtain seeds.

Embryo culture is currently very relevant in plant, as well as
human and animal medicine. In human medicine, it is part of in
vitro fertilization, where developed embryos are allowed to grow
on an artificial substrate. After a few days, the embryo is returned
to the mother’s uterus, where it continues to develop normally.
Already after 3 days of formation, the embryo can be tested for
potential genetic irregularities.

In plants, embryo culture is one of the oldest techniques
applied in tissue culture. This technique has enabled significant
progress in agriculture for many plant species. Embryos that, for
various reasons, are incapable of developing and consequently
abort can be developed into normal plants through culture on
an artificial substrate, provided with all necessary nutrients. This
technique has been applied in crosses within species, between
species, and even between genera. Through crossing, we transfer
important alleles from one plant to another, and in breeding, this
primarily concerns traits like resistance to abiotic or biotic stress,
fruit quality, or plant morphology. The most common cause of
embryo abortion is an undeveloped endosperm, meaning the
embryo lacks sufficient nutrients for development. The goal is to
isolate such an embryo, place it on an appropriate nutrient sub-
strate (or substrates, depending on the stage of development),
allow it to develop above-ground parts and roots, and then trans-
plant it into a suitable substrate to enable normal development
and seed production. This technique not only allows successful
crosses between distant species but also facilitates obtaining hap-
loids, dihaploids, or plants with different levels of ploidy, which is
crucial for fruit size and quality in some plant species. Embryo
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rescue can also be used to study the stages of embryo develop-
ment. In vitro embryo culture in sunflower has been widely used
to reduce the vegetative period from 90 to 120 days to 60 to 70
days. This method is particularly suitable for backcrosses, where
it effectively allows for obtaining one additional generation per
year. Considering that time significantly impacts genetic gain, it
becomes clear how important it is to shorten the period for ob-
taining inbred lines, and therefore, hybrids.

In tissue culture, the substrate most commonly used is
the one developed by Murashige and Skoog in 1962, the same
year the author of this book was born. This nutrient substrate was
named MSO, reflecting its lack of sucrose. The same authors also
developed the MS20 substrate, which contains 20g/! of sucrose.
These two substrates are the most commonly used in tissue cul-
ture, and | believe that Murashige and Skoog are among the most
cited authors in plant biotechnology.

ﬂnte’zestmg /[act: Toshio /mwzas/lige wotked as a p’zo][esso’z at the
7//nive’zsity 0][ Ca[y[o’mia, /ine’zsic{e, US A He was a c[octo’za[ student
of /9’10][. Skoog, ’zesea&c/ling g’zowt/z howmones in tobaceo. While expet-
imenting with the addition of c!Q%’Zent nutrients to the so-called White's
mec[ium, n 1962, W/ums/lige anc[ S)Aoog pu[)[[shec[ a paper in t/ae Jout-
nal p/zgsio[ogia Plantawm entitled: “ A Revised Medium jg)’z /?apic/
G’zowt/z and /_gioassay with Tobacco Tissue Culture. ™ 9 think the S
medium is the most Wic{e/y used nutient medium in the /u'sto’zy 0/[ tissue
culture. Folke Karl .S%oog, o’zigina//y ﬁom S Wec[en, was known ][0’1 his
weseatch on the c[iscove’zy of cytokinin and was also an athlete who patic-
[patec[ in the Summer O[ympic games in1932. Me died in the US A
at t/ze age 0/[ 92 Aut was éu’ziec[ n Mppsa[a, Swec{en. He ’zeceivec[ t/w
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National Medal of Science, an honor awarded éy the President of the
?//3/4 to scientists ]4)& t/w[’z cont’z[éutions to science in various ﬁe[c[s, n-
c/uc/ing the social and éio/ogica[ sciences. _Mis most famous student was
Toshio /}/Mu’zas/uge. Sjkoog emig’zated to the US A in 1925. Ak the
Summer O[ympic games n 1932, in t/w 1500m 1ace, /w, ’zep’zesented /HS
countuy, Sweden. _HMe missed a p/ace in the ﬁna[ by on[y 0.8 seconds in
/u's group, anc[ /lac{ /w competec{ n one 0][ tlle ot/w’z two groups, /w Wou/c[
lzave taken seconc[ p[ace éy fime anc[ ente’zec[ t/w ﬁna[. /4nc/ anyt/ling
cou/a/ /aave /aappenec[ n t/ce ﬁna[. :Z)u’zing /us stuc[ies, lte Won numezous
ﬁ’zst p[aces in waces. Me was not on[y an athlete but also an exceptiona/
cross-countuy skie’z. :Z)wzing /us outstanc[ing scientgqc career, /w, pub[is/ted
mote than 170 scientylic papes. Ovet 60 students g’zac[uateo[ under his
supewision, and moe than 40 postc/ocs worked in his /abo’zato’zy. Mis

/a[yo’zato%y was an intexnational center for sc[entch work.

Speaking of mutations, let’s turn to a truly fascinating sto-
ry in the USA, the story of high-oleic and mid-oleic sunflower.
There are so many interesting stories about sunflower in the USA,
where it is currently cultivated on a relatively small area consider-
ing the country’s size. Now, back to oleic sunflower, it is another
place where the paths of the USSR and USA cross.

Karm Ivanovich Soldatov was born in 1925 in Sumy, on the
territory of present-day Ukraine. After returning from World War |l
in 1946, he devoted himself to study, successfully completing the
faculties of agriculture and a master's degree while simultaneously
working with corn at the Voronezh Research Station. He received his
doctorate in 1963 on a topic related to corn breeding. He moved to
work at the All-Russian Research Institute for Oil Crops the following
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year. He soon began research into using chemical mutagenesis to
modify the fatty acid composition of sunflower. Soldatov created
a unique variety called Pervenec, which had an oleic acid content
of over 75%, compared to linoleic-type sunflower where the oleic
acid contentis up to 30%. The Pervenec variety quickly appeared in
fields across Russia, and the oil obtained from this variety was mar-
keted as a substitute for much more expensive olive oil under the
name "Kuban Salad Oil," at a price of one ruble and three kopecks.
Soldatov led the mutagenesis program until his retirement in 1987.
As you will see, all of this is very much connected to America.

_/Onte’zesting /[act: The Ametican Sunﬂowe& Alssociation
( NS A ) awa*zc[ec[ Du. Ge’zha’zc[ “ge&i § ?/c’ck a go/c/ mec/a/ n 2014
][o’z his [g[e[ong wotk on sunﬂowe’z é’zeeding. /4]4@91 comp/eting his doc-
to’za/ stuc{ies at UC z}avis, /1@ soon Aegan /zis sunﬂowe’z career at a
USD A progam in jra’zgo, Nosth Dakota. He pa’zticipatec[ n
the creation of the ﬁ’zst Ametican sunﬂowe’z Ayé’zic/ “894, 0 ’zesu[ting
ﬁom the cLossing 0][ a matemnal line ﬁom the USDA program in

j-exas, under the gu[c/ance of Wu’zmy J(inman, and a pate&na[ line
R A 274 from the proguam in Fargo. M buid 894 was the leadin

prog g Y g
lzyé’zic{ jg)’z a/most ten years in t/le 7//.57/4, anc{ it was a[so cu/tivatec{ n
Ewope and Argentina. Sunflower acreage in the US A qrew year

p g g grew y

aﬁe’z yeat, and geti Flick saw that the biggest oppottunity was in the
p’zivate sector. jn 1977, /w co—foundec[ Sﬂg@O /?esea’zclz. Uruje& t/le
/eac{etship 0][ ﬂyick tlu's company c%eatec[ t/ze ﬁ’zst /u'g/c oleic /Lyé’zic[,
ant[ t/ze /1£g/L oleic Ayé’zic[s 0][ t/st company we'e vey popu/a’z, espec[a[/y
when the oil ino{ust’zy paitl a premum of up to 40% j[o’z this type of
sunﬂowe’z.
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As stated in the NS4 a’ztic/e, ?/L.Ck, thanks to his ac-
quatntance with co[/eagues ﬁom t/w fo’zme’z yugos/avia, was t/ze
ﬁ’zst in the US A to obtain seeds oftlte Pevvenec sunﬂowe’z vaii-
ety, tkough as t/w text oj[ US Patent #4,743,402 c/aims, t/1i5
vaety was available to p’zoc{uce’zs in the US f’zom 1980 onwads
(ﬂ confess, .ﬂ c[o not know W/lat t/ze co[[eagues ][’zom yugos[a—
via got in retutn—we can on[y guess). The patent claims that
t/Le Pewenee vazely is /wte&ogeneous, [)Ot/l n terms ofoleic acicl
and in tewms ofot/w’z characteristics. So the patent nnovation
was p’zesentec[ as the creation ofa sunﬂowe’z Ayé’zid with a stable
oleic acic{ content, Wit/L a /zig/z seed yield am{ an easily tecog-
nizable husk colot. Il he patent also states that the ac/vantage of
this innovation is the method ofc’zeating /Lig/l oleic inbred /[nes,
and tAat [)y creating /L[g/L oleic Ayéﬂzic/s, the sustainaéi[ity O/t/w
05/ (s extenc[ec{. ju’zthe’zmo’ze, t/w specgqcity 0][ tlu's mnovation
is that the /zyé’zid is based on cytop[asmic male ste’zi/ity. /4ﬂe’z
t/Lat, tlle’ze Is a vey “academic i part of tlle text, W/zic/t can ée
founc[ in every monog’zap/z on sunﬂowe’z. /?eac[ing this patent, J
a/wags wondeted: what is genuine/y new hewe? 7% answer was
a[ways the same: almost nothing. The /zig/z oleic mutation and
the Pewvenee vaiety are the wotk ofgolc[atov and his team in the
7//557?, t/ze soutce o][C’m.S) (s t/w wo’zk ofofec[e’ch n 7&ance,
ancl t/te zest (s woutine A’zeeding wo’zk, SUC/I as creating seé[—polli—
nating lines and t’zans[ating them into CMS fo’zm. The patent
was app’zoven/, making it olﬂcu/tfo’z other companies to c/eve/op
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/Lig/t oleic sunﬂowe’z. Mn/ike Solc!atov and Iec[e’ch, W/lO a[/owa[

the whole world to use and improve sunﬂowe’z [)&eec[[ng based on
tAe[’z discove’zies, t/zis patent is an examp/e oj[t/w oppostte. But
t/w story c[oesn ’t encl /ze&e. ﬂn 1995, memée’zs oft/w /4me’zican
Sunﬂowe’z /glssociation [ 7/]5/4) ag’zeed to present a new type
ofsunﬂowe’z, called mid-oleic sunﬂowe’z. This initiative was sup-
po’zten/ Ay both p’zoc[ucets and the inc/ust’zy. 7/[6ﬁ’£5t /Lyé’zic[s wete
testec[ as ea&/y as 1996, anc/ t/Le ﬁist p’zoc/ucts appea’zec/ on t/Le
ma’zket n 1998 unde’z t/Le Wugun® [J&ancj, c’zeatec[ éy 7//5/4
Wit/tin a few years, 90% 0][ t;ce acteage in t/Le us p[anted Wit/z

oilseec{ sunﬂowe’z was %ugun?)wit/z t/Le tematning 10% ée/onging
to linoleic o /Lig/L—oleic types. 7/1115, with inc/ust’zy support, pat-
ent numée’z 4,743,402 was eﬁ[ective/y ci&cumvented, enaé/ing all
é’zeec[ing companies (n the US to compete fa[&/y in the matket.
/4ﬁe’z tAe patent expi’zed, Aig/t—o/eic sunﬂowe’z quic/<[y 7etu’mec[
to the ﬁe[ds in the US. S’JQCO Research was sold in 1982
to Iué’zizo/ Co’zpomtion. I 1992, ge’zi jz_icé, a/ong Wit/z two
co[/eagues, founc/ea/ t/ze company “Seeds 2000, i anc[ m 2011,
“.S)eecls 2000 was 50/5/ to t/Le Austm[ian company %uj-a’szo’z

$55.2 million.

Native Americans used sunflower for thousands of years.
They mixed sunflower flour with water, vegetables, and spices to
make a kind of bread, while some tribes also pressed oil from it.
They ate the seeds directly, rubbed oil on their bodies and hair, and
made a drink from sunflower husks, similar to tea or coffee today.
They even used the stalks for heating — a truly versatile plant.
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Native American Recipe: Sunflower Seed Kernel Cake.
This cake requires:

2 %2 cups of hulled sunflower seeds,

3 cups of water,

6 tablespoons of finely ground cornmeal,

3 tablespoons of maple syrup, and

5 cup of sunflower oil.

Preparation: Boil the sunflower kernels for about 1 hour,
drain, and grind them. Then mix in the syrup and cornmeal. Slow-
ly add the sunflower paste and water, mix well, and form about
15 balls. Flatten the balls into cakes and bake them in heated oil
on both sides. Drain the cakes on paper towels in a bowl. Serve
warm and enjoy!

George Robert Morgan and Ronald Widon published a pa-
per in 1990 entitled “Oglala Sioux Use of Medicinal Herbs." We'll
come back to this fascinating publication in a little while, for this
story requires a suitable introduction.

ﬂnte’zesting fact: 7 /1@ Iakota are one 0][ tAe seven Sloux
tiihes and live in the Pine /Qic[ge tesewvation in the southwest 0/[
South Dakota. This is one o][ the /a’zgest wesewvations in the
?//nitec{ .S)tates, am{ it s pretty c{istant ][’wm /a’zge’z p/aces oj[ Aaé—
itation and main ’zoads, /ying as it does at the border with Ve-
braska. _As the authots state, the popu/ation of Native Ameri-
cans at t/Le census 0][1984 was 16500, W/li[e newex clata SllOWS t/zat
the popu/ation has wisen to nem[y 30000 inhabitants. While the
zeservation area (s vast, ’zeaching 898% squate Lilomete’zs, on[y
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ﬁve percent oft/zis is avable. 7/1[5 zesewvation (s one oft/w, pootest
paits oft/le Unitec[ States. In 1890, a tragtc event occumec[][m
this group.

On :becembe’z 29t/L, an event Anown as t/te Woundec{
Knee Massacte took p/ace near a p/ace called “é/laqkpé Opi
Wakpd/a " in the Lakota /anguage. This event is also called the
/gatt/e 0][ Woundet[ J( nee, [)ut i ’zesemé/ec[ a éatt/e n name on/y.
Wea’z[y 500 members 0][ the tuibe wete é’zuta//y killed. The army op-
posec[ t/w /Lolc{ing 0][ t/Le g/wst Dance ’zitua/, whic/z t/wy conside’zed
c[ange’zous and wa’z—/ike. On t/ze motning of :Z)ecem[)e’z 29t/1, t/w
us cava/’zy entered the camp to disavm the Lakota. One vewsion
states t/wzt c/u’zing t/Le sm’zencle’z of weapons, a Iakota man namenl
Black Coyote, who was a//egec[/y a/eaf, ’zefusec[ to 7e/t'nqui5/1 a
wfle, w/ciclt accic[enta//y c[isc/wz’zgec[, prompting t/w awmy to open
ﬁ&e on the Lakota who weze a/&eac{y pa’ztia//y disaimed. This
escalated into a gruesome massacte. Between 250 and 300 tuibal
members were Ai//ed, inc[uc[ing women and childven. T Wenty—ﬁve
soldiers were also ki//etl, and more weze inju’zec[, as the Lako-
ta, c[esp[te éeing /a&ge[y Jisa&mec[, engagec[ n an unequa/ﬁg/lt.
jlcis was not a [Jatt/e, éut a manglestation o][deep—seatec{ zacism
and tevenge. Nineteen soldiers weceived the Medal ofﬂono’z][o’z
t/lei’z pazticipation. Jv/oweve’z,, mote t/wm a century [ate’z, bot/z
houses 0][ the US Cong’zess ac[opted a wesolution expressing “Jeep
teqret ”fo’z t/Le massacte t/wu‘ occu’z&ec/ on :becembe’z 29t/1.
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The stowy s c[ﬁcu/t even to read, and to desciibe this event
and what p’zecec[ec[ it would tequtte all the pages 0][ this hook. But
9 must mention one name, Aecause i s cormectec[ to tlu's stowy ant[
my c/u'/c{/woc[, a(w[ to t/ze /ove my enttre generation ltacl ][o’z Western
ﬁ/ms Tl /zat is /] hat[wiqka [yotake, 0% S)itting /)ju[[, c/ziej[ 0][ t/te Iako—
ta and leade: 0][ the Sioux in their st’zugg/e fo’z suwival. _He led 3,500
Warios n t/w /3att/e of Iitt/e Big/tom on }une 25, 1876, ac/uéving
one 0/[ the most signgqcant victoties. Ametican Genem/ Custer died in
t/zat [Jatt[e. v/ Ae zeason Custe’z aﬁackec{ t/w Iakota was tlte jnc/ians ’
resistance to (Jisp[acement and the white men’s intwsion diiven by the
/zunge’z ﬁ)’z go[d. ﬂoweve’z, Jespite t/w victory, Il [ldt[tdﬁkd [yotake
had to ﬂee to Canada due to stawation. N/ he Ametican government
pa?zc[onegl him in the summes 0][ 1981. _Me was a close ﬁienc[ of Buffalo
Bill. _He continued to lead the vesistance against the oppression 0][
t/ze jnc/ians, anc[ t/ze pumay weapon wasn t &ﬂes, Aut tlte g/tost
%ance, W/LiCA irwokec/ t/Le weturn 0][ t/zei’z sto/en /cmc[. Two Weeks be—
fo’ze the massacte at Wounded K nee, N/ [Lat[zagka l_;/otaée was killed
ﬁ)’z tesisting arest. ¥/ lzat/wzgka /yotaAe wasn ta[ways called that. As
a young man, his Indian name was ﬂugkesm meaning “slow.”
/gut n one [Jatt[e agamst t/w C&ow t’u[;e, /Le c/astmgucshec[ /umse/ as
a young man n coméat, arw[ /u;s ][atlte’z c[ecic/ec[ to c/wmge /us name
to /| [mt[zdyka [yotake upon his vetun. He lved A’zave/y and died as
a twe waztior. He was never fo’zgiven ﬁ)’z his victory at Little /gig—
/Lo’m, as demonstrated by the massacre of his peop[e in 1890. De-
spute eve’zyt/zing, 7l [zat[zdgka [gotake enteved /egenc[, S0 even boys n
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yugos/avia, fm, fm ﬁom WO’Zt/l Qbakota, Watc/wc{ him in t/Le ctmema,
and aﬁe’zwmd made bows and arows, pistoé ﬁom con sta/ks, and

%ﬂes ﬁom Wooc[, ﬁ’zing cown 5@@6[5 - aéum[amf n ll/ojvoc[ina — mitat-
ng the gaﬁ/e o][ cCitt/e ﬂig/wm. Ohne 0][ those éoys didn’t even dream
t/zat Tl Aat/zdr]ka /yotake wou/d zetuin n one 0][ /zis books, and t/zat

t/zey WOLL[C[ Ae connectec[ by none ot/Le’z t/wm t/ze sunﬂowe’z.

