SUNFLOWER

Sunflowers (Helianthus annuus) are annual plants native to the Americas,
that possess a large inflorescence (flowering head).
Description

- -
Head displaying florets in spirals of 34 and 55 around the outside

What is usually called the flower is actually a head (formally composite flower)
of numerous florets (small flowers) crowded together. The outer florets are the sterile
ray florets and can be yellow, maroon, orange, or other colors. The florets inside the
circular head are called disc florets, which mature into seeds

The florets within the sunflower's cluster are arranged in a spiral pattern.
Typically each floret is oriented toward the next by approximately the golden angle,
137.5°, producing a pattern of interconnecting spirals where the number of left spirals
and the number of right spirals are successive Fibonacci numbers. Typically, there
are 34 spirals in one direction and 55 in the other, on a very large sunflower there
could be 89 in one direction and 144 in the other. (1-2-3) This pattern produces the
most efficient packing of seeds within the flower head. (4-5-6) Heliotropism

Sunflowers in the bud stage exhibit heliotropism. At sunrise, the faces of most
sunflowers are turned towards the east. Over the course of the day they follow the
sun from east to west, while at night they return to an eastward orientation. This
motion is performed by motor cells in the pulvinus, a flexible segment of the stem just
below the bud. As the bud stage ends, the stem stiffens and the blooming stage is
reached.

Sunflowers in their blooming stage lose their heliotropic capacity. The stem
becomes “frozen”, typically in an eastward orientation. (citation needed) The stem
and leaves lose their green color.

The wild sunflower typically does not turn toward the sun; its flowering heads
may face many directions when mature. However, the leaves typically exhibit some
heliotropism.

History

The sunflower is native to the Central Americas. The evidence thus far is that it
was first domesticated in Mexico, by at least 2600 BC. (7) It may have been
domesticated a second time in the middle Mississippi Valley, or been introduced
there from Mexico at an early date, as maize was. The earliest known examples of a
fully domesticated sunflower north of Mexico have been found in Tennessee and
date to around 2300 BC. Many indigenous American peoples used the sunflower as
the symbol of their solar deity, including the Aztecs and the Otomi of Mexico and the
Incas in South America. Francisco Pizarro was the first European to encounter the
sunflower in Tahuantinsuyo, Peru. Gold images of the flower, as well as seeds, were
taken back to Spain early in the 16th century. Some researchers argue that the
Spaniards tried to suppress cultivation of the sunflower because of its association
with solar religion and warfare. (8)
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During the 18th century, the use of sunflower oil became very popular in
Europe, particularly with members of the Russian Orthodox Church because
sunflower oil was one of the few oils that was not prohibited during Lent, according to
some fasting traditions.

Cultivation and uses

This article includes a list of references, related reading or external links, but
its sources remain unclear because it lacks inline citations. Please improve this
article by introducing more precise citations where appropriate. (July 2009)
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Worldwide sunflower output

To grow well, sunflowers need full sun. They grow best in fertile, moist, well-
drained soil with a lot of mulch. In commercial planting, seeds are planted 45 cm
(1.5 ft) apart and 2.5 cm (1in) deep. Sunflower “whole seed” (fruit) are sold as a
snack food, after roasting in ovens, with or without salt added. Sunflowers can be
processed into a peanut butter alternative, sun butter. In Germany, it is mixed
together with rye flour to make Sonnenblumenkernbrot (literally: Sunflower whole
seed bread), which is quite popular in German-speaking Europe. It is also sold as
food for birds and can be used directly in cooking and salads.

Sunflower oil, extracted from the seeds, is used for cooking, as a carrier oil
and to produce margarine and biodiesel, as it is cheaper than olive oil. A range of
sunflower varieties exist with differing fatty acid compositions; some “high oleic”
types contain a higher level of healthy monounsaturated fats in their oil than even
olive oil.

Detail of disk florets

The cake remaining after the seeds have been processed for oil is used as a
livestock feed. Some recently developed cultivars have drooping heads. These
cultivars are less attractive to gardeners growing the flowers as ornamental plants,
but appeal to farmers, because they reduce bird damage and losses from some plant
diseases. Sunflowers also produce latex and are the subject of experiments to
improve their suitability as an alternative crop for producing hypoallergenic rubber.

Traditionally, several Native American groups planted sunflowers on the north
edges of their gardens as a “fourth sister” to the better known three sisters
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combination of corn, beans, and squash. (9) Annual species are often planted for
their allelopathic properties. (citation needed)

However, for commercial farmers growing commodity crops, the sunflower,
like any other unwanted plant, is often considered a weed. Especially in the
midwestern US, wild (perennial) species are often found in corn and soybean fields
and can have a negative impact on yields.

Sunflowers may also be used to extract toxic ingredients from soil, such as
lead, arsenic and uranium. They were used to remove uranium, cesium-137, and
strontium-90 from soil after the Chernobyl disaster (see phytoremediation).

Sunflower genome

The sunflower (Helianthus annuus) genome is diploid with a base
chromosome number of 17 and an estimated genome size of 2871-3189 Mbp. (10)
Some sources claim its true size is around 3.5 billion base pairs (slightly larger than
the human genome). (11)

Mathematical model of floret arrangement

lllustration of Vogel's model for n=1 ... 500A model for the pattern of florets in
the head of a sunflower was proposed by H. Vogel in 1979.(12) This is expressed in
polar coordinates
P =ev'n,
8=mnx 1375",
where 0 is the angle, r is the radius or distance from the center, and n is the index
number of the floret and c is a constant scaling factor. It is a form of Fermat's spiral.
The angle 137.5° is related to the golden ratio and gives a close packing of florets.
This model has been used to produce computer graphics representations of
sunflowers. (13)

Size

Sunflowers most commonly grow to heights between 1.5 and 3.5 m (8-12 ft).
Scientific literature reports from 1567, that a 12-m (40 ft), traditional, single-head,
sunflower plant was grown in Padua. The same seed lot grew almost 8 m (26 ft) at
other times and places (e.g. Madrid). Much more recent feats (past score years) of
over 8 m have been achieved in both Netherlands and Ontario, Canada.

Cultural symbol

The sunflower is the state flower of the US state of Kansas, and one of the city
flowers of Kitakytshu, Japan.

The sunflower is often used as a symbol of green ideology, much as the red
rose is a symbol of socialism or social democracy. The sunflower is also the