In Sioux culture, and consequently in that of the Oglala La-
kota, much like in other cultures worldwide, folk medicine and
medicinal plants were widely used. In Oglala tradition, only the
“right sort of person” could use them appropriately. The Lakota
name for Sunflower is “wahcazi”, which would translate to “yel-
low flower”and refers to Helianthus annuus. They used it for lung
issues and made tea from the yellow “petals” (rather, the ray flo-
rets) of the sunflower. Research shows that this same tea was also
used to treat diarrhea and general stomach trouble.

Today, in North Dakota, there are about 30000 Native
Americans from different tribes, such as the Mandan, Hidatsa,
Arikara, Lakota, and others. Although the tribes have different
origins, different histories, and different languages, what they
do have in common is a respectful relationship with nature. As
the word “Dakota” itself means, in Lakota, “friend” or “ally, you can
think of it as a symbol of the hand of friendship inviting you to
discover the beauty of Native American culture.

ﬂnte’zesting fact: Where do the words “}V)ndian " and “cowéoy 0
come ﬁom? I my favo’zite book Ay Milan Sipka, “Stories _About

Wo’zc[s, " it states t/zat t/ze Wo&d “jmfian " s actua/[y a misnomer. In

the W/ic[c{[e /49es, it was a[’zeao{y Anown t/cat t/Le ga%t/z was 70umj,
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NY exp/o’ze’zs Ae[ievec[ t/wuf tmve/ing west Wou/d /ean/ t/lem to Jon—
dia and China. C/wistop/w& Columbus arsived on the shotes 0/[
/4me’zica on Octoée’z 12, 1492, anc[ W/Len /ze steppec[ onto L‘/le
50[[ oj[ t/Le ﬂakamian is/amj 0][ Guanaltam' ( p’zesent—c/ay San
.S)a[vaclo’z ) , /te 6[[6{ not ’zea[ize /ze llac{ actua/[y c{iscove’zec{ a new
continent, t/ﬂnking he was in India. So he called the native peo-
p/e Indians. _And tltey have remained Indians to this c[ay, hav-
ing no connection to India. With the ﬁlms came the cow[mys.
A cowéoy is an excellent hotseman, quicA on the dwaw, usua/[y
wit/L a colt pisto[, ﬁg/lts /[o’z Justice, (s a/ways on t/w side oj[ t/ze
weake’z, anc[ (s most oﬂen ma ﬁg/ﬁ wit/z c[ozens of ﬁe&ce and evi[

Indians whom he easi/y overcomes, whether with a 1 e, pisto/,

kng[e, 01 n /lanc/—to—/wmc[ coméat. Jonfact, t/le otgin oft/Le WO’ZC[

«

cowéoy is obvious: “cow” and “éoy. " I twith, a cow[;oy was a
simp[e catt[e /Le’zc{e’z, a c[’zive’z ofcows, earning Ais [iving witll great
ejf[o’zt. The expression “hread with seven cuusts” is well-established
among out peop[e, signifying /ive/i/zooc{ ea’med t/L’lOLLg/l lla’zc{ /a—
bov. This p’zove’zé could also app[y to cowéoys. But we also had
our own cowboys. As Milan _S}ipka potints out, tAey weze called
“c[z'e/e[)c/z'g'e. ’ _7/zey wete out cattle divers. But no stoties wete

to[c[ aéout them, anc[ S0 oux cowéoysfac[ec{ into oélivion.

Birds attack and feed on sunflower seeds wherever it is cul-
tivated in the world. According to Linz and colleagues, a flock of
red-winged blackbirds (Agelaius phoeniceus) of around 10,000
individuals consumes between 93 and 142 kg of sunflower daily.
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Many birds eat sunflower seeds: sparrows, pigeons, turtle
doves, parrots, finches, and many others. For sunflower trials,
they are a major, difficult-to-combat pest. Chemical control
measures are very limited or non-existent. Birds pose a dan-
ger at two stages: after sowing or during crop maturation. Can
selection create genotypes more tolerant to bird damage, and
how? Most research has been done in the USA and Argentina.
This can be achieved in two ways: first, by selecting genotypes
for certain morphological characteristics, such as head posi-
tion, head shape, distance of the head from the stem, etc,, and
secondly, by selecting for the presence or increased content
of certain chemical compounds, such as anthocyanins or tan-
nins, which act as repellents. In some experiments by various
authors, as well as in my personal experience, the greatest
damage occurs in hybrids of the early maturity group. Data
suggests birds prefer oilseed sunflower and those that are eas-
ier to peel. But, as is often the case, selecting for a head further
from the stem and a greater inclination of the head increases
tolerance to birds, but simultaneously increases the possibility
of easier neck breakage and water retention on the sunflow-
er heads, and the resulting hybrid may not be aesthetically
pleasing. When it comes to sunflower trials, the most com-
mon methods of combating birds are covering with nets for
smaller trials, then deploying kites, gas cannons, guards with
firecrackers and rattles, sometimes falconers are called in, or
more recently, the use of lasers has been gaining ground. On
large-area plots, as is the case in Ukraine or Russia, where sun-
flower fields can be 300 hectares, bird damage is not as visible
asitisin areas where sunflower is rarely cultivated, where they
represent a fantastic meal for the birds.
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Recipe for wild pigeon soup:
You need 2 freshly caught wild pigeons,

T medium-sized onion,

1 pepper,

about 150g of mushrooms,
2 potatoes,

100g of cream,

sunflower oil,

and some parsley.

The cleaned and washed pigeons are cooked, and the
meat is then removed from the bones. The pigeons are hunted
with very fine birdshot, so you should carefully inspect the meat
after cooking. The meat is chopped into smaller pieces. The on-
ion, pepper, and carrots are chopped (I like to chop them in a
food processor), add Vegeta? (or a similar substitute), and parsley.
Cook until the potatoes are soft. At the end, add cream and cook
for a little longer. Enjoy.

Canada is the second-largest country in the world, second
only to Russia. Numerous indigenous tribes inhabited the territo-
ry of Canada before the arrival of Europeans in the 15th century.
It wasn't until 1982 that all legal dependencies on the British Par-
liament were broken by Canadian law. The Canadian Federation
consists of ten provinces and three territories, and the country
is bilingual. Today, descendants of indigenous peoples make up

2 Translator's note: A seasoning mix very popular in Eastern Europe and
originating from Yugoslavia. It is a blend of salt, spices, dried vegeta-
bles, and MSG. Seasoning cubes/bouillon powder may be substituted.
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only about 4%, while the majority of the population consists of
people of English descent, exceeding 20%. The country owes its
name to the Iroquois, or the alliance of five tribes. Today, descen-
dants of the Iroquois live in Canadian-American reservations in
New York, Ontario, Wisconsin, and Oklahoma. The French were
among the first Europeans to settle in Canada, but in the 18th
century, they were militarily defeated by the English and ceded
their Canadian territories by signing the Treaty of Paris. Although
the country is the second largest, it is sparsely populated, with a
population of around 32 million.

In Canada, sunflower is cultivated on only about 40,000
hectares, and are mostly confectionery-type sunflower. It's dis-
heartening for those of us who work with sunflower that, in a
country as large as Canada, there are so few fields of them. What
remains for Canadians but to photograph themselves in these
fields? Several sunflower festivals have sprung up, attracting both
amateur photographers and professionals. Some fields even fea-
ture props like pink couches and pianos for photos. One festival
provides an instruction manual for visitors: follow the signs, no
smoking, no drones, do not climb on farm machinery, do not
enter the stables, do not litter, etc. But perhaps the best advice
offered at these Canadian festivals is what you can do in a field of
blooming sunflower: take countless photographs and contem-
plate life's big questions, smell the flowers, watch the butterflies,
listen to the bees, read a book, draw, write poetry, knit, crochet,
fly a kite, play games, breathe in the fresh air, watch eagles soar
above the farm, and enjoy time with family. Truly wonderful, isn't
it? And the festival entry fee is minimal — 12 Canadian dollars for
adults, 7 CAD for children, and free for those under 3.

While Canada may not boast vast sunflower fields, it does
have wonderful recipes. Here's one published by Dairy Farmers of
Canada. It's simple to make, and the wafers are delicious.
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Recipe: Caramelized Sunflower Seed Wafers. You'll need:
60 ml melted butter, 80 ml sifted powdered sugar, 2 egg whites,
6 sheets of thin pastry, sweet paprika (and optionally, hot paprika
to taste), 50 ml finely grated Parmesan cheese, 125 g unsalted
sunflower seeds. Preparation: Preheat the oven to 190°C (375°F)
and line a baking sheet with parchment paper. Combine the
powdered sugar and egg whites with the cooled, melted
butter, then whisk until the mixture is thick and smooth. Spread
the pastry sheet with the whipped mixture, then sprinkle with
sweet paprika. Divide the prepared pastry in half lengthwise and
widthwise to create 4 rectangles, then cut each rectangle into 4
strips. Transfer to the prepared baking sheet, ensuring the pieces
don't touch. Sprinkle the sunflower seeds on top. Bake for about
5 minutes. Repeat with the remaining 4 pastry sheets, meaning
three baking rounds. Store in an airtight container; if they soften,
bake for a few more minutes and they'll be crunchy again. Enjoy!

In the mythology of the Iroquois, De-oh-ha-ko are the
spirits of corn, beans, and squash. These are the three sisters we
already touched upon in the last book. There is the belief that
the three sisters first grew out of the dead Tekawerahkwa the
the Earth Woman , the daughter of Atahensic, the Sky Woman.
Tekawerahkwa dies during birth with the desire that after death
her body may help the people. From her breast came corn,
beans, and squash from her hands and navel, sunflower from her
legs, strawberries from her heart, tobacco from her head, and
sunchokes from her feet. The three sisters themselves are three
beautiful young women who love each other and always want
to live together. This serves as an analogy to the three species,
which are always best planted together. A legend states that the
spirits of the three sisters visited a priest of Seneca Native Amer-
icans, who are counted among the Iroquois, named Ganyodaiyo
("Handsome Lake") in 1779. Handsome Lake was a half-brother
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to the famous Gaiant'waké, Cornplanter. Handsome Lake want-
ed to take his own life after, in 1779, the American army utter-
ly destroyed Haudenosaunee villages and their inhabitants. He
was saved by the visit of the spirits, who inspired him to live and
return to his people, teaching them traditional agriculture and
leading them in a religious revival.
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Asia

Asiais the largest and most populous continent, and accord-
ing to most geologists, the oldest. It is also the highest continent,
and the largest country on the planet, the Russian Federation, ex-
tends across it. Asia also contains the highest mountain range — the
Himalayas — and the deepest and oldest inland lake — Baikal. It also
happens that Asia contains the lowest water surface below sea lev-
el — the Dead Sea. Asia comprises 49 countries and has coastlines
on three oceans. Before the Suez Canal was built, Asia had a land
connection with Africa, and at its northernmost point, it was sepa-
rated from America by only 92 km. Scientists believe that during the
winter, when the sea here is frozen, the ancestors of Native Ameri-
cans crossed this strait from Asia to America, and the Russians also
used this route to settle Alaska. Today, 4.8 billion people live in Asia,
which is about 60% of the total world population. The second most
populous continent is Africa, and Europe ranks third with around
9% of the total population on Earth. Following the opinion that the
Ural Mountains mark the boundary in Russia between its European
and Asian parts, it can be freely said that the sunflower is primarily
a European culture, but that doesn't mean it doesn't exist in Asia.
China is the leading country in terms of both area and production,
and Kazakhstan is right behind it. Although mostly located in Asia,
Kazakhstan has a portion of its territory west of the Ural River that
also belongs to the European continent, representing about 15%
of Kazakhstan's territory. Therefore, Kazakhstan, like Russia, is often
referred to as an Eurasian country.
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How many times have we been entirely convinced of a
European discovery, only to find out that it was already used in
China centuries ago? Should America celebrate Zheng Day in-
stead of Columbus Day? What does the sunflower have to do
with this? During the Ming Dynasty in the early 15th century, Ad-
miral Zheng He commanded the large Ming fleet for thirty years.
Supposedly, by order of the court, all records of his voyages were
burned, and this mystery has puzzled the world for 500 years. By
order of the Chinese Emperor Zhu Li, the admiral was tasked with
discovering and visiting new lands. Most historians will say that
Zheng definitely did not see America before Columbus, but there
are also those who think otherwise, such as Gavin Menzies.

Gavin Menzies, a retired officer of the British submarine
fleet, wrote a controversial book titled “1421: The Year China Dis-
covered the World!"In the book, he claims that the fleet of Admiral
Zheng He discovered America in 1421. Historians have described
this hypothesis as pseudohistory, based on sensationalism and
revisionism, and developed without the use of standard histo-
riographical methods. Having written a few books, not a few of
which were best sellers, Gavin analyzed the role of Chinese ex-
plorers in discovering other lands. His last book, “Who Discov-
ered America? The Untold Story of the Peopling of the Americas,’
serves as a capstone to his four-book opus, where he gets to the
main question: who actually discovered America? What is the
role of the ancient asian naval tradition? He offers some sort of
alternative to people crossing the ice bridge between Asia and
North America during the most recent glacial maximum.

In the paper by Liu Gong She and Alain Bonjean, published
at an international scientific conference on sunflower held in China
in 1996, the authors list that sunflower in China is first mentioned
in 1621, and that Wu Qu-Jun, the chinese botanist, illustrated the
plant in his book titled, in English, “Textual research about plants
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and their names” in 1846. There are still those, however, who be-
lieve sunflower reached China through the voyages of Zheng He's
fleet, i.e, in the 15th century, and that it was already being cultivat-
ed as a crop in the fields of China during the Qing dynasty.

In Chinese culture and mythology, the sunflower rep-
resents loyalty as well as an open and vibrant spirit. In Chinese, it
is called xiang ri kuf (I/] B %), which translates to “facing the sun;’
following it on its journey across the sky. Because of this, it is a
symbol of devotion and steadfastness. The yellow flowers of the
sunflower remind us that it is a messenger of the Sun on Earth,
symbolizing warmth, energy, and happiness.

ﬂnte’zesting f;zct: C/wngqing s a mumcipa[ity and capita/
city tin southwestesn China. It is one of the ][ou’z municipa[ities un-
der the divect administration 0][ the Central peop[e s GOvemment,
a/ong with /3@9.1'/19, S/wmg/mi, and %anjin. l /16 municipa/ity (s
the size 0/[, saiy, /4ust7ia, anc[ /Las over 30 mi//ion in/ta[yitants. As
n a[[ 0][ C/uha, L‘/Le entiance exam fo& univeszsities in Clzongqing (s
on yune 7t/1 amj 8t/1. ﬂn y()une 2023, a’zounc[ 194,000 students
took t/ze gaokao ( nationa/ co/[ege entiance exam) n C/wngqing.
gve’zyt/ling was as usua/, except fo’z one t/Ling: most parents lze/c[
sunflowets. ﬂo/c[ing a sunﬂowe’z sgmbo/izes “passing the test on the

ﬁ’zst tuy. ) aking the Gaokao sa signﬁcant event for childven and
][ami[[es n Clu'na. Ca’z’zying sunﬂowe’zs, [)ott[es 0][ tltei’z c/ti[c[’zen s

ﬁvo’zite (J’zinks, ot signs with encouraging messages, titese sma/[ ge-
stutes p’zovide support and love when it's most needed. One pazent
said that the price 0][ sunﬂowe’zs had jumpec[ ﬁom 3-4 yuan to 15
yuan c[zmng those clags. So, the sunﬂowe’z made everyone Aappy
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- t/lose se[/ing t/Lem anc/, above a//, t/lose fo’z W/wm t/tey wete tnten-
c[ec/. Parents’ Wa//ets weze a /[tt[e /ig/zte’z, [Jut g[ it Zy’zoug/lt suceess, (t

was quick[y ][o’zgotten. .S)unﬂowets accompanied t/w gaokao actoss
China. Where did this custom come ﬁom? Tl he Chinese name ﬁ)’l

sunﬂowe’z inc[uc{es a c/za’zacte’z, 2y Wit/l a simi[a’z pronunciation to

a WO’ZC[, B in the idiom “yi Ji dus Lui, i ( 74?2?%) , which transla-

»

expressing the wish fo’z their

tes to “Wirming the title in one move,
childzen to pass the exam with top scotes on theis ﬁist attempt. In
2023, 13 mi//ion stuc[ents t00/< tlte gaokao n C/Lina. B c{on 't Lnow
/ww many stuc!ents took t/Le entiance exam in S)e&éia mn 2023, éut
a’zounc{ 27,000 stuc{ents en’zo[/ed n t/zei’z ﬁ’zst yeax 0][ stuc{y. Oe's [ike
a small vi[/age in China.

A peculiarity of China is that today, 90% of sunflower culti-
vation is for confectionary sunflower, placing China second glob-
ally in this area, as Russia reportedly leads in total edible sunflow-
er acreage. Edible sunflower is used practically in every country,
even those that don't cultivate them. The Chinese nibble away at
about half of their sunflower production. When enjoying some
entertainment, the Chinese typically nibble on sunflower seeds,
both because it is so nutritious, but also because it is so afford-
able compared to other plant species that one might also use for
nibbling. It also helps that you can only eat one sunflower seed
ata time. A typical confectionary sunflower seed in China is quite
long and quite large, gray or black with white stripes. Russia is
more focused on pure black seeds. Sunflower has a long history
in China, but breeding only started during the 1950s. In 1962, the
first local sunflower breed was created in China and was named
BaikuiNo. 3. Oilseed varieties of sunflower were dominantin China
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until the 1990s, with areas under cultivation rising until 1985,
when they reached nearly 1.5 million hectares. After the nineties,
things changed, and confectionary sunflower slowly started tak-
ing over from oilseed varieties. The start of the 21st century is
marked by the use of hybrids, mostly those from the United States
and Europe. The prices for F, generation seeds were quite high.
During this period, each year, more than a hundred hybrids were
recognized or introduced. The domination of foreign-sourced
hybrids started to decline during the second decade of the 21st
century. Not only was local breeding more successful, but it re-
duced F, prices 5-10 times. The Chinese State created a system
for connecting all significant breeding programs in the country,
aiming to create its own sortment. Results followed. It may sound
like something for Ripley’s Believe it or Not!, but between 2017
and 2019, China registered nearly 1300 confectionary sunflower
hybrids. As is so often the case, it is only a few that dominate
the market. The most important region for production is Inner
Mongolia and Xinjiang Province. | had the good fortune to attend
the Sunflower Festival in Bayannur — unforgettable! If someone
offered me to visit the Sunflower Festival one more time or the
Olympic Games... Well, you can guess for yourself. Today, China
boasts about one million hectares of arable land under sunflower.

_Qnte’zesting fact: _7 /1@ qipao, c/zeongsam, 0% zansae (s a [)e—
auli u/ gown wotn ég C/Linese women, anc{ it is very specgqc arw/
oiigina/. Ohe 0][ the most éeauty[u[ t/uhgs Dve seenis a c/zeongsam
with sunﬂowe’z moty{;. C/Leongsam (s inspi’zecl éy the c/ot/zing won
by women of the Manchu peop[e, an ethnic minouty n China.
:besign has evolved over time, and toc{ay there are various cheo-
ngsam sty/es, 5uc/1 as t/Le peking sty/e, t/le Slzang/wu' sty[e, 01 t/ze
Jv/ong K ong sty/e. I is tgpica//y a c[ose-ﬁtting dess with Aig/t sicle
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SZLtS aéove f/le knees. C/leOI’lgSCH’VlS can va’zy n /engt/L, anc[ W/lile oﬁen

s/to’zt—s/eevec[, t/zey can also be sleeveless. pe&/wlps because I grew up
neax t/Le :banulye, J ﬁnc[ t/ze }iangnan sty/e tlte most éeauti u[, ou-

ginating ﬁom the province whete the cities ane p’zactica[[y on the water.

Did you know there's a direction in plant breeding called
“Space Breeding"? But before we get to that, let me remind you
what mutations are. My children asked me that question when
they were little, while watching Teenage Mutant Ninja Turtles, so
| had to explain it to them in the simplest way possible. | don't
think | succeeded very well, because none of them later stud-
ied any branch of biological science. Maybe they were afraid of
mutants, or they were dissatisfied with my explanation. Genetic
mutations are changes in the sequence of DNA nucleotides that
are passed on to the next generation. There are several classifi-
cations of mutations, but let’s stick to the topic of division into
spontaneous and induced mutations.

Spontaneous mutations occur naturally in every living or-
ganism, while induced mutations are those caused by humans
using mutagens — which can be chemical, biological, or physical.
Some of the most important achievements in sunflower breed-
ing have been achieved through mutations. Let's remember the
high-oleic sunflower, which was obtained through induced mu-
tation in Soldatov’s laboratory in the USSR. | devoted a lot of at-
tention to this area of research, almost as much as to the sources
of various characteristics in wild sunflower relatives. That's where
my interest in space breeding began. Beyond the ozone layer,
where gravity diminishes, where there’s no surrounding envi-
ronment as on Earth, and where the magnetic field disappears,
there's a large amount of cosmic radiation. Many agencies have
reported that China grew space rice in 2022, after sending it on
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their Tianhe module. They sent two types of rice: the first grew
up to 30 cm, while the dwarf type grew 5 cm. The International
Space Station is well known for its studies in space biology. Such
research is carried out to obtain superior offspring through mu-
tations caused by cosmic radiation. Fundamental research gives
us answers about the impact of the space environment on living
organisms. The Chinese space breeding program dates back to
1987. The attention Chinese scientists pay to space breeding is
also evidenced by the fact that they sent around 100 different
plant species on the Shenzhou 16 module. When the paper by
Yang J. et al. was published in 2012 titled “"Morphological varia-
tion of mutant sunflower (Helianthus annuus) induced by space
flight and their genetic background detection by SSR primers”
in the journal Genetics and Molecular Research, | was truly fas-
cinated by both the idea and the continuation of that scientif-
ic story. Sunflower seeds were sent into space in 2002 on the
Shenzhou IV module. This space module was unmanned, but it
was fully equipped as if it were carrying a live crew. It took off on
December 29, 2002, and landed in Inner Mongolia on January 5,
2003. It also carried plant seeds, one of which, often mentioned
in various writings about that journey, was the peony, and as it
later turned out, the sunflower. Upon returning to Earth, Chinese
scientists raised offspring of these sunflowers for as many as 6
generations before publishing this paper, always in comparison
with sunflower of the same origin, but which had not been sent
into space. They followed a large number of morphological char-
acteristics such as tubular and ligulate flowers, the shape and col-
or of bracts, fertility, and leaf shape. In the selected plants, they
also isolated DNA and then performed SSR marker analysis. The
results were fantastic, and a large number of mutant lines were
obtained. This confirmed that cosmic radiation is one of the ways
we can obtain sunflower mutants for many important character-
istics, especially for the very architecture of the plant.
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Basic sunflower architecture hasn't changed for hundreds
of years, and it's possible that by changing plant architecture, we
canincrease sunflowers'productivity and competitiveness. Along
and difficult path, but not an impossible one. This wasn't the only
sunflower journey into space undertaken by Chinese scientists.
Later, in 2006, the Shijian 8 return satellite was launched from the
Jiuquan Launch Center, carrying over 200 kg of biological mate-
rial, including sunflower seeds. This satellite was often called the
“seed satellite” Finally, let us remember that only a small num-
ber of mutations are favorable mutations that can find practical
application. Xinhua Agency reported in one article that during
the last three decades, the Chinese space breeding program has
helped create more than 300 varieties and hybrids of cultivated
plants, as well as many other species in forestry and horticulture,
and generated an additional revenue of 240 billion yuan (about
35 billion USD), cultivated on about 2.6 million hectares — which
would be half of the total agricultural area in Serbia.

India is the most populous country on Earth. | spent al-
most a year of my life there, and visited it many times. It consists
of 28 states and 7 union territories. There is an incredible diversity
of languages and dialects in this country. There are 22 official lan-
guages in India, and it is primarily a secular country. The number
of languages and dialects in India depends on the source you
consult. If you were to seek consensus, it could be said that there
are over 120 major languages, and about 1500 languages and di-
alects throughout the country. The largest city is Mumbai, whose
municipality has about 20 million inhabitants — almost three
times more than Serbia — and the state of Maharashtra, whose
capital is Mumbai, has about 115 million inhabitants. The larg-
est number of people in India speaks Hindi. In Andhra Pradesh,
where | spent the most time during my stay in India, Telugu is
spoken, and it is the third most spoken language in India. Today,
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about 8 billion people live on Earth, of whom almost 3 billion
live in India and China. About 450 million people live in the EU,
almost 7 times fewer than in India and China. The leading reli-
gion in India is Hinduism, which accounts for about 80% of the
population, followed by Islam (about 14%), Christianity (just over
2%), and other religions. Buddhism represents less than 1% of the
population.

This is not a book about India, it is primarily about sun-
flower, and | do not have the right to stray too far from the top-
ic, although | am drawn to do so. Forgive me, dear readers, for
not being able to resist this temptation, and not delving into an-
cient or medieval India, but into modern India — a period that
began around the midpoint of the 19th century. From 1858 to
1947, India was part of the British Raj, and alongside Pakistan and
Bangladesh it was under direct control of British colonial author-
ities. It was an institution of undeniable development and strong
foundation, and yet it was defeated. On the 2nd of October, 1869,
Mohandas K. Gandhi was born, a man who used non-violence to
liberate his country from colonialism. Inspired by Christian anar-
chism of Leo Tolstoy and civil disobedience of Henry David Tho-
reau, he developed his “satyagraha” philosophy while working in
South Africa, as a result of his resistance to discrimination against
the Indian community. He spent almost 20 years in South Africa,
a good part of that in prison. The basis of this philosophy is em-
pathy and compassion. Martin Luther King and Nelson Mandela
also adopted the basic principles of this philosophy in their strug-
gle. Its main principle is to disrupt the moral balance of the at-
tacker through non-violence. Today, we often encounter strikes,
practically everywhere. A strike is one of the non-violent meth-
ods of struggle. How many strikes do we see every day: strikes by
educators, train drivers, farmers, healthcare workers, and all pos-
sible professions. Living a very deep spiritual life and an ascetic
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life, Indians bestowed upon Gandhi the title of Mahatma, which
in a loose translation from Sanskrit would mean “The Great Soul !
Gandhi was a great fighter using non-violent methods. The Brit-
ish Empire was not defeated by the army, cannons, or the navy
of India, but by the “satyagraha” created by Gandhi. In 1947, after
almost a century under British colonial rule, India became an in-
dependent state, alongside Pakistan. The following year, Mahat-

ma Gandhi was killed by a Hindu extremist.

The sunflower is called Surjamukhi in Hindi, and in Telugu,
the name is a little more complicated: Poddu Tirugudu puvvu. It
is cultivated in two seasons: Kharif and Rabi. Areas under sunflow-
er cultivation have decreased drastically in recent years. While
sunflower was cultivated on around 1 million hectares in 2011,
mostly due to poorer prices but also due to stronger infection
from viral diseases, today it is cultivated on around three hundred
thousand hectares. The Kharif season is a period when monsoon
rains occur, and the crops cultivated in that period are: rice, corn,
cotton, soybeans, peanuts, etc. The harvest of these crops lasts
from July to October. The Rabi season is a winter season follow-
ing the end of the monsoon period, during which plant species
are cultivated from October or November to June. Usually, wheat,
barley, legumes, sugar beets, and chickpeas are cultivated. Four
states in India produce 90% of the sunflower: Karnataka, Andhra
Pradesh, Maharashtra, and Tamil Nadu. About 1/3 of the produc-
tion occurs in the Kharif season, and the rest in the Rabi season.
The most common diseases are Alternaria, necrosis caused by
viruses, blight, and powdery mildew. Discounting blight, diseas-
es that cause the biggest problems in production in India are
minor in Europe. This makes India unique in terms of sunflower
breeding. As we can see, it can be successfully cultivated in both
seasons. Sunflower in India has a relatively long tradition of cul-
tivation. It was introduced as an alternative oilseed crop around
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the sixties of the last century, and it can be cultivated in almost
all parts of India. Production is not expensive, and it possesses
good tolerance to drought and saline soils. However, it is most
popular in the southern parts of India. In India, palm oil is by far
the most used, followed by rapeseed oil, soybeans, peanuts, and
sunflower oil. Sunflower occupies fifth place, but its consump-
tion is four times lower than that of palm oil. The appearance of
cheaper sunflower oil from Russia and Ukraine is currently favor-
able to sunflower oil. However, this is probably short-term and
related to small stocks of palm oil in Malaysia and Indonesia, but
it has still been shown that sunflower is a strong competitor. India
is the world's largest importer of plant oils.

| carry with me many beautiful stories and memories from
India, and some are truly unbelievable. To see a field of a hundred
hectares of sunflower is unthinkable in India, for the average size
of afarm is but one hectare. Kerala is a state in India that is located
in the very south and close to Sri Lanka. It is one of the smallest
states in India by area and one of the most densely populated,
with around 33 million inhabitants. The name of the state itself
means “Land of the coconut palms”. There are only traces of sun-
flower in Kerala, even though it borders Karnataka in the north,
the state that cultivates the most of it in India.

The beauty of agriculture also lies in the courage of those
who break out of the framework of long-standing traditions and
introduce new cultures and other innovations into their produc-
tion. This is how a producer named Sujit Swami Nikarthil broke
the dogma that Kerala is not the best place to cultivate sunflower.
| read this amazing report in “The Better India” not long ago, in
2021, Despite the great skepticism of his fellow producers, Su-
jit sowed about 8000 sunflower plants on his farm with a total
area of 2 hectares. He was already known as an unconventional
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farmer. He was the first in Kerala to have a floating marigold farm
on Vembanad Lake. He not only proved that sunflower can be
successfully cultivated in that region, but he also became a kind
of“sunflower ambassador, inspiring many other farmers to follow
in his footsteps. The story of his sunflowers began to spread like
wildfire on social networks, and visitors from all over Kerala and
even the neighboring state of Tamil Nadu began to arrive to take
selfies or organize photoshoots on his sunflower field. When he
saw the influx of visitors, resourceful Sujit set up an improvised
fence and a toll booth, and people didn't mind paying 10 rupees
for the entrance fee, which is about 10 euro cents.

Believe it or not, around 100,000 people visited his sunflow-
er fields—what the Indians call a lakh. They called it the “golden
harvest”because he earned a profit of one million rupees. He con-
tinues to cultivate sunflower to this day, but now, they are clos-
er to the road, making it easier for people to park and visit. Sujit
simply says,”l didn't do anything special, | just overcame the prej-
udices against cultivating sunflower in some regions. | sourced
hybrid sunflower seeds that | believed were suited to this region,
raised seedlings, and transplanted them into the field” Sujit also
uses mulching for sunflower seedling production. He invested
his profit from the “golden harvest”into purchasing oil extraction
machines. And not only that, he also intercrops cucumbers with
the sunflower. Truly a wonderful and inspiring story from a small
farm in Kerala, India. If you happen to be in Kerala, don't forget to
visit Sujit. The ticket price is currently only 10 euro cents, though
it may have risen since then.

The breeding of sunflower lines and hybrids adapted to
India is specific due to the diseases prevalent in those cultivation
regions. Sunflower necrosis is a disease caused by a virus, firstiden-
tified in 1997, and represents the biggest problem in Indian sun-
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flower cultivation. Plants infected with viruses are severely stunted,
and in severe cases, there is practically no seed yield. Sunflower
is susceptible to a large number of different viruses. Transmission
is most often mechanical or vector-borne. For example, tobacco
mosaic virus is transmitted by thrips, other viruses by aphids, and
different vectors are involved depending on the virus. The best de-
fense against viral attacks is to cultivate tolerant hybrids, which re-
quires well-developed testing methods and time. In cases of weak-
er attacks, the producer can help by manipulating sowing time or
promptly removing weeds. Interestingly, it's not recommended
to cultivate peanuts next to sunflower, or they should be sown
so their flowering periods differ, preventing virus transmission via
pollen. In the case of viruses transmitted by thrips, sowing corn or
sorghum around the sunflower field reduces thrips migration and
windborne pollen (which carries the virus). Chemical control is also
possible, but limited, or the use of antiviral agents such as a combi-
nation of goat’s milk and extract of the bougainvillea plant, which
has shown a positive effect in reducing viral infection. In any case,
combating viruses is complex.

In India, you will often see farmers protesting, demanding
correction of the MSP (Minimum Support Price), including for
sunflower. Although the share of agriculture in India’s GDP is de-
clining due to the rapid growth of industry, it remains significant.
In the 1990s, agriculture accounted for around 35% of India’s
GDP; today, it's "only” 15%. For comparison, in the USA, agriculture
accounts for around 5-6% of GDP, in Germany, around 1%, and
in Serbia, between 5-6%. So, even in India, the share of agricul-
ture in GDP is still very significant. The introduction of the MSP
significantly improved the position of farmers in India, although
its importance varies from state to state. To avoid building its own
reserves through direct purchases from producers, the state in-
troduced the PDPS (Price Deficiency Payment System), where the
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state covers the difference to the producer when the price of the
goods sold is below the MSP. This allows the state to help pro-
ducers maintain and improve production without being obliged
to buy and store the goods at the MSP. Although the MSP has a
positive effect on producer profitability, it must be accompanied
by other measures, especially regarding restrictions or bans on
exports, and high export duties. But that is a topic for the econ-
omists of this large country. That is why you will sometimes see
protests by farmers in India demanding correction of the MSP.

India is full of wonderful recipes with sunflower seeds. |
suggest one recipe called

Fried Sunflower Seed Balls:

For that you need: 100ml roasted sunflower seeds,

100ml roasted chickpeas,

100ml powdered sugar,

2 tablespoons melted butter,

V5 teaspoon cardamom powder, powdered coconut,

2 tablespoons dried fruit of your choice,

1 teaspoon sesame seeds.

Preparation: Mix the sunflower seeds and chickpeas, and
then blend the mixture. Add cardamom, dried fruit, and pow-
dered sugar and mix well. Then add melted butter, some pow-

dered coconut, and sesame seeds, and mix well again. Make balls
and roll them in the remaining powdered coconut. Enjoy!

Approximately a 3-hour drive from New Delhi, the capital of
India, lies the city of Agra in the state of Uttar Pradesh. There you will
find one of the Seven Wonders of the World, the Taj Mahal. This stun-
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ning marble building was commissioned by Mughal emperor Shah
Jahan as a tomb for his wife Mumtaz Mahal, who died in childbirth
following the birth of their fourteenth child in 1631. It is situated on
42 hectares of land with a magnificent garden, a mosque, and other
accompanying buildings. The Taj Mahal took 22 years to build, em-
ploying 20,000 workers. It is truly a monument to love. The chief ar-
chitect is considered to be the Iranian, Ustad Ahmad Lahauri. During
the Indian Rebellion of 1857, the Taj Mahal was vandalized by British
soldiers who stole its precious stones. Reportedly, British Lord Wil-
liam Bentinck planned to demolish the Taj Mahal and sell the white
marble. At the end of the 19th century, the British Viceroy of India,
Lord Curzon, ordered a thorough restoration of the Taj Mahal, which
was completed in 1908. Today, the Taj Mahal receives 7 to 8 million
tourists annually. | had the opportunity to travel by train from New
Delhi to Agra and visit the Taj Mahal — an unforgettable journey.

One of the diseases that sporadically and relatively late ap-
pears in European countries, where the largest sunflower fields are
located, is downy mildew (Erysiphe cichoracearum or Golovino-
myces cichoracearum). This disease began to cause more damage
in 2007 during the Rabi season. It is characterized by high humidi-
ty and appears after flowering, with a distinctive whitish powdery
mass on the leaves — these are the conidia and mycelium of this
fungal disease. The yield of seeds can be reduced by up to 50%
with a severe attack. While fungicides can provide good protec-
tion, it is possible to breed sunflower for resistance. A number of
wild sunflower species have shown a great tolerance to this illness.
Research conducted in India indicates that these are two separate
genomic loci that control downy mildew resistance, though there
are competing results. Either way, the genetic mapping studies
have identified chromosomal regions responsible for downy mil-
dew resistance, which has blazed a path forward for using markers
to create resistant lines and hybrids.

107



Recommendation: There are numerous books for children
and adults featuring sunflower, as well as many artistic works on
the subject. I have read or seen many of them, but one book re-
mains particularly memorable: a combination of story and beauti-
fulillustrations by author Jayanti Manokaran. The title is “Sunflower
and Butterfly," first published in 1993 by the National Book Trust,
India. | sincerely recommend it with afternoon coffee or tea.

The name Iran is ancient; the ancientIranian name was Ary-
anam, or the land of the Aryans. Until the 20th century, the com-
mon name was Persia. The first Persian Empire, or Ancient Persian
Empire, was the largest empire in the Ancient world, stretching
over almost 11 million km?. For comparison, the Roman Empire
at its peak covered an area of 6.5 million km?. The term “Aryan”
was used by Indo-Iranian peoples as a self-identifier, fundamen-
tally religious, cultural, and linguistic, not racial. The theory of an
“Aryan race,’ originating with the work of Joseph Arthur Gobin-
eau, considered the founder of racism, and later adopted by the
founders of apartheid and the basis of Nazi racial ideology, has
essentially no connection, beyond the name "Aryan, with any ra-
cial ideology originating from Iranian roots.

Although people appear to differ in many morphological
characteristics — such as height, hair color, skin color, and eye shape
— and although we communicate in different languages, funda-
mentally we are all very similar genetically, and the concept of the
existence of “race”in humans is not only outdated but also scientif-
ically unsustainable. Delving deeper into the study of DNA and the
average nucleotide diversity of humans reveals that it is far smaller
than in most other species. We are practically identical in 99.9%
of cases. Of the total genetic variability, 85% represents individual
differences, and only 15% represents differences between popu-
lations. In other words, children from one class in Novi Sad, Serbia,
differ more from each other than a class from Novi Sad differs from
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a class from Tehran. Simply put, science says it is not possible to
classify people into races. Even Carl von Linné, the famous Swed-
ish naturalist and “father of taxonomy," divided the human species
into four groups based on skin color: red-skinned, white-skinned,
melancholics, and phlegmatics. According to that theory, in winter
I am probably white, when summer comes | become reddish for
a few days, then | turn into a phlegmatic, and finally back to white
in winter. Which group do | fall into, according to Linnaeus? Proba-
bly none. Maybe into some European chameleon, but there aren't
any of those, according to Linnaeus. Oh yes, to add, the European
chameleon is called Chamaeleo chamaeleon in Latin. The father of
taxonomy gave me a chance to be categorized somewhere.

Iran today is a country that covers 1.6 million km?, or three
times the size of France and about 18 times the size of Serbia.
It has a population of around 90 million. It borders Azerbaijan
and Armenia to the north. A large Azerbaijani community lives
in northern Iran, numbering around 17 million, significantly more
than the population of neighboring Azerbaijan. Islam is the dom-
inant religion, and Persian is the most important language. Iran is
mostly a mountainous country with many places worth visiting,
one of which is certainly Persepolis. The most important branch-
es of Iranian industry are energy and agriculture. Iran ranks 2nd
in the world in natural gas reserves and 4th in the world in oil
reserves. It consistently ranks high in many areas of plant pro-
duction, notably Iranian saffron, pistachios, dates, watermelons,
stone fruits, wool, and is the world leader in the production of
hand-woven carpets. It is also a leading country in the develop-
ment of space and nuclear technology.

Sunflower in Iran is a relatively new crop, introduced in
the 1960s. By the 1970s, it was cultivated on more than 100,000
hectares. Most sunflower areas are under irrigation. Iran is among
the top countries in the world in terms of irrigation, and the
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price of irrigation to enable economic production is still worth
it. The average rainfall in Iran is 250mm, 33% of the world aver-
age. Drought is the most significant limiting factor in production
in Iran. One of the very common diseases of sunflower in Iran is
charcoal rot (Macrophomina phaseolina). It is a typical disease for
regions with temperate and hot climates. Symptoms appear after
flowering; plants wilt rapidly, mature prematurely, and the most
characteristic symptom is necrotic spots on the lower part of the
stem. To be sure that this is indeed the disease in question, it is
best to cut the stem lengthwise at the base and look for the pres-
ence of a large number of microsclerotia. Resistance to charcoal
rot is quantitative and inherited polygenically. There are large dif-
ferences in the level of resistance between hybrids, and in addi-
tion to breeding, proper crop rotation, optimal density, proper
fertilization, and, of course, irrigation when and where possible
are important. Chemical control measures using fungicides are
also possible. You must be experienced enough to recognize
this disease, as it is often incorrectly identified as early maturity,
while the main cause is actually charcoal rot. Several studies have
shown that wild relatives of cultivated sunflower are an excellent
source of tolerance to this disease. The causative agent of this dis-
ease is polyphagous and attacks over 700 different plant species.

Jonte’zesting fact: I 2012, a case stucly was pué/is/wd n t/Le
jou’ma/ Medical %/cho/ogy Case ,gepo’zt by Premamalini 7. et al. A
70—yeat—0/c[ woman p’zesentec{ wit/L pain, narowing, arw[ swe/[ing of
the &ig/lt eye. Op/tf/ta/mic and mic&oéio/ogica[ examination conﬁ’zmec/
][unga[ kevatitis caused ég the ][ungus Wac’zop/zomina p/zaseo/ina. The
patient ’zesponc{ec[ well to treatment with voticonazole. /4000’ztjing to
avai/aé[e /ite’zatu’ze, on[y a /[ew patients /wwe éeen ’zepo’zteo{ Wit/l in][ecti—

ons caused by this fun_qus, either as keatitis or cutaneous cel/u[ttis, and
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all had comp’zomisec/ immune systems. Tl he ﬁ’zst tepo’zten[ patient with
a disease causec[ [7y this fungus was in 2008 — a Canadian bown in Su

Lanka who underwent a kic{ney t’zamp[ant in India. DNA ana[ys[s

conﬁ’zmec[ that the causative agent was /mac’zophomma p/wzseo/ina.

Pakistan currently cultivates sunflower on slightly more
than 100,000 hectares, having been introduced as a crop in the
1980s. Previously, the area under sunflower in Pakistan reached
as high as 400,000 hectares. The decrease in acreage is due to the
high cost of imported seed, limited storage and preservation ca-
pacity for the grain, weak promotion of the crop, and increasing
wheat prices. It is primarily cultivated in the provinces of Punjab
and Sindh. The average yield in Pakistan is around 1.4 t/ha. Similar
to India, there are two sowing seasons.

Recipe for Panjeeri: \While sunflower cultivation is limited
in Pakistan, I can recommend Panjeeri from Pakistani cuisine. Of-
ten called muesli or granola, panjeeri is much more than that. It's
a traditional Pakistani food made from nuts, seeds, and semolina,
used for centuries, and particularly recommended for women af-
ter childbirth. Its high content of plant fats and calories aids post-
partum recovery and lactation. It's also recommended postoper-
atively for faster healing and is a great snack for children. Some
consider Panjeeri a superfood. This recipe comes from Fatima, a
young mother, and is based on her mother’s original recipe - feel
free to adapt it to your taste.

Ingredients: butter (usually 2-3 tablespoons),
> cup almonds,
2 cup cashews,

V5 cup walnuts,



Y2 cup lotus seeds (if available; look for it in health food
stores),

V5 cup pumpkin seeds,

Y4 cup cornflakes,

5 cup rolled oats,

4 cup sesame seeds,

Ya cup hulled sunflower seeds, and optionally

Ya cup of gum arabic, two tablespoons of flax seed,
Va cup of raisins or sultanas, and one cup of semolina.
Add % cup sugar, or more to taste.

Preparation: Melt 2 tablespoons of butter in a frying pan
or pot and lightly fry the almonds over low heat until browned,
then drain and set aside in a large bowl. Fry the cashews using
the same method as the almonds and set aside in the bowl. Re-
peat with the walnuts. Also, fry the lotus seeds in butter, noting
that they absorb a lot of fat. When crunchy, they are ready and
can be set aside with the other ingredients. Fry the pumpkin
seeds until golden brown. Fry the sesame seeds. Fry the rolled
oats until dark brown. If you run out of butter, add more. Fry the
hulled sunflower seeds over low heat. Sunflower seeds darken
when frying, but also develop a characteristic aroma. Add flax
seeds and fry for 3-4 minutes. Fry the raisins until plump, but
be careful, as they cook quickly. Then, fry the semolina over
low heat, stirring constantly, until it darkens. When everything
is ready, add the cornflakes and blend everything together. If
possible, grind the nuts and seeds separately. Separately mix
the raisins, powdered sugar, and semolina, then combine with
the rest. Store in an airtight container in a cool place. It doesn’t
keep for more than a month. Enjoy!
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Turkey is a Eurasian state — or, more accurately, an Asian-Eu-
ropean — since 97% of its territory lies in Asia and 3% in Europe.
However, the largest area dedicated to sunflower is located in
Thrace, which is within the European part of Turkey. Due to its
historical and geographical position and influence on Europe
through the Ottoman Empire, Turkey deserves significant atten-
tion in this book. Not to mention, due to its substantial sunflower
acreage. Its culture is a blend of East and West, shaped by its loca-
tion between Europe to the west, Central Asia to the east, Russia
to the north, and the Middle East to the south, with a population
exceeding 70 million. The two largest ethnic groups are the Turks
(approximately 80%) and the Kurds (around 15%). Beyond these
dominant groups, Turkey is also home to a diverse array of other
ethnicities. Notably, in 2023, Turkey welcomed nearly 50 million
foreign tourists, making it the third most visited country in Europe
after France and Spain. Sunflower is Turkey’s primary vegetable
oil source, satisfying approximately half of its needs through do-
mestic production. The sunflower was likely introduced to Turkey
in the 1950s by emigrants from Bulgaria, with early cultivation
focusing on Russian varieties such as V-8931 (registered in Turkey
in 1979), V-1646, and Peredovik. Local breeding programs began
in the 1970s. The development of broomrape-resistant hybrids,
coupled with government incentives, positively impacted both
acreage and productivity. The first locally bred hybrid cultivated
in Turkish fields was called TURKAY-1, created by TARI (Thrace Ag-
ricultural Research Institute) in Edirne.

When someone working on sunflower hybrid breeding
hears “Turkey, the first things that come to mind are broomrape
(Orobanche cumana) and drought. Broomrape is the most eco-
nomically significant parasitic flowering plant affecting sunflow-
er. Approximately 40% of sunflower areas fall within zones where
broomrape can cause substantial damage. Control measures
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against broomrape involve three strategies: crop rotation, breed-
ing for resistance, and chemical control. Broomrape attaches to
the sunflower’s roots and, lacking chlorophyll, parasitizes the
plant, depriving it of water and minerals. Furthermore, a single
broomrape plant can produce up to 50,000 seeds that remain
viable in the soil for many years. An attack of broomrape can hap-
pen very early, and so sometimes a sunflower crop can fail entire-
ly, without the broomrape ever having emerged from the soil. If
you were to extract the plants, youd clearly see that it was due to
broomrape parasitism on their root systems. In Turkey, every 15-
20 years, a significant expansion and spread of a new broomrape
races could be observed. Following the discovery of resistance
to imidazolinones, and by pure chance, Syngenta company de-
veloped the first resistant hybrid, Sanyay, in 2003, specifically in
Turkey. This hybrid was essentially an IMI-resistant version of the
well-known hybrid Sanbro. BASF registered a herbicide in Tur-
key called Intervix®, a combination of imazamox and imazapyr,
designed to control weeds and broomrape, protected under
the name Clearfield System®. Thus, chemical control simplified
broomrape management for producers. However, for effective
broomrape control, integrated pest management is best to mini-
mize the risk of developing new races, even those resistant to IMI
herbicides.

_/Onte’zesting ][act: 9 dedicated my entize Wo’zA[ng [g[e to ﬁg/lting
é’zoom’zape, W}u‘c/c 5 ’zightly consic{e*zec{ tAe g[oéa[ num[)e’z one p’zol;[em
n surylzowe’z p’zoduction. I S)e’zéian, n ac/tjition to tile name vo[ovod,
the tewms “voc{njac'a "ot “cuma wewe also used. _And what is cuma?
I¥'s the Serbian folk name fo’z p/ague. In fo/k be/ie][, the p[ague s
described as a ta//, t/uh, bug—eyec[, and ugly woman w/lo, acco’zc/ing
to ée[ief, comes at nig/lt ﬁom t/w attic o1 t/z’zough t/w c/limney, caruying
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an eaithen pot into which she c!ips azrows with which she kills hex vi-
clims, espec[a//g c/t[[cl’zen. l /Le’ze][o&e, even toc[ay, you can /Lea’z t/w
saying among olde’z peop/e t/zat sometlzing “W’zeala Aavoc, /ike cuma
among c/u'/c{’zen. ’ Comequent/y, you s/wu/ffn 't [eave unwasltec/ c[Ls—
/zes, [)ecause t/ze p/ague (s pa’zticu/a’z[y att’zactec{ to t/tem anc[ sc’zatclles
them with its nai[s, potsoning them. Consic/e’zing that the p/ague spie-
ad most ’zeac[i/y n un/lygiem'c conditions, thete was logic to these stoties
about unwashed dishes. Yt was believed that the p/ague /ea’zec/ c[ogs
anc{ watet, anc[ one way to ﬁg/zt it was to pu[[ a pewson tlz&ougA a 5/1[%
sewn ][o’z one nig/uf éy nine naked old women. The writer Venad ga—
Jie, n /1Ls Wonde’;ﬁll éook “S)Zavic Wyt/zo[ogy, i mentioned t/Lat even
Prince Milos Obsenovic sec&et/y ordered a “p/ague shist” ][o’z /u'mseé[,
/L[S fami/y, and /us su@ects W/Len an epic/emic of p/ague b’zoke out in
}agoc[ina in 1857. This was also mentioned [Jy Cedomir Antic in his
éook “Tounteen %ukes arw/ Vine O[c[ Women.” In Se’zéia, t/w’ze
(s a[so éumimjan, ce[eb’zated on t/Le c[ay 0][ Saint At/zanasius, W/lO
is the protector ﬁom the p[ague. It is believed that anyone who fa[[c il
with the p/ague on that Ulay will not suvve, and women do not spin ot
weave on that c[ay. It is also important that all dishes aze kept coveted

on t/ze c[ay Oj[ Saint ﬂt/wmasius. I t/w 50ut/1 0][ Se&éu'a, the stoy /ms
been p%ese"zvec[ to this c{ay 0][ how the devil Aimseé[ temptec[ this monk [)y
(Jisguising /u'mseé[ as a beautiful gi’z[ who luzed him to wenounce GOJ.
Saint Athanasius saw t/vzoug/l het intention and asked het to show
him the devil's powet éy Jumping into a small cup. As soon as she c[w[,
Saint Athanasius immec/iate/y closed the cup and thiew it into the
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sea. /4cco’w[ing to /egem/, that cup ﬂoatec/ fo’z years until it was ﬁ)um/
éy some ﬁs/te’zmen W/LO openec[ it. /] /Lus, the devil came out again arw/
toc[ay wanders the world tempting and corupting peop[e. Tl hete is a

be/ie][ tllat as soon as tltuncle’z ’zumé/es, tAe c[evi/ t/u’nks: “Hete comes

Shint /4t/zanasius, ’ gets sca’zeg{, and immediate[y Jumps into contat-
neis. 7 /le’zq[o’ze, a// containets must be Aept c[osed on t/le c[ay of Saint
Athanasius. The Setbian peop/e even avoided mentioning the name
0][ t/Le p/ague, SO tAey sometimes ca//ec/ i “goclmot/ze’z i o1 “aunt. i
On[y death remained whevever the p/ague passec[. The p/ague avoided
homes that wee clean and tic[y.

The plague is caused by the bacterium Yersinia pestis, and
the largest pandemic in history was in Europe between 1346 and
1353. Itis estimated that it caused the death of 60% of the popula-
tion of Europe. But where did the pandemic come from? Scientists
have noticed that in Kyrgyzstan, ancient burial grounds showed
evidence of a sharp increase in mortality around the middle of the
fourteenth century, a little before it would show up in Europe. The
hypothesis was that this was caused by the plague. The area was
on the Silk Road. An expert team of scientists from Germany and
Great Britain sequenced DNA from the human remains found in
the cemetery, and aside from human DNA, they found that it be-
longed to Yersinia pestis, near a lake called Issyk-Kul. Research has
shown that the strains of bacteria extracted from the gravesites are
very close to the strains believed to have caused the pandemic in
Europe in the 14th century. A paper on the origin of the medieval
plague was published in Nature in June 2022. under the title “The
source of the Black Death in fourteenth-century central Eurasia”
Yersinia pestis also existed in the Paleolithic period, but it only be-
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came very deadly when it began to be transmitted by fleas. Most
likely, trade led to the massive outbreak of this disease. Even today,
there are places in the world where the plague, or the so-called Bu-
bonic plague, appears from time to time. According to data from
the World Health Organization, between 2010 and 2015, 3348 cas-
es of plague were recorded, of which 584 were fatal. In 2020, in
the city of Bayannur, in Inner Mongolia, China, bubonic plague was
detected in a 15-year-old boy who ate a marmot. The authorities
of Bayanur immediately warned the public to report places where
they found dead or sick marmots, which are eaten in some parts
of China and neighboring Mongolia. At the beginning of 2024, in a
rural part of the state of Oregon in the USA, an outbreak of plague
was recorded, most likely transmitted from a sick cat to a human.
Today, this disease is treated with antibiotics, and the treatment is
very successful, especially in the early stages of the disease.

Therefore, perhaps | was not wrong to declare broomrape
(our “plague”) as problem number 1 in sunflower production
in the world. The people did not call it the plague for nothing.
The Orobanche genus encompasses nearly 200 species, many
of which are economically significant as parasites on crops like
tobacco, carrots, tomatoes, cabbage, rapeseed, and others. How-
ever, a large number do not cause economic damage to plants
cultivated by humans. Common to all broomrape species is their
parasitic nature — they lack chlorophyll and cannot photosynthe-
size, relying instead on obtaining nutrients from a host plant.

Sunflower is a popular snack in Turkey, and the accumula-
tion of husks on the streets has become problematic. Since 2020,
snacking on sunflower seeds has been prohibited by law on Usku-
dar beach in Istanbul. As the mayor of Uskudar stated, it was a diffi-
cult but necessary decision. Fines collected from offenders are do-
nated to people with disabilities. Turks accompanied this with an
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interesting video clip that I highly recommend watching. As far as |
know, it's generally considered impolite to snack on seeds in cine-
mas, and | assume a similar etiquette applies on streets, though I'm
unsure about forests and fields. Hopefully, that's acceptable.

| saved Kazakhstan for last in my Asian section, as it has
always presented a challenge for me. From the beginning of my
career, I've believed this large country holds the future of sun-
flowers. | say large for a reason — it's the ninth largest country in
the world by area. Western Europe, consisting of Great Britain, Ire-
land, France, Belgium, Luxembourg, and Monaco, covers around
1 million km? Kazakhstan, in comparison, has an area of approxi-
mately 2.7 million km?. Around 150 million people live in Western
Europe, while only 18 million inhabit Kazakhstan. Just for illustra-
tion, between 12 and 14 million hectares of wheat are cultivated
in Kazakhstan, compared to about 700,000 hectares in Serbia.
Today, sunflower is cultivated in Kazakhstan on over 1.2 million
hectares, a significant increase from the roughly 400,000 hect-
ares of not long ago. If you want to capture unforgettable photos
with sunflower fields, Kazakhstan is undoubtedly the best place.
This large country demands specific breeding criteria, requiring
hybrids with both drought resistance and a shorter vegetation
period. Cultivation regions are most often found in Northern Ka-
zakhstan, Eastern Kazakhstan, Almaty, and Akmola. Kazakhstan is
divided into 14 provinces, and three cities have special status: As-
tana (the capital), Almaty (the largest city), and Baikonur (a well-
known cosmodrome). As a sunflower enthusiast, | always tried
to stop and photograph a field whenever possible, and | also en-
joyed photos taken by others. One photo that stayed with me
was a helicopter in the middle of a sunflower field in Kazakhstan.

Lodging is a negative plant trait in most crops, and it is par-
ticularly important in tall plants, just like the sunflower. When we
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speak of lodging, we refer to root lodging, and not stem-break-
age, which can be caused by illness, especially gray stem blight
(Phomopsis helianthi) or stem elongation. Copious rainfall and
over-wetting in spring can cause weak rooting in plants, along-
side a larger vegetative mass and taller plants. In high winds, such
plants can easily lodge. This is why sunflowers prefers medium
rainfall and a drier spring, especially in the latter half, when, in
search of moisture, plants will develop a stronger and more de-
veloped root system. In times of reduced tillage, it is imperative
to consider the compaction of the soil, because it can lead to
the sunflower crop developing poor rooting with a characteristic
L-shaped root that is very prone to lodging.

Lodging is a critical trait, so any hybrid prone to it should be
avoided in production. Lodged plants are practically lost for yield
purposes. It's most important to cultivate lodging-tolerant hybrids,
but optimizing fertilization (especially nitrogen), regulating soil water
(particularly in waterlogged soils), and subsoiling are also important.
If the sunflower is irrigated, special attention should be paid to the
irrigation method and the amount of water used. Testing hybrids for
lodging is one of the mostimportant processes in breeding, and one
way to test is by overflying the fields with a helicopter.

ﬂnte’zasting ][act: 91 é&ieﬂy deviate ﬁom Kazakhstan and tavel
to p’onz[ac{n_y n t/w J(aba’zdino—/ga[ka’zian }erué/ic, /ocatet{ n
t/le Wo’zt/l Caucasus tegion oj[ ’Qussia, a p/ace Jo suspect ][ew /zave
heard 0][. While ’zeac/ing the news, I saw a p/lotogmp/z 0][ a M2
/ze/icopte’z [anc[[ng in the middle 0][ a sunflower ﬁe[d. This imme-
c[iate/y caugkt my interest, anc{ B Wonc{e’zec[ g[ the /Le[icopte& was
testing ][o’z /oc/ging.? Tl /w news was pué/is/ted n seve’za[ jou’ma/ ,
anc{ t/wmks to t/te internet, JQ was ab/e to ’zead mote. ﬂt wasn 7t
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testing fo’z loc[ging; acco’w[ing to the JASS agency, on }uly 4,
2021, the /wlicopte’z, W/lic/l was pe’zfo&ming treatments, /Lac[ to make
an emetgency [anc[ing — and where else but in a ﬁe[c/ 0][ é[ooming
sunﬂoweis? s one 0][ the most Aeauty[u/ pltotog’zaphs Dve saved
n my p/loto a’zc/zive. /glcco’wlmg to wepotts, one 0][ t/Le pi/ots ﬂed t/ze
scene immediately aﬁe’z the emergency [anding, prompting a search.

Kazakhstan is a country of incredible beauty and contrast,
with wonderful and hospitable people. It is diverse both ethnically
and culturally. Although Kazakhs are the largest ethnic group, itis a
country of coexistence for many peoples, largely as a result of Sta-
lin's deportations. The Kazakh language is the state language, but
Russian is also used as an official language. Kazakhstan is known
for its beauty and diversity. You can see snow-capped mountain
peaks, lakes, sand dunes, cultural monuments, canyons...

In the north of the Akmola region lies Burabay National
Park, which has a beautiful lake. It is often called the “Switzerland
of Kazakhstan!The largest national park is Katon-Karagay in east-
ern Kazakhstan, covering over 6,000 km? For those who enjoy
hiking, there are two ranges of glacier-covered mountains not
far from Almaty. And what can | say about Lake Alakol in south-
eastern Kazakhstan, with its beautiful nature and crystal-clear salt
water? It is of impressive size, for it is 102km long, 52km wide,
and its depth reaches up to 54m, like a tiny little ocean. The water
has just about every element on the periodic table, aside perhaps
from iodine, and a substantial amount of radon marks it. Kazakh-
stan features a singing dune, as well. In the Altyn Emel nature
preserve, there is a sand dune that's over three kilometers long.
When the wind blows just so, the dune makes an eerie noise,
which the locals attribute to the groans of Genghis Khan who
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is, allegedly, buried there. The scientific explanation lies in the
sound the dry grains of sand make as they rub against each other.
As far as the groaning of Genghis Khan, that you'll have to check
for yourself. You don't need to go all the way to North America
to see impressive canyons. Two hundred kilometers from Almaty,
there is Charyn Canyon or the Valley of Castles, as it is also known.
There you can see truly incredible boulders, 150 to 300 meters
tall. Kazakhstan is also a country where you will hear many leg-
ends, including those about the sunflower.

.Qnte&esting ][act: Il he J( azak/l ﬁ[m “Sun owez, i c[i’zectec[ Ay
5@6{ g[[man, W}u’cll was SllOWVL at many /[estiva[s c[wzing 2021 and
2022, ’zeceivec[ a’zounc[ 50 awa’zc[s. Tl /ze t/wme 0/[ t/w ﬁ[m s very cutrent
anc{ ’ze[atec{ to tlle current generation of éoys, al/w{ (s [)asec{ on ’zea/
events. s the stowy 0][ a fami/y in which a 14—yea’z—o/d teenager suj[e’zs
ﬁom intewnet addiction. The acting of Rashid Musin is fantastic, and
he won several awards. Sloboda Micalovié, a well-known actress ﬁom
Se’z[u'a, a[so stazs in t/w ﬁ[m A t/ce premiete in ﬂ[maty in 2021, t/ze
director [ite’za/[y said: “A ﬁienc[ s ][ami[y lost a child. This ﬁ[m s (nspt-
’zec{ A_q t/zat stowy, ano{ it s a message to a// pazents a’zou/fw{ t/ze Wo’z[c{.
s hawd to be a teenager and wesist the pressues of toc/ay. We must
do eve’zyt/dng to be closer to out childven and to love them.” v/ he ﬁ/m
won awa’zc[s at many prestigious ﬁ/m est[va[s, like tAose n Carmes,
q/em'ce, ﬂstané»u/, pa’zis, Sk pete’zséwzg, anc[ so on. /] lte ﬁ[m was
p’zoc!uceo[ éy X azaulﬁ[m Stuc!ios toget/w’z Wif/L .S)taHe’z Cinema, Wit/c
the fu// support 0][ the Wim'st’zy 0][ Cultwre and .S)po’zts of the }erué/ic
of K azakhstan.
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| assume the older generation remembers a film from 1970
called “Sunflower” (I Girasoli), starring Sophia Loren as Giovanna
and Marcello Mastroianni as Antonio, alongside the remarkable
performance of Lyudmila Savelyeva as Masha. Quite different
from a modern Kazakh story, this film transports us to the time
of World War II. Giovanna and Antonio get married, buying them-
selves“12 days of happiness”before Antonio is sent to the Russian
front. After the war, Antonio doesn't return, and Giovanna decides
to search for him in the USSR. Scenes from the film were shot
near Moscow and Poltava. In the USSR, Giovanna visits sunflower
fields, where it is said there is one flower for every fallen Italian
soldier. In the end, Giovanna finds Antonio, but he has started a
new family with a woman who saved his life and with whom he
now has a daughter. | leave it to you to watch the rest of the film
and enjoy it. The film was also shown in the US, and in November
1970, it briefly topped the film charts, though, to the disappoint-
ment of the filmmakers, it earned relatively little.

| can't omit a story published in 2011, and it concerns none
other than Vasily Stepanovich Pustovoyt, because when it comes
to sunflower, Pustovoyt’s name is unavoidable in Kazakhstan.
The story appeared in the journal “Industrial Karaganda!” It was
written by Valery Ivanovich Mogilnitsky, a journalist and publicist
who passed away in 2016, five years after the article’s publication.
I will only quote some excerpts. He literally says: “Real scientists
have no right to live short lives and stop halfway done, for often
their greatest discoveries in science come only in their advanced
age, after much work, experiment, observation, and experience.
Such is the example of the prisoner of Karlag, Vasily Stepanovich
Pustovoyt, who lived to be 86! As we've learned in the last book,
Pustovoyt was sent to Karlag in Kazakhstan as a prisoner, arrest-
ed for anti-Soviet attitudes, agitation, and propaganda, and sen-
tenced to ten years. Later, it turned out, as in so many cases, that
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the accusations were false. When he arrived at the intake office
of the prison in 1930, and when he shook out the contents of
his bag onto the counter, revealing wheat and sunflower seeds,
the officer there asked him what that was. Pustovoyt answered
instantly,“Seed material; | am a breeder and | wish to plant it here!
A younger officer replied, “Then you are at the wrong place, old
man. We reeducate people here, we don't cultivate plants. Close
the bag and get back in line"The story continues into Pustovoyt's
childhood, into his birthplace near Kharkov, where he developed
a keen understanding of what it means for wheat to succeed or
fail for a family that depends upon it. Much later, while already
working on sunflower breeding, he encountered what seemed
like an insurmountable problem: broomrape. He then began to
search for a sunflower variety resistant to broomrape, intending
to use that resistance to transfer it to new varieties and solve, at
least temporarily, this problem. He began his search from Kuban
to the Don, and then to his homeland, the Kharkov region, and
the story goes that he found the source of resistance to this par-
asitic plant near the village of Taranovka.

4

A wonderful article by Mogilnitsky, born in Lviv, where he
studied journalism, who worked for a time at the Lviv Pravda, but
spent most of his career in Kazakhstan. If | were to choose some-
where to live with the entire Earth to choose from, Kazakhstan
would likely be among my top choices.
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Europe

In Novi Sad, Serbia, there is a part of the city called Salaj-
ka. Within Salajka is an elementary school named Vuk KaradZic. |
spent one of the most beautiful periods of my childhood there.
The boundaries of Salajka are Kisacka and Temerinska streets,
and to the north, the Danube-Tisa-Danube Canal. Where does
the name Salajka come from? There are no definitive accounts,
but it is believed to be derived from the name of a street called
Sala Vermedi until 1900, and is now part of Karadordeva Street
(where | also lived with my parents). The street was named by
Salaikan Serbs who moved there from Zala county and from Sla-
vonia and Croatia, and to preserve the memory of the old coun-
try, one street got the appropriate name—Sala. Over time, this
adapted to Salajka, and thus it has stayed to the present day. This
area was primarily inhabited by ranchers and farmers, and was of-
ten flooded until the canal was built. The area was first settled by
Vlachs from Transylvania, but they later assimilated into the Ser-
bian population, with memories of them surviving in surnames
like Vlaskali¢ and Vlajovan. The people of Salajka were known as
melon producers and vegetable farmers.

In Salajka, there’s a street called Jovana Cviji¢, and at num-
ber 33 stands the house where one of Serbia’s greatest modern
lyricist-poets, Borde Balasevi¢, was born and lived. We all remem-
ber the song “Some New Kids,"where the poet sings:
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“And | gamble with life, that old huckster
It pulls a new ace out of its sleeve, each day
And the oldsters tell me:"Now you're the right age!”
While on Jovana Cviji¢ Street, some other kids grow”

The Vuk Karadzi¢ School in Salajka celebrated its 100th an-
niversary in 2011. | was part of the generation that still sat in a
skamija. | suspect only a few older generations remember what
skamije even are. Later, they were replaced by some second-hand
green benches, as | recall. Skamije are school desks where the
seat and work surface are a single unit, often with names of past
students carved or etched into them. The work surface opens to
reveal storage for books and supplies. | don't know who decided
to replace them, but we all regretted it. Dorde Balasevic also sat
at those skamije and learned. | first saw him then, as he came
to play football and hang out at his former school while still un-
known, always wary of the “podbarcani; the eternal rivals of the
people of Salajka. But Bunja, a Salajka legend and later the author
of “Oh Salajka, You Are Not Small," was always nearby. Most of us
cheered for the Vojvodina football club, going to matches with
flags, and | remember getting reprimanded for skipping class to
attend. Anyone with a Vojvodina flag got free admission to the
stadium. We didn't have mobile phones; we took photos directly
in our heads, and my favorite player was Ratko Svilar, the celebrat-
ed goalkeeper for Vojvodina. The people of Salajka claim that you
are only really one of them if both your parents were born there.
Mine haven't, | am afraid, but | loved and | still do love this part of
Novi Sad.

One year, Balasevi¢ wrote one of his most beautiful songs,
“Your Someone’, and two stanzas go a little like this:
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In one of those dives, with checkered tables,
and abominable wine
By a hair's breadth | escaped — death by violin
It was a song about sunflower... just too damn sad.
And we don't sing it here, and that's just too bad.

“Kis napraforgé?.” That beautiful bold bloom,
For which the Sun itself to Earth fell from celestial blue
To learn why it turns its head towards the gloom?
To learn to spite whom it does not follow the light,
like they all do?

Let's return to the skamije. | read an article from Nig, ti-
tled “Children of the 21st Century Acquire New Knowledge in
Old Skamije," about the staff at “Radoje Domanovi¢” elementary
school deciding to discard some stored skamije that had been
lying there for 20 years. The principal firmly said, “No. The skami-
je were so high-quality that they simply sanded and varnished
them, restoring their old luster. There were just enough left to
furnish one classroom. The old stove also remained. We in Sala-
jka also had that stove, regularly stoked by the school caretaker
during the winter. The people of Nis also kept a wooden abacus.
Here, | want to quote something we should all remember, the
words of the principal of the elementary school in Nis: “The pri-
mary goal of the school is to keep up with the times and modern
technologies, because we work with children who belong to that
era, but somewhere deep within us is also the idea not to escape
from the past, and to constantly remember who we are and where
we come from, and also how children in Serbia used to be educat-

3Translator’s note: These words are untranslated in the original. They
are Hungarian for “Little sunflower”
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ed and in what classrooms they acquired new knowledge of that
time.” Borde Balasevic, for much of his career while the band Rani
Mraz* existed, had Biljana Krsti¢ as a backing vocalist, now a well-
known singer and songwriter for the band “Bistrik” She began her
career in the band “Suncokret,” (Sunflower), the first group of Bora
Dordevi¢, also known as Bora Corba. That's how the sunflower
can connect all of us.

At the corner of Kisacka and Temerinska Street in Novi Sad
is the house of Mileva Mari¢, later Einstein, Albert Einstein’s first
wife. As elementary school students, we used to walk to visit that
house, and as far as | remember, it wasn't in very good condition
at the time. And 2500 km from Novi Sad, in Russia, there is a city
called Saratov. In 1910, the foundation stone was laid for the Sara-
tov Experimental Station, and Aleksandar Ivanovich Stebut was
appointed director. The first beginnings of sunflower breeding in
Russia are linked to the period 1910-1912 at the Saratov and Khar-
kov stations, as well as at the “Kruglik”experimental field in Kuban.
Stebut was not only the founder and director of the Saratov Sta-
tion, but from 1915, he also became the head of the breeding
department, working primarily on breeding varieties adapted to
drought conditions. Evgenija Mihailovna Plachek also worked at
this station during the most fruitful part of her career, and we
have already written about her in the previous book. As early as
1913, she created the Saratov 169 variety, which was character-
ized by uniformity, better adaptation to drought, and resistance
to broomrape, quickly replacing local populations in production,
so it was cultivated on about 1.3 million hectares. Soon after, the
Saratov-19 variety appeared, and then ultra-early varieties from
the program of this station, adapted for regions requiring sun-
flower with a short vegetation period.

* Translator’s note: Literally “Early Frost”
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What connection does Mileva Mari¢ have with Saratov?
Well, Albert Einstein's somewhat forgotten brother-in-law and Mi-
leva Mari¢ Einstein's brother, known in Russia as Milos Milosevi¢
Mari¢, was a noted scientist and head of the histology department
at the Medical Faculty in Saratov from 1930 until his death in 1944,
where he spent most of his working life studying mitosis and am-
itosis, thus laying the foundations for the process of cloning. The
life of this man, in the shadow of his much more famous sister, is
an incredible story. Milos Mari¢ was born in Ruma, where, coinci-
dentally, Dr. Atanasije Stojkovi¢, one of the first Serbian enlighten-
ment thinkers, was also born. The coincidences don't stop there:
Aside from being born in the same place, they both had lives 59
years long, half of which they spent in Russia, and they were both
university teachers. After finishing the gymnasium, he attended
studies of medicine in Cluj in Transylvania, where there was at the
time a significant Serbian community. What we know about him is
that he was a student with a wide spectrum of interests, especially
in the social sphere. He was an avid student of events transpiring
in Russia, for instance. During 1904 and 1905, he lived mostly in
Bern, Switzerland, where, at the time, Mileva and Albert lived. This
is where the Einstein museum is now. From some of his letters,
it seems evident that he was inclined towards the revolutionary
ideas that were at the time taking root in Russia. He was probably
influenced to adopt these ideas by the large number of Russian
migrants he met. As far as can be determined, he was also close to
Bela Kuhn, who studied at the same university in Cluj. Even in Rus-
sia, where he worked, his story was barely known, until the cele-
bration of 90 years since the founding of the Saratov State Medical
University, when remembrance of him and his life were renewed.
He spoke four languages fluently. After graduating, he worked for
three years at the university psychiatric clinic in Cluj. Practically as a
Hungarian citizen, in 1914, although of Serbian origin, he was first
sent to the southern front against his Orthodox brethren, and then
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to the northern front, where, during the regiment’s retreat, he was
captured and transported to Moscow. That's where the new life of
Milos Mari¢ begins. A prisoner of war, but above all a doctor, he
worked in a military hospital and helped the wounded and sick
while also working as a prisoner at the Department of Histology
at Moscow University. In Moscow, he met biologist and histologist
Professor Vladimir Porfirjevi¢ Karpov (I hope the bust of this scientist
is still standing in the city of Dnipro), who soon became the dean of
the medical faculty in Yekaterinoslav. In 1917, at Karpov's invitation,
he moved to Yekaterinoslav, a city later known as Dnepropetrovsk,
and now Dnipro, where he worked as an associate professor, and
then as the head of the histology department.

He soon married Maria Vasilyevna Karpova, the daughter of
Dean Professor Karpov. Allegedly, he had been married previously
but was declared missing, and his first wife was officially declared a
widow. When Professor Karpov returned to Moscow in 1925, Mari¢
replaced him. From 1930, he moved to Saratov, where in 1935 he
received the title of Doctor of Science and became a professor. Pro-
fessor Mari¢ was an exceptional and dedicated worker, involved in
scientific research and teaching, leading laboratory exercises, and
serving as Dean of the German Department. With the rise of Hit-
ler to power, it became clear that Albert Einstein needed to emi-
grate, and he also received an invitation from Saratov to move to
the USSR. In Evgeny Berkovich's publication, “As Grains Between
Two Millstones. Victims of Dictatorships in the 20th Century,’ the
words of Boris Shain, an American mathematician who worked at
Saratov University until 1979, are cited, stating that Gavril Konstan-
tinovich Hovostin, the former Rector of Saratov University, whose
greatest desire was to create a “Gottingen on the Volga,’ sent a di-
rect invitation to Einstein to move to Saratov in the 1930s. Einstein
was already aware of Saratov, as Mileva Mari¢'s brother lived there.
Although he sympathized with the USSR, he disliked the Stalinist
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dictatorship. Gavril Konstantinovich Hovostin was sentenced to
death on January 20, 1938, and executed the following day. Half a
year before that, the party leadership of the Saratov region, which
supported Hovostin, was arrested and executed. Einstein was per-
haps right not to accept the invitation to Saratov, after all. During
the Patriotic War, Professor Mari¢ trained doctors for the front and
gave lectures, but died on May 3, 1944, of deteriorating health, not
living to see the end of the war and the liberation of his first and
second homelands, Yugoslavia and the USSR. Little is known about
Milo$ Mari¢, and little is written about him in Serbia. The only re-
cord about him was left by Porde Krsti¢ in one chapter. | hope this
injustice will be corrected in the future. Significantly more can be
found about this scientist in Soviet and Russian scientific literature.
Serbs remember him only as Mileva Mari¢’s younger brother and
Albert Einstein’s brother-in-law, but he was much more than that.
As far as is known, after being captured and staying in the USSR, he
never returned to Serbia.

Evgenija Placek and Milo$ Mari¢ may have met, though
| have never seen any evidence of this whatsoever. Maybe at a
Feodor Chaliapin concert? Or in a theater where Vasily Kachalov
played? Under pressure from academician Lysenko, the great sci-
entist, Evgenia Plachek had to leave Saratov in 1939.

The beginnings of oilseed production in Serbia are linked to
the first half of the 19th century. Before that, in Serbia, mostly ani-
mal fats were used. At this time, Serbia was divided between two
large empires, the Ottoman and the Austro-Hungarian. Vojvodina,
which was a part of the Habsburg monarchy, started producing
oil much sooner, especially from rapeseed, and mostly thanks to
colonization programs conducted at the end of the eighteenth
and the beginning of the nineteenth century, and the arrival of a
German population. Aside from Germans, the regions of Backa and
Banat were settled by Slovaks, Ukrainians, Hungarians, and others.

133



Aside from hemp, Germans also used rapeseed, which was the
first widely farmed oilseed crop, and the German population
would later spread and settle in Srem as well. Unlike Serbs, who
excelled at ranching, Germans farmed well. In Central Serbia, an-
imal husbandry was the chief economic activity, and even Mi-
loS Obrenovi¢, the leader of the country, had originally been a
livestock merchant. With the middle class starting to form in the
country, the foodstuffs eaten, especially in cities, would be en-
riched by some imports, including vegetable ails.

The actual start of oil production, however, is tied to the
opening of the first vegetable oil factory, when the wealthy Jew-
ish merchant Jakob Lenji built the first oil mill in Vrbas in 1855,
which produced crude oil from rapeseed and pumpkin, while
refining took place in Budapest and Koprivnica. Sunflower was
initially imported. The second factory built in Serbia was in Zren-
janin, and construction began in 1938. Sunflower occupies more
and more fields in Serbia, and oil factories are opening in Backo
Gradiste and Krusevac.

Sunflower is primarily cultivated over large areas in Vo-
jvodina. In the period following World War I, cultivated areas
fluctuated between 30,000 and 60,000 hectares, significantly
increasing starting in 1986 when sunflower was cultivated on
over 150,000 hectares in Vojvodina. Crisis years for sunflower
occurred between 1981 and 1985 due to an epidemic of stem
canker (Phomopsis helianthi), causing areas to plummet to just
35,000 hectares. In recent years, areas in Serbia have stabilized at
around 250,000 hectares, and it is also cultivated in neighboring
countries: in Croatia on approximately 50,000 hectares, in North
Macedonia on about 10,000 hectares, and in other regions of the
former Yugoslavia in smaller amounts. Serbia is also a sunflower
oil exporter, particularly to countries within the EU. In Serbia, sun-
flower breeding is primarily connected to the establishment and
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work of the Institute of Field and Vegetable Crops in Novi Sad.
Within the Department of Oilseed Crops, a large number of hy-
brids have been created that are cultivated globally. Beyond hy-
brids for oil production, those with different oil qualities were also
created, as well as confectionary sunflower, sunflower intended
for poultry and bird feed, and herbicide-tolerant and decorative
varieties. Researchers at this institute significantly influenced
global sunflower development through their scientific work and
participation in various associations.

Sunflower is cultivated in Hungary on approximately 700,000
hectares, with average yields among the highest in the world. Re-
garding area within the EU, it ranks fourth after Romania, Bulgaria,
and France, though it is in close competition with Spain for that po-
sition. Hungarian science has been well-regarded, both in the breed-
ing and in the study of abiotic and biotic plant stresses. We remem-
ber the work of Academician Erna Kurnik, Dr. Gizela Nemet, Dr. Jozef
Frank, and especially Professor Dr. Ferenc Viranyi, a leading expert in
phytopathology, particularly in the study of sunflower downy mil-
dew. However, | would especially highlight one scientist, Professor
Dr. Zoltan Hovath, a true sunflower expert, professor at the University
of Debrecen, and one of the most deserving figures in the expansion
of sunflower cultivation in Hungary. In addition to lecturing, he man-
aged the production of hybrid sunflower seeds on several thousand
hectares in Bacsalmas. When traveling from Bajmok in Vojvodina,
one simply crosses the border to arrive in Bacsalmas.

Professor Horvath had an interesting youth as, just after
high school, he spent two years in the military, serving on an 1I-28
bomber, and he even participated, though briefly, in the invasion
of Czechoslovakia in 1968. The following year, he got a job at the
state farm in Bacsalmas. He was a close associate of the Institute in
Novi Sad, and as a sign of respect for him, one of the hybrids was
named after him—Zoltan PR. What intrigued me as a young scien-
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tist, in particular, was his study of the relationship between broom-
rape and sunflower, and in particular, the connection between the
phytomelanin layer in the seed and the resistance to broomrape.

He worked there for 38 years, and in May 2001, he was dis-
missed for political reasons. On May 21 of the same year, demon-
strations of support for Zoltan Horvat were held. Although prom-
ises were made that the company would remain state-owned
and continue to benefit the local population, it was sold in 2004,
shortly before Christmas. Such was the time, and every era carries
its burdens. Zoltan Horvat later retired but remained connected to
Bacsalmas until the end of his life. He published over 200 scientific
and professional papers and 16 books or book chapters. In 2006, he
published a book in Hungarian,"The History of the Jews of the Town
of Bacsalmas (1750-1950)," over 400 pages long, containing numer-
ous documents related to Jewish life, with a particular focus on the
Bacsalmas ghetto and deportation. He describes the fate of the syn-
agogue, discusses the Holocaust survivors, and details the Jewish
cemetery, which was destroyed twice, all based on three years of
research. Zoltan Horvat also worked intensively on the protection of
rare species, both plant and animal, especially birds. He discovered
the existence of several species in the Hungarian fauna, such as
Opius occlusus, Acanthoscelides pallidipennis, and Aphis nerii. He is
the recipient of many awards in Hungary and abroad. If anyone has
ever loved their city and sunflowers, people and nature in general,
then that had to have been this extraordinary scientist, business-
man, professor, humanist, patriot — a man of broad views and inter-
ests. He passed away in 2021, leaving behind a true legacy. It was
an honor for me to have personally known Prof. Dr. Zoltan Horvat.

The north of Vojvodina is susceptible to broomrape in-
festation. For a long time, the problem was managed through
breeding, but in the 1990s, a new race of broomrape was ob-
served in northern Backa, likely introduced from southern Hunga-
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ry, where sensitive confectionary sunflower varieties were more
widely cultivated. Sandy soils favor broomrape, and often, due to
increased drought on these soils, crop rotation is neglected, lead-
ing to more frequent return of sunflower — a more drought-tol-
erant species — to the same fields. Since resistance to broom-
rape race E is inherited dominantly, the problem was relatively
quickly solved through domestic breeding and the introduction
of foreign hybrids carrying this resistance. Most sunflower areas
in Serbia now utilize Clearfield (CL), Clearfield Plus (CLP), or SU
hybrids — or, as they are commonly known globally, herbicide-tol-
erant (HT) sunflower hybrids. Cultivating CL and CLP hybrids al-
lows for successful broomrape control through the application
of herbicides specific to this technology, such as imazamox and
imazapyr. This is not the case for SU hybrids, where tribenuron
methyl is ineffective against broomrape. Thus, SU hybrids must
be resistant to the present races of broomrape to be viable. When
choosing a hybrid and technology, attention must be paid to the
genetic resistance the hybrid possesses. Often, to quickly address
the problem — especially when resistance is inherited dominantly
— backcrossing and marker-assisted breeding are used to intro-
duce resistance into the male component of the hybrid (Rf line)
because this process is faster. This solves the broomrape prob-
lem in the hybrid but not in seed production, where the yield
carrier is the female component, limiting hybrid production to
areas free from broomrape infestation. If the hybrid is CL or CLP,
the problem of controlling broomrape in both the female and
male components is solved by applying CL or CLP herbicides, as
both components must exhibit herbicide tolerance. In classical
hybrids that are not tolerant to these herbicides, the solution is
to select fields without broomrape risk. With these hybrids, the
best option is to introduce broomrape resistance into the female
component over time, as suitable seed production regions with-
out broomrape risk are becoming increasingly scarce. According

137



to Serbian researchers, the appearance of the race F broomrape
was established in Vojvodina in 2018. Most newer hybrid assort-
ments, regardless of whether they are HT or not, carry resistance to
race F, thus significantly slowing the spread of this race. The emer-
gence of new broomrape races is most often associated with drier
regions and light soils, and is therefore more common in countries
like Spain, Turkey, Romania, and Russia, and less so in Hungary or
Serbia. However, vigilance and monitoring for new races are always
necessary. Physiological races are often impossible to distinguish
morphologically, differing only in their ability to infect specific lines
and hybrids. Monitoring them is currently possible through differ-
ential lines or hybrids. This involves collecting broomrape seeds,
sowing them alongside seeds of differential tester lines (in a com-
pletely sterile substrate), and then determining the presence of
physiological races based on the reaction of the lines or hybrids.
This isn't always straightforward, especially with new races, as it re-
quires well-defined differential lines. Due to the lack of such lines for
races beyond F, interpretation can be subjective, often leading to
confusion among seed buyers. So, for some, a hybrid is designated
G, for others H, and so on. Thankfully, the alphabet is long, and as far
as | cantell, no one has reached “Z"yet. Thus, there’s a Gru race, a Gsp
race, etc. Complicated, isn't it, when there are no clear rules?

.Qnte’zesting fact: Since 2007, _/v/unga’zy Aas /Losted a nationa/
cake—making compelition on /4ugust 20t/1, commemorating tlle ﬁ)un—
o[ing of t/le ﬂunga’zian state. Saint Step/len c[iec/ on t/Lis Jay n 1038,
/ww[ng t’zans][o’zmec[ ./Junga’zy nto a twe gwwpean Chuistian nati-

on. I Ae L{ate (s a[so a ’ze[igious /zo[iday, ce/eb’zating the ][east 0][ Saint
_S)tep/wn. Vatious festiva[s ate held on this c/ag, and that's when the

cake compelition ta/<es p[ace. I 2007, t/re winning cake was namec[

“.S)unﬂowe’z, 0 c’zeatec[ bg Scim[o’z jroclo’z ﬁom t/Le ﬂaécsék pasty
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sAop n ﬂuc/apest s16th district. It's a very clemanc[ing cake to make;
n my optnion, it s one 0][ tAe é»est cake tecipes Dve ever seen. j][ your
t’zave[s take you to /Zuc{apest, Jon ’t fo’zget to visit t/u's pasty 5/10/9 and
tuy the winning “Sunﬂowe’z " cake. You won 't reqgret . Fot those who
want to make it themselves — and that s on[y ][o’z tue kitchen masters
_ believe me, look ]4)71 the tecipe ][o’z ten pottions online. There’s also a
ﬁ[m aéout 20 munutes long that wi// su’ze/y /le/p you make it co’z’zect/y,
t;cough you U need either know/ec{ge 0][ Jv/unga’zian ot a tianslator.
gave up on i éecause it ’s tw[y fo’z, masters of t/Le c’zaﬁ, anc{ Jv/aécso’é
pastiy s/lop s on/y 45 munutes ﬁom my house.

Leaving aside Ukraine and Russia, which are first on the list
in terms of sunflower cultivation area, Romania is next. Believe it
or not, sunflower is cultivated on over 1 million hectares in Ro-
mania with very favorable climate and soil conditions, but also
with a long history of cultivating sunflower from the start of the
20th century. The oldest data about sunflower culture in Romania
datesto 1910, when itis mentioned that sunflower was cultivated
on about 700 hectares. In the interwar period, the acreage plant-
ed with sunflower grew significantly, and sunflower displaced
olive oil. Already during the 1930s sunflower was cultivated on
over 200,000 hectares. Work on breeding was started in Romania
precisely during the thirties, and new, local varieties Maslinica,
Uleioasa de Tg. Frumos and Neagra de Cluj spread rapidly. These
varieties had lower oil content and more hull by weight; even
then, broomrape was a serious problem. Immediately after WWII,
the sunflower acreage increased twofold. Russian high-oil vari-
eties like VNIIMK 8931, Smena, Peredovik, Saratov 169, and so on
were put into use. Breeders provided new local varieties, too, like
Moara Dmenasca, Timisoara 138, Barragan 19, and so on.
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The biggest progress in Romanian breeding was made with
the establishment of a breeding department in Fundulea, near Bu-
charest, headed by Prof. Dr. Viorel Vranceanu. The renowned Record
variety emerged from this program, completely dominating sun-
flower production in Romania between 1966 and 1970, with areas
exceeding half a million hectares. Believe it or not, this variety was in
catalogs of registered varieties up until 2003, and it was permitted
to sell it as recently as 2006, so that we can say that it was cultivat-
ed in Romania for a full 42 years. Vranceanu believed that hybrids
were the future, and from 1966 onwards, he worked exclusively on
creating them. He put his idea into practice, and in 1971, the first
Romanian sunflower hybrids, Romsun 52 and Romsun 53, were reg-
istered and entered commercial production. They were based on
nuclear-type sterility, and by 1973, they already accounted for about
20% of the sunflower area in Romania. In most of the world's litera-
ture, these two hybrids are considered the first commercial hybrids
in the world. A fantastic achievement by a breeding team led by
Prof. Vranceanu. All new hybrids from the Romanian selection were
based on cytoplasmic male sterility for several years. However, the
most significant leap in sunflower production occurred after 1991,
when Romania cultivated sunflower on nearly 1.2 million hectares.

Three factors influenced this: the market economy, the
growth of processing capacity, and adapted hybrids. Today in Ro-
mania, hybrids of foreign breeding programs dominate, reacting
more quickly to market demands than domestic ones. Anyone
involved in sunflower hybrid breeding for a long time remembers
excellent hybrids from the Romanian state program, such as Fa-
vorit or Performer. The work of breeders and phytopathologists in
discovering resistance to new races of downy mildew is also vital.
Production is widespread and requires a robust system of trials to
properly regionalize hybrids in Romania, from the very dry regions
in the south to the intensive ones in the west, and from regions
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where downy mildew is aggressive to those where it is minor. For
all Romanians, Viorel Vranceanu is synonymous with the creator
of the first sunflower hybrid. Before working on sunflower, Profes-
sor Vranceanu wrote a thesis on heterosis in hemp, which likely
fueled his strong belief in heterosis in sunflower. If anyone can
stand alongside Pustovoyt, it is certainly Viorel Vranceanu, with
his vision, knowledge, and dedication — the father of Romanian
sunflower breeding. He was not only a scientist and top breeder
but also a publicist, and he supervised 22 doctoral students.

While in Eastern European countries, sunflower was widely
cultivated for oil production in the early 20th century, in France,
they were cultivated as bird feed until the 1960s.

ﬂnte’zesting ][act: J don 't know g[ anyone hasn 't heard ot wead
a[)c)ut .S?mon Wiesent/la[. _7 /wse w/zo /wwen ’t, anc{ ﬂ t/u'nk many
aze youngez, s/zou/d c[eﬁnite[y c[o so, as t/zey /zave muc/z to /ea’m. f/is
Aook “7 /ze Sun ower, i as fa’z as ﬂ know, /wcs nevex been tmns/atec/
into Sethian. And W/Ly s it so impo’ztant? Simon Wesenthal is also
known as a Vazi /runte’z. Me was éom on tAe tevutory 0][ p’zesent—c[ay
westein 'Mk’zaine, n t/Le vi//age 0][ Buchaclt n t/w j-e’mopi[ oé/ast. /3y
t/ze enc{ o][ Wo’z/d W ﬂ, ga/icia was part 0][ t/te ﬁust’zo-ﬂunga—
wan Wona’zc/zy. Mis fat/le’z died in World War I as a resewist in the
Awttofﬂunga’zian aimy. /4]4@’1 Would W 5 that tegion belon-
ged to po/anc[, éut tlu's c[tc/ not make t/uhgs any easter fo’z t/ze }ewis/c
popu[ation. He ][ai[ec[ to entoll at unwersity in Lviv due to quotas ]4)7
g()ewislz students, S0 lze comp[etec[ /u's a’zchitectu’ze c[eg’zee n /Omgue.
/4/4@’1 g’zac{uating, /1@ ’zetu’mec[ to ﬂuehaclz, ma’z’ziec{, anc/ eve’zyt/ling
was ﬁne until 1939, W/len, aﬂe’z the signing 0][ the non-agqression pact
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Aetween ge’zmany anc[ t/te ?//5)5) ,? , t/w _S)oviets took over part of po—

lish terutory. This [)egan mass nationalization and c/eans[ng 0/[ the
“lyou’zgeoisie, i am! t/nis (s W/Lat /Lappenec/ to Wesentha[ s step/[at/w?z,
w/zo was a’z’zestec! éy t/ze nx q/ﬂ), amj W/lO /ate& WOLL[C{ (jie n pu-
son. When the ge’zmans occupiec/ that eglon in their campaign to the
east, even tlzoug/z he avoided execution, he did not escape the camps.
%’ﬁe’z the }anwska camp, he was moved to a camp neax Lo, In
/4ugust, /us mot/w’z was sent to a camp W/le&e s/te was mu&c[e’zec[, arw/
éy Septemée’z 0][ t/ze same yeatr, most o][ /us am{ /1[5 Wy[e 'S cousins were
mu’zzje’zecl. He lost a tota/ 0][ 89 c[ose /[ami/y memée’zs, anc{ /w ;cimseé[
avoided certain death several times. To move as much 0][ the popu/a—
tion away ﬁom the oncoming Red A’zmy, the tetreating ge’zmans [eﬁ‘
34 pusoners a/ive, and Simon Wiesenthal was among them. /l/e’zy
][ew prsonets suw[vec[ tAe joutney west tlttougll P /as/tov, G¥055— ,?osen,
and Buchenwald to end up in Mauthausen in Nosthemn Austiia.
Me weighec[ /ess t;wm 40 Li[og’zams amj /ay /1@[/9[@55 n camp, W/Le’ze
the stench was so howendous that even the most hardened S'S gua’zcls
would not enter. When Mauthausen was lbesated éy an Ametican
a’zmo’zen[ unit on t/Le St/l of Wag 1945, Wesent/za[ was éate[y a/[ve.

Alside ﬁom his humanitazian eﬂo’zts immec/iate/y aﬂe’z the waz,
his main goa/ was a/ways to é’zing escapec{ %azis, tesponsié/e fo’z the
death of m[[/ions, to justice. He soug/lt t/w e[usive &chmann, W/L(),
at t/Le time cy[ Ge’zmany s c[e][eat n WW.QJ, simp[y vanis/tec[. n
1953, Wiesent/ta/ a/’zeac{y knew that gic/zmann was in /4’zgentina. B
wasn ¢ until 1959 that ge’zmany iry[o’zmec{ Iswael that Eichmann was
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in Buenos Aives and /iving under the pseuc[onym Ricasdo Klement.
_7 /w%e, Ae was captmec/ ég .Qs’zae/i agents am[ taken to _Qsme[ ﬁﬂz t’zia[.
Eichmann was ][ounc/ gui[ty 0][ mass mutder and executed on Way
31st, 1961. /41104[ g)ic/zmann was n c/wz’zge o][ t/Le coo’zc/ination 0][ t/Le
p[an to exterminate mi//ions 0][ peop[e, }ews n pa’zticu[a’z, unc[e’z t/ze
c[esignation of “The Final Solution” ( gm[/ésung). He was oﬁen
called the C/Lie/ Eecutionet 0][ Nazi Ge’zmany.

In October 0f]966, siteen SS oﬁqce’zs, nine OJ[ whom weze hunted
down éy Wiesenthal, wete tuied in .S;tuttga’zt ﬁ)’z taking pait in the exter-
munation 0][ Jews in Luiv. /4m0ng them was Franz Stang[, the com-
mcmc/e’z oj[ concentiation anc[ extermunation camps, j;zeé[inka omc[ Soé[—
bot in occupiec[ Poland. /4]46’1 thice ears 0][ Wiesenthal's patient sectet
wo’zL, gtang[ was ][oum{ n /Jj’zazi/, anc{ n 1967, /1@ was ’zetu’mec{ to West
ge&many. _Me was sentenced to /ij[e in puson, and it is thewe that he died.

%u’zing his visit to the United States while promoting his book
“J(i//e’zs among us, i pué/is/led in 1967, Wiesent/za[ annozmced t/tat
he had ][ourw[ HMewmine /ann, née /3’zaunsteine’z, a /zousewg[e who
lived in Queens, New Youk. Mhs. /ann had overseen the murders
0][ sevem[ /lum[’zec/ chi/t/&en n chblanek Tl /Le&e, the prisonets Aacl
ca//ec[ /167 W/ Ae gtomping Wa’ze, i ant[ s/ae was kmown ][o’z cwsAing
peop[e and childven under het jackéoots. She was extradited to ge’z—
many ﬁ)’z t’zia/ ﬁ)’z war cimes. In 1973, s/te was sentencec{ to /y[etime
impusonment. She was weleased on health g’zounds in 1996 and died
t/wee yeazs [ate’z.
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Wesenthal’s éook, “The Sun owet, " s one of the most po-
gnant books 9 have ever vead. This book has been and has vemained
the suéject 0][ mucA po/emics, not ]4)’2 t/u's passage, Aut fo’z ot/Le’z pazts.

7 /le book “j- /16 Sunflower ™ contains many messages t/Lat
evoke emotions am[ ’zeﬂection n us, anc[ WAen we ’zeac[ t/w l)ook, we
a[ways want to tetun to it as L/[ we haven t j[u/[y understood eve’zgt/dng.
In one pait 0][ tlle booA, at t/Le /zeig/zt 0/[ t/w war in 1943, a group oj[
wotkets ﬁom Iembe?zg ( the ge’zman name foyz Lviv in p’zesent—c[ay
uktaine) was sent ﬁom the camp to a nea’zéy mi/itmy /lospita/ to
c[ean up mec[[ca/ waste. Wiesentha/ was ca[/ed Ay t/w nuise to t/le
éec[s[c/e 0][ a c[ying Nazi solc/ie*z, X il S Tl /ze 50/6[[6’1 asés Wi@sentha/
][o’z /[o’zgiveness /[o’z lLL'S patticipation in t/w Li[/ing 0/[ }ews. A year ago,
lze /zac{ c{est’zoyed a éui[c{ing wit/1 300 }ews Wif/zin, ki//ing anyone w/zo
tried to ﬂee. JJaving been asked ﬁ)’z fo’zgiveness, Wiesenthal leaves the
r0om without a word. The next c/ay, he leans that Kal has died and
/eﬁ him all his Ae[ong[ngs. Wiesenthal ’zefuses to take them and asks
t/Le nuise to senc[ tltem to /us motAe’z. W@sent/la[ wonc[e’zs y[ Ae sltou/c/
Aave ]l;)’zgiven Aim. A t/ze enc{ 0][ tAe waz, /re ﬁnc[s X a&[ s mot/m éut
doesn t tell het about his involvement in the Li/[ing 0][ }ews. Should he

have ﬁ)’zgiven him o1 not? This dilemma tovments us all even toalay.

In t/Le 5004 s /atest edition, t/ze’ze are 53 answeis to tiu's que-
stion ﬁom c{%[e’zent peop/e, compa’zec{ to 10 in t/ze ﬁ’zst ec{ition. Tl /Lese
included theo/ogians, po/itica[ [eac[e’zs, widters, /awye’zs, psyc/lia—
tuists, ﬂo/ocaust SUTVIVOTS, and even ﬁ)’zme’z Wazis, among ot/ze&s.
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W/zat t/ley ’zep/zec/ ’zeac/ fo’z youise f ﬂoweve’z to ’zevea/ 3% answetec{
no ﬁ)%gweness, 10 answe?zed %&gzveness, anc[ 9 wete unc/eac[ec[

Simon Wiesenthal died in Vienna in 2005 in his home. _Me

was 96 years 0/4 /3[09’1(1,0/16&5 c’zec{it him witlt uncovering 1,100 majot
anc[ minor Nazi c’zimina[s. On one oceasion, /w statec[ “W/len Aisto’zy
looks back 9 want peop[e to know the Nazis wewen t able to kill millions
0][ peop/e and get away with it.” A/t/wug/z the hand ofjustice did not
veach all those he wanted, he [eﬁ a Jeep mark on the /u'sto’zy 0/[ this
world. GOCI gave him a long /y[e and much to do Ju%ing his /g[etime.

JJe saw sunﬂowem many times aﬁe’z 1945. y@a&s passed, éut t/wy

never ceased ’zeminc[[ng him of those he had encountered and described
n ZLLS éook, Tl /ze Sunﬂowe’z.

On the border between Romania and Ukraine lies one of
the most interesting European countries, the Republic of Mol-
dova. Situated between East and West, it has often fallen under
the rule of various states throughout its history, only gaining the
status of a Principality in the 14th century. It achieved indepen-
dence in 1991 with the dissolution of the Soviet Union. Two rivers
flow through it: the Prut and the Dniester. The Prut River flows
into the Danube, which then flows into the Black Sea. Moldova
also has a port on the Danube called Giurgiulesti. The population
of Moldova is around 3 million. The majority of the population is
Orthodox Christian. Always on someone’s path, Moldova is ac-
tually a mixture of nations, and the Moldovans themselves are
descendants of the Dacians. The national language is Romanian,
but a significant portion of the population also speaks Russian.
The capital city is Chisindu.
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Moldova, largely located in Bessarabia, was under Turkish
rule for a long time before being ceded to Russia in 1812. After
the Crimean War, Bessarabia became part of Moldavia, only to
revert to Russian rule in 1878, and was occupied by Romanian
troops in 1918. The USSR created the Moldavian Autonomous
Republic in 1924 and annexed it to Ukraine. In 1941, it became
Romanian again, only to end World War Il as part of the USSR,
where it remained until 1991.

Having visited this beautiful country many times, | have
organized important meetings and field visits, and it often hap-
pened that 90% of the participants had never visited this beauti-
ful country before. Moldova is a land of wonderful and hardwork-
ing people, a land of wine, fruit, and sunflowers.

Moldova does not possess significant economic resourc-
es, and agriculture is probably the most important sector of the
economy. It is believed that French settlers brought quality grape
varieties in the mid-19th century, but viticulture and winemak-
ing have been part of their history for thousands of years. Today,
winemaking is one of the most recognizable brands of this coun-
try. Vineyards cover nearly 150,000 hectares in Moldova. 75% of
wineries are in the private sector. In the region | come from, it
is commonly said: “The vineyard seeks a servant, not a master,
because there is always work to be done in a vineyard. Viticulture
is hard work and requires a lot of physical labor. The same is true
for fruit cultivation. That is why | said that Moldova is a land of
hardworking people.

Sunflower is cultivated in Moldova on surfaces that vary
between 300,000 and 400,000 hectares, which makes Moldova
one of the biggest exporters of sunflower oil in the EU. However,
sunflower is not a new crop for the Moldovans. According to his-
torical records, its cultivation here developed at the same pace as
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that in Russia, and according to some data, the production of ail
started as early as the 1860s.

.Qnte&esting ][act: The most extensive wine cellar in the would
;5 W/o[c[ova, i s ca//ec[ W/i[estii Wici, and it s on[y 18 ki[omete’zs
distant ﬁom the capita[ cty 0][ C/@indu. The comp[ex has over 250
ki/omete’zs oj[ uno{e’zg’zounc{ turme[s, thouglt “on/y " 120 ki/ometets are in
use. This wine cellar is in the Guinnessbook 0][ World Records (2007
ec{ition ) as t/Le wine ce[[a’z with t/Le /a’zgest co/[ection of wine n tlle wot-
/c[, /J()asting a%ounc/ two mi//ion l)ott[es. Tl he seconc[—/a’zgest wine ce//a&
n tAe WO’[[O[ a[so /mppens to [)e n Wo[c[ova. eis ca/[ec{ C’Zicova, a[so
quite close to Clu;sindu. This collection is a “mete " 1.5 million bottles.
Tl /Le unc/e’zg’zounc{ streets anc{ [aéy’zint/zs 0][ Cricova ave, [iéewise, about
120 kilometers long. This collection hoasts wines that be[ongea/ to the
collections of many histotical ﬁgu’zes, and even those 0][ the Nazi [eac/e’z,
ﬂe&man goe’zing. ﬂ/ youx tmveé ever take you to moldova, you must
on no account miss a visit to these vineya’zc[s. Jhad the opportunity to

vistt éotlt, move t/wm once, amj eac/l tume was unique.

Dris no coincidence that many ][amous pe’zsona[ities have visited

t/wse wineites, suc/l as Yuni Gaga’zin, Lara f/Taéian, /4nge/a Mex-
ke/, }o/m J(e’z’zy, Donald T usk, and Vladimi putin, who celebra-
ted his 50th éi’zt/lc[ay in Cricova.

Let's return a little to some forgotten technologies. Seed
shedding of sunflower is a very negative characteristic and can
lead to serious yield losses both before and during the harvest
itself.
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This trait is genetically controlled, and all hybrids exhibiting
a higher risk of shedding should be removed from the breeding
program as soon as possible. In some years, if this negative trait is
present, very large yield losses can occur, which will surely signal
to the producer that the particular hybrid should never be sown
again. In the period when varieties were cultivated — more than
fifty years ago — the description of the variety often included a
note indicating it was “suitable for mechanical harvesting. Today, it
is unimaginable to include such a statement in the description of
a hybrid. Probably no younger agronomist would understand that
message. However, during the era of variety cultivation, one of the
problems was seed shedding, so harvesting was sometimes done
manually. The Kuban method was the most well-known method,
where 6-7 sunflower heads are arranged on one sunflower stalk
with a few centimeters spacing between them. Left on the stalk
for several days, until the moisture content of the seeds falls to
around 10%, the entire stalk is then cut off — it resembles a “shash-
lik” — and carried to the thresher or combine harvester adjusted
for sunflower processing. This allowed varieties problematic due to
seed shedding to preserve yield, reducing losses to a minimum.
Try to imagine countries like France, Germany, and Slovakia, where
today the proportion of the population engaged in agriculture is 2
or 3%, and needing to find workers for manual harvesting. Even in
Serbia, where the proportion of the agricultural population is more
than 10%, finding workers for such a task would be practically im-
possible. What, then, can we do? Select hybrids without seed shed-
ding, of course. Therefore, breeders, when creating hybrids, must
keep in mind that, besides China, Tanzania, or India, where manual
harvesting is still common, their shedding-prone hybrids have no
other market. In those countries, the proportion of the agricultural
population is extremely high — more than 40% in India and around
60% in Tanzania. Therefore, some shedding can be tolerated there,
as manual harvesting can compensate for it. In wild species, in con-
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trast to cultivated sunflower, seed shedding is a positive trait, lead-
ing to more successful survival and spread. In other words, from
an evolutionary perspective, species with better shedding have a
higher chance of surviving and propagating. In a production sense,
this is an absolutely negative trait, the opposite of the evolution
of the species itself. Therefore, interspecific crosses with cultivated
sunflower, intended to introduce certain traits such as disease re-
sistance or drought tolerance, simultaneously increase the chance
of introducing negative traits, one of which is seed shedding, char-
acteristic of many wild species. In some crops, certain treatments
result in reducing shedding, but | have not heard of such results in
sunflower. Therefore, at this moment, it is best to eliminate all shed-
ding hybrids and continue genetic studies of this trait.

ﬂnte’zesting ][act: We have heard a lot about Vincent Van
Gog/t, p’zoéaélg t/Le most ][amous sunﬂowm painte%. We mig/tt not
even know about his sunﬂowets and the Yellow Mouse toc/ay g[ it
hadn 't been ﬁ)’z postman JQOSep/L Roulin and his son Camille. Ca-
mi[[e [i\/ec[ ma p/ace wit/L many sunﬂowe’zs. Ohe c[ay, W/L[[e waiting
fo’z his fat/te’z, the local postman, Van ng/z came out of the train
at the ’zai/way station. Me had no money ot f;zienc[s. Camille and
/zis fathe& /Le/pec[ Vincent move into t/Le /Louse, éut Cam[[[e a/so
picéed a /wmdfu/ of éeautg[u/ sunﬂowe’zs fo’z him. The Roulin fami[y
éecame Vincent s f;zienc[s, anc{ t/Lat s /tow t/te setles 0/[ portrais 0][
the /ami/y came about — pottrads 0/[ }05@/9/1, /L[s wg[e /4ugustine,
and their childzen /4’zmanc{, Cami[[e, and Marcel. Camille was
with Vincent when childsen ﬁom the vi[[age thiew stones at him
while he was returning home with his painting supp/ies. Mis fat/ze’z
t/Len to[c{ /1im: “Don 't cuy, Cami[/e, peop/e usua[/_y 6{0 t/wtt to t/wse

149



W/zo ate clyf[e’zent ﬂom t/wm. 0 500/1, /l/incent /ww/ to [eave t/le p/ace

anc{ /us ﬁierw{s, taking witA /um a painting 0/[ Cami[/e s sunﬂowe’zs.

Tl /Len no one wantec[ to [Juy /us paintings, éut toc[ay, you neec/ cleep
pockets inc/eed to éuy a /l/an gog/l. Once t/wy t/vzew stones at /nm,
and now you need to book months in advance to get a ticket to the

Van goglt Museum in Amsterdam and see paintings like “The
Yellow Mouse” and many othess. Lauwrens An/w/t wiote and pu-
blished this beautiful stowy in 1994 under the title “Chamille and
t/le Sunﬂowe%s. i /Qeac[ing it takes no mote t/wm /Laé[ an /lou’z, éut

because of the Wonde’z][u/ illustzations and the story itseé[, you a/ways
want to revisit it. /4/t/10ug/1 wiitten /[0& c/ﬂ/o/’zen, J t/uhk it appea/s
to éoth c/li/c[&en and ac[u/ts. /415 [east that s Aow 4 expe’z[encec/ it.

In the previous post, | briefly described beekeeping and
its connection to the sunflower. We are all familiar with the
use of beeswax, but did you know that sunflower wax also has
wide applications, primarily in cosmetic preparations? The wax
is mainly found in the sunflower seed shell, in a concentration
of 1 to 3%. What role does the wax play? What does it do in
the sunflower seed? Isn't this one of those rare coincidences in
nature? Of course not. The seed is a world traveler, constantly
moving somewhere with one goal: survival and species propa-
gation. The seed must remain in a preserved state, sometimes
for years, until it gets a chance to germinate and develop a
new plant. Wax plays a key role in seed preservation—and not
just seeds. The plant cuticle that covers the surface of the leaf,
stem, flower, and all non-woody parts of plants protects them
from drought, extreme temperatures, UV radiation, mechani-
cal damage, and infection by pathogens and pests. The plant
cuticle mainly consists of a matrix of cutin — an insoluble poly-
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ester — and wax. Considering that the seed is the final prod-
uct of most plant species, it's not surprising that wax is also
found in the seed. The seed coat is a protective barrier for the
embryo inside, protecting it from physical damage, pathogens
and pests, as well as various stresses. The seed coat also caus-
es seed dormancy, preventing germination until appropriate
conditions are met, ensuring it survives until the right mo-
ment. The seed coat is an important part of species reproduc-
tion. Wax is undesirable in sunflower oil and must be removed
during refining, a process called winterization. As a byproduct,
sunflower wax is obtained, which has its own market value,
mainly for cosmetic preparations. Winterization uses solvents
and lower temperatures to separate lipids from waxes. The ex-
tract is dissolved in alcohol, and the lower temperature allows
the compounds to be separated based on their melting points.
The resulting winterized oil then undergoes deacidification
with deodorization, and finally hydrogenation, completing
the process of obtaining refined sunflower oil. The extracted
waxes are then further purified by filtration, washing, and dry-
ing. Thus, purified sunflower wax is usually in the form of hard
pieces or flakes. Sunflower wax is composed of long-chain fatty
alcohols, esters, and fatty acids, with a melting point of around
75-80°C, which makes it suitable for cosmetic use. It is added
to lip balms, especially for dry and sensitive skin, as it has emol-
lient properties. It improves the texture of cosmetic products,
and is particularly interesting because of its high melting point,
so products stored in women’s bags and pockets do not melt
or spoil. This wax is completely natural, so allergic reactions are
minimized. In addition, sunflower wax forms a kind of film on
the skin and is very suitable for its protection. Adding sunflow-
er wax improves stability and viscosity, and it is also compatible
with many other ingredients used in cosmetics.
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.Qntetesting fact: Canc[[es can a/so Ae mac[e ﬁom wax c/e’ziven/
ﬁom vegetaé[e oi/s, suc/z as sunﬂowe’z, am{ not just ﬁom éeeswax 01
pa’zaﬂn. Waéing candles is a wonc[e’z][u/ gﬁ /[o*z ﬁ[enc[s and telati-
ves. You need minimal mate’zia/s, experience gainec[ f/l’ZOng/l expei-
mentation, p’zima’zily creatwity, am[ a /itt[e wi//powe’z. You [[ neec[
sunﬂoww wax, wAicll you can [Juy n stotes, p/ta’zmacies, ot on[ine.
You'll also need candle containets, a WL.CL, and optiona//y, a ﬁaf
grance you [ike, a[ong witit some conlaineis ﬁom your kitc/zen. Tl /Le
wax needs to be heated above its me/ting point — around 85°C -
but be ca’zefu/ not to buwn it. Place the wicks in the candle containers
and use a wick holdex to Leep them up’zig/tt while you pour the hot
wax. You can also éuy candle wicks 0][ c[Qf[e&ent thicknesses. Wik
thickness is cuucial /[o’z the candle to bun even[y and s/ow/y enoug/z.
Cool the melted wax to about 75° C and pour it into the p’zepa’zec[
containers with the wicks. Let them cool to 10om temperature—t
s/zou[c{ Ae about 12 /wu’zs, éut you // see ][o’z you’zseé[ W/len t/w canc{/e
(s ﬁm's/lec[. The test is a matter 0][ your expe&imenta/ talent. The-
te s no Aette’z gglt t/wm one you make you’zseé[, /iAe sunflower wax
carw{/es. ﬂf it c{oesn t wo’zk t/Le ﬁ’zst tume, it wi// c{eﬁ"nite[y WO’ZA t/ze
seconc[, magée t/ze t/a[’zc/. /4nc[ eac/c sul)sequent at'tempt W[/[ get you
closer to what you wanted. I fo[/ow the motto: “ﬂf you don 't know
t/w answer, corw{uct an expetiment. i you /wwe seve’za/ va’ziab[es to
conside’z: wax type, wax me[ting temperature, container, wax tem-
peting, wick t/zickness, and wax coo[ing vate. I'm sure you Il ﬁnc[
the best combination aﬁe’z a seies 0][ experments.
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The sunflower stalk is a part we often forget after harvest,
as the main product is the grain or the oil obtained from it. The
stalk is most often chopped up and plowed under, which is also
beneficial. However, the stalk can be used in many other ways.
The bark of the sunflower stalk contains about 48% cellulose and
14% lignin, while the core contains about 30% cellulose and 2.5%
lignin. The sunflower stalk can be successfully used for burning or
for making paper, and the use of cellulose fibers in combination
with other materials has proven excellent for making insulating
material. In Europe and other parts of the world, there is increas-
ing legislative pressure to use more materials of natural origin.
The sunflower stalk can be one of the options thanks to its me-
chanical and thermal properties and its environmental impact.
Research is very intensive on both the bark and the core of the
stalk, depending on the application.

ﬂnte’zesting ][act: How much sunﬂowe’z can be used in vazious
buanches o][ inc[ust*zg is also shown Ag the examp/e oj[ }ess ,Qeclgmve.
/4/46’1 gmc/uating with a c[eg’zee n fas/lion c[esign and tec/mo/ogy ﬁom
Imanclleste& Wet’zopo/itan ?//nivemty, slte Jeve/oped Ae’z career in tﬁe
j[as/ubn inc[ust’zg [)y c[esigmhg ][o’z many intewnational brands. Sut het
c[esign of a wain jacket made ﬁom sunﬂowe’z ]%e’zs caugllt my attenti-
on. 7ascinatec[ éy t/w sunﬂowe’z anc[ its ’zo[e n t/w ecosystem, W/u'/e
Wo’zAing on a project ca//ec/ “Climaﬁ[)’ze, i ustng enziymes Lso/atec[ ﬁom

bacte’zia and ﬁtl’lgi, y&%‘ anc[ /le’l co//eagues a/eve[opec[ a LU’L[C]LL@ p’lOC@SS

]4)’1 oétaming cellulose ﬁée&s ﬁom the sunﬂowe’z stalk. These ]%e’zs weze
then fo&mec[ into knitweaz and then into faé&ic. A Aycl’zop/mbic coa-

ting made ﬁom wax obtained as a [)yp’zoduct n sunﬂowe’z ol ’zeﬁning
p’zovic[es Wate’zp’zoof protection. /4/15{ the color? Jl /ley obtained it éy
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extracting it ﬁom sunﬂowe’z ﬂowe’zs. l /Ley aze cw‘ztent[y Wo’zking on the
commencial c[eve/opment 0][ this p’zoc[uct. B since’ze/_q /wpe t/tey suceceed
n comme’zcia/izing this prototype. B looks ext’zao’zc/ma’zy.

The sunflower root is highly branched with a very pro-
nounced main root that is spindle-shaped. The root can pene-
trate to a depth of up to 4m and a width of 2m. When assess-
ing broomrape infection in trials, we sometimes find broomrape
where we shouldn't, on a hybrid that, according to its pedigree
and what we know about it, should not be infected. We immedi-
ately think it might be a new race. But don't jump to conclusions.
Considering that the plots are relatively narrow, we can observe
that neighboring hybrids are more infected, which aligns with
our expectations.

What happened instead is that the root system of the
sensitive hybrid spread horizontally and onto an adjacent plot,
reaching as far as 2m from the mother plant, and there came into
contact with the broomrape. Root penetration depth varies with
rainfall; roots grow deeper in drier years and remain significantly
shallower in wet years. On average, the root system constitutes
approximately 1/3 of the plant's mass, with the above-ground
portion accounting for the remaining 2/3. However, a compari-
son of scientific publications would likely reveal a 99:1 ratio favor-
ing research on the above-ground parts of the sunflower, with
very little attention given to the roots. Studying the root system is
complex and challenging, but possible.

The root can be considered the hidden part of the plant,
and its location makes its study difficult. Increasing demands for
breeding drought-tolerant plants are intensifying research in
this area, utilizing specialized techniques such as rhizotrons and
minirhizotrons. A technology gaining increasing use involves
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installing probes under plant roots and then inserting a record-
ing device that rotates 360 degrees at specific stages of plant de-
velopment. Installing the probes is a complex process, and the
camera subsequently inserted is also expensive. However, the re-
sults obtained from these trials are very valuable for studying the
dynamics of root system growth and development. The advan-
tage of this method is that the root remains in its natural environ-
ment — in the field where the plant has been planted-rather than
being isolated in specialized chambers like rhizotrons. It can be
readily combined with observations of the above-ground parts,
allowing for harvest and comparison of different variants — fertil-
ization, plant protection, growth stimulants, etc., with yield and
seed quality. The method isn't new, dating back to the second
half of the last century, but the tools have changed dramatically;
today, practically all the equipment fits into a small suitcase car-
ried to the field and connected to a laptop. Developed computer
programs allow for relatively rapid data processing and analysis.
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MARS

Although MARS is often used as an abbreviation for Marker
Assisted Recurrent Selection, here the title refers to the planet
Mars. The inspiration for this chapter came from an article | read
in 2015 about astronaut Don Pettit, who grew a sunflower on the
spacecraft in 2012, calling it “my space sunflower! This was not
a planned experiment. Don just wanted to enrich his home in
space by adding a little greenery in a sea of machines and equip-
ment he was surrounded with. Plants that develop in free fall
look different. The sunflower was 1.5m tall, and its stem diameter
was 2.5cm, but unlike the sunflower we are used to seeing, the
stem of this sunflower was bent and twisted, weaving around the
spacecraft window, and bending towards the light. Charles Dar-
win, a long time ago, posed the question of how a plant deter-
mines the direction of its growth. One of the theories is that this is
based on the direction of gravitation. There is no better way to do
this than to send plants into freefall in orbit. This was done as part
of the project HEFLEX, which was an experiment in the field of
gravitational plant physiology, planned and executed in a space-
borne laboratory in 1983. The goal was the measurement of the
kinetic properties of nutation of plants in a low-g environment.
Twelve hours before launch, sunflower seedlings were selected.
Their growth and development were tracked by video camera.
It was observed that, despite a lack of detectable gravitation,
the seedlings would rotate both the root and the above-ground
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part. [t was also noted that the little roots would rotate in broader
and broader circles as felt gravity diminished. Gravitation was not
needed for initiating nutation, and so Darwin’s mystery remained
unanswered, though with a variable less to worry about.

Space offers many opportunities for plant research. Proto-
plast fusion is one technique that allows for the crossing of spe-
cies that cannot be crossed sexually. One approach involves the
use of an electric field, or electrofusion. An experiment from 1993
was designed to perform electrofusion on the second Spacelab
mission, also known as D-2, assuming that the success rate of
fusion would be significantly higher in microgravity conditions
due to reduced cell re-division, a hypothesis that was ultimately
confirmed in the experiment.

Space Laboratory D-2 was launched on April 26, 1993,
and landed on May 6 of the same year. It had 7 crew members
and lasted 9 days, 23 hours, 39 minutes, and 59 seconds, with
the primary goals being experiments with microgravity. Of the 88
experiments, four were sponsored by NASA. The rest were exper-
iments from the German program on the impact of microgravity.

ﬂnte’zesting ][act: ﬂj[ you watched the ﬁ[m “The Mastian™ di-
’zectec/ éy }?ic//eg Scott, sta’z’zing Watt ibamon, you su’ze/y ’zememée’z
/Low /w ][ounc[ instiuctions ][0& cu/tivating p/ants, anc[ Aow /Le cut the
potato tubers into pats and p/antec[ them in his Mastian ga’zc{en on
126m2, requiung 40 m3 0/[ water per m2. Me /zad to p’zoc!uce water
necessaty ][o’z his potatoes and almost pe’zis/ted in the ﬁ’zst attempt, be-
cause, as Matt said in the ﬁ/m, “Tive on the spaces/zip sa pat/z toa
quick end of the Joutney. " _However, he created a g’zeen/louse atmosp-
hete with enoug/l water. And you swze/g temembet his ][acia/ expression
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W/len /Le saw t/Le polato sprout. Me got 400 polato p/ants. Me ’zep/an—
tec[ t/Le sma[/e% tuée’zs anc/ usec[ t/Le /a’zge’z ones ][0’/: ]{)05/, ca[[ing t/wm
Meartian owganic potatoes. " That's ley e a[ways been a [)ig
f;m 0][ science ﬁction stnee my ea’z/y ’zeac{ings of }u[es Vewne. The ﬁ/m
“The Mastian™ was based on the novel éy /4nc{y Weiv and premie-
ved at the Toronto Film Festival in 2015. It was nominated ]4)’1 seve-
’za/ awa’w{s. /3ut t/w’ze weze ot/le’z ﬁ[ms anc/ éooks éefo’ze am/ aﬂet t/u's
one, one ﬁom move tecent c[nematog’zap/ly (s pa&t[cu[a’z/y important,
éui[c[mg s[ig/tt/y on Don Petite. The ﬁ[m was called “passenge’zs ’
anc[ was ’ze[easec{ Just a year aﬁe’z W/ /w I}/Ma&tian, 0 éut wit/1 a c{yf[e’zent
message. This ﬁ/m [eﬁ a considerable maik on my memoty and still
does to this Jay. /4va/0n, the S/Lip in which thete aze 5000 colonists
anc[ 258 crew memée&s, tmve/s ﬁom Cfa’zt/z to t/ze p/anet ﬂomestean[
.Qj, a jou’mey 0/[ 120 yeavs, a/[ c[ue to t/le co//apse of t/Le ecosgstem on
Eaith. Like a s/ig/uf[y modewnized Noah's _Adk. Due to an astero-
ic{ co[[ision Wit/t t/w s/u'p aﬁe’z “on[y " 50 yeats, a maé[unction causec[
}im Pheston to WaLe up 90 years ea’z[ie’z. ,gea/izing /zis situation, /1@
even considered suicide until he noticed the beautiful ( and attractive )
Awiora c-&me, who was still in hibenation. .Qnitia//y, not wanting to
Wake /m, /L@ eventua[[y E/ec[c/ec[ to c[o so. .Qf you ,ve watcltecl t/Le west,
you know, anc{ g[ you /zaven ’t, .9,[[ stop /Le’ze éecause t/ze movte s a
t/vzi[/e&, a womance, ancl ’zea[ sctence ﬁction a/[ n one, not to mention
a ’zea[ /Luman stoy wit/wut any a/iens, space-creatuzes, ot attacks éy

Matians on the S/Lip ot the ga’zt/z/ings. And then there is also the
stowy of t/le space ga’zden.
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We have seen many times that what seemed like science
fiction a hundred years ago is our everyday life today, such as
mobile phones, satellites, drone delivery, electric cars, genomic
selection, etc. Let’s recall Jules Verne and 20,000 Leagues Under
the Sea, a book published in 1869. Today, atomic and all other
types of submarines are our everyday life. The same is true to-
day. If a green garden on Mars seems impossible today, it does
not mean that it will still be so in thirty or fifty years. The amount
of research in this field is incredibly large. What is almost cer-
tain is that this Martian gardening will take place exclusively in-
doors. The atmosphere on Mars is one hundred times thinner
than on Earth, with 95% carbon dioxide, only 0.15% oxygen,
and 3% nitrogen. The surface layer of the soil is toxic, but the
lower layers could be used because they contain carbon, nitro-
gen, phosphorus, etc. There is little water, and it would have to
be extracted. Since Mars receives twice as little light and is very
cold, plants would not survive such a temperature. If a closed
space were created, soil from the deeper layers of Mars could
be used as a substrate, and with the help of artificial lighting,
plants could be cultivated. Production could also be organized
underground. Another approach is to move towards so-called
synthetic biology, producing food with the help of microorgan-
isms. Algae farms can be very efficient for food production on
Mars. If we have water, algae can be cultivated in pools, and
some algae are very nearly nutritionally complete. Some ideas
envision regions on Mars becoming like closed capsules with
a climate similar to that on Earth. There are many unresolved
problems for such an undertaking, and NASA plans to populate
Mars as early as 2050. Does this seem overly ambitious? Certain-
ly today, but perhaps not tomorrow. To populate Mars, food for
the settlers is needed first and foremost. Until this is resolved, it
will be difficult to populate this planet.

162



_Qnte’zesting fact: _9][ you aze p[anning your tup to Moas ﬁom
/guc[apest, W/me B [[ve, it cou[cl cost you sevem/ m[[/ion euros ot just
300 euos. fji&st, [004 at w/ub/z Wa’zs you want to t’zave[ to. _7 Ae*ze
(s a[so t/ze town 0][ Mass in f}T’zance, w/zic/z (s not fa& ﬁom t/Le Loie
Kiver. pe’zhaps t/tat sa saj[e’z option j[o’z you at t/ze moment, anc{ t/ze
ticket is still ’zefum[ab[e. But y[ you want to ﬂy to the p/anet ’ma’zs, you
su’ze/y ’zememée’z %//a’zs One, a company Aasec/ n tlle Wet/m/ancls,
which received payments ﬁom investots to organize the ﬁ’zst co[ony on
Mass. The company was ][ounc{ec[ in 2012 and /[ai[ec/ n 2019. 7//@4}7—
tunately, the ticket was on/y one-way. /Ot seems t/Le company ’s f;lte
was tAe same — one way. Once you went Wit/L Wa’zs One, t/w’ze was
no wetun. ut thewe is someone much move sevious and icher than
Wa&s One, anc/ t/wlt s g/on %//usk Jvle /ite’za//y says: “you want to
wake up n the motning and think that the ﬁtu’ze will be great — that's
a civilization that ﬂies into space. I¥'s about ée[ieving in the ][utme
and t/u'nking that the /[utu’ze will be better than the past. And 9 can't
imagtne anyt/u'ng mote exciting than gowng up there and [)eing among
the staws.” _Mis .S)ta’zsllip spacecmﬁ s c[esigned ][O’I, reusable use ﬁ)’z
AOt/L cargo anc[ peop/e to ga’zt/l o’zéit, t/w W]oon, %/]a’zs, anc[ éeyom/.
Sta%s/aip is the most powe’g@[ launch vehicle to date. I is p/armec/ to
be ’zefue[ecj in othit. A test ﬂig/uf without crew to Mas is p[annec[ as
ea&/y as 2026/ 27 in o’zzje’z to test, p’zima’zi/y, /amjing. ﬂ/[ eve&ytlmg
qoes We/[, c’zewec{ /anc{ing cou/c[ éegin as ea’z[y as 2028/ 29. %om t/tat
moment, Mk expects visits to Mazs to grow exponentia/[y, and the
constuction of settlements to Legin in about 20 yeas.
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It seems that a return ticket to Mars will still be available.
And not only that, Elon believes that a ticket to Mars and back will
be affordable for mere mortals, and will cost around $100.000.
Quite futuristic, no? Well, maybe some of my grandchildren will
be able to visit Earth, all the way from Mars. And in Serbia, we will
no longer say “Fell from Mars®but“Flown in from Mars,’| suppose.
Those who are still on Earth will shout:“Mom, mom, here are the
guests from Mars!” And what their relatives from Earth will prepare
for them to eat is another story.

The fact that all of this is very serious is also confirmed by the
European Space Agency (ESA), which is developing a meal for as-
tronauts on the way to Mars from plants that can also be cultivated
on Mars. This culinary project resulted in 11 tasty recipes created
by two French companies. All menus were based on nine main
plants that ESA predicts could be cultivated in the greenhouses
of future colonies on Mars: rice, onion, tomato, soy, potato, lettuce,
spinach, wheat and spirulina — all common ingredients except
spirulina, which is a blue-green algae and is a very rich source of
protein, calcium, carbohydrates, lipids and various vitamins. These
ingredients must make up at least 40%, while the remaining 60%
can be additional vegetables, herbs, oil, butter, salt, pepper, sugar,
and other spices brought from Earth. Thus, astronauts will be able
to eat Martian bread, green tomato jam, and more.

The mission to Mars is significant to me from a very im-
portant aspect. Populating Mars is only possible if agriculture
develops on Mars. On Earth, things operate differently. If some-
thing is unavailable in one part of the planet, it can be easily and
quickly purchased from another and delivered within a short pe-
riod by water, land, or air. Cultivating plants on Mars, and gener-

> Translator’s note: A Serbian idiom for someone who is very confused
and bewildered, as if they had just fallen from outer space.
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ally on another planet, will be a real challenge for us Earthlings.
To cultivate anything on Mars, a reliable source of satisfactory
quality water is essential. Soil seems to be available, but requires
amendment. Sunlight is insufficient, and plant production must
be supplemented with artificial lighting. A closed space can sim-
ulate Earth-like conditions, but only if it has water and a suitable
substrate. At this moment, the most rational approach would be
to send a “‘greenhouse” to Mars and assemble it with robots be-
fore any human settlement. If plants can be cultivated on Mars,
the expansion of the human species into the solar system is likely
possible in the future. While sunflowers aren't currently the fo-
cus of Martian cultivation research, perhaps someone will try. |
can imagine this scenario: the Commodity Exchange in Novi Sad
announced that a significant quantity of sunflower oil had been
purchased for 400 ED (Elon Dollars) by Mars Oil Ltd. We will need
to conduct experiments on preserving oil quality during trans-
port from Earth to Mars, but | believe it's solvable — | already have
some ideas.

Most experiments simulating Martian soil substrate show
that plant growth is possible. However, the substrate is only one
important factor. The availability of water, the substrate’s water
retention capacity, nitrogen availability, light quality, and the
impact of gravity will all affect production on Mars. One way to
provide nitrogen is to inoculate plants with nitrogen-fixing bac-
teria, but experiments simulating Martian soil have shown this
isn't very favorable for their development. Plants that will grow in
these specific conditions likely need to be adapted to them. We
have many technologies at our disposal, such as CRISPR, which
will play an important role in the future, particularly in modifying
plant requirements for light quality, substrate, increased pH, or
adapting nitrogen fixers to Martian soil.
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Several projects are being developed in this direction. One
example is EDEN ISS, developed in Antarctica to transfer the tech-
nology to the Moon and Mars. That container model practically
simulates what we need on Mars if we want to settle the planet.
What we know for sure is that this is a very complex technologi-
cal project. A closed system is certainly needed on Mars, like the
greenhouse or container developed in this four-year project. It
needs to be transported and assembled. It's also necessary to
choose plant species on which research and modifications will
be focused to adapt to these conditions, while also being nu-
tritious enough to meet the needs of the settlers. Is the movie
“Passengers” becoming our reality, or is the settlement of Mars
just a difficult desire to achieve? | leave it to you, dear readers,
to answer. Will Earthlings experience the settlement of Mars and
other planets, or will we turn this beautiful planet of ours into
an exhausted ruin in the meantime? It's difficult to answer to-
day. Will any of the four predictions of Stephen Hawking come
true — nuclear war, the emergence of genetically modified virus-
es, global warming, and the development of artificial intelligence
that will begin to dominate the planet — or will humanity come to
its senses and begin to settle other planets? It's difficult to answer
these questions, but if scientific research shows that it is possible
to successfully cultivate plants on Mars, perhaps we are on the
right path to realizing this fifth prophecy of Stephen Hawking,
and that, like in the movie “Passengers,” settlers from Earth arrive
on another planet, and cultivate sunflower there, and in one of
the books published on Mars it says: “The sunflower is a plant
originating from the planet Earth!
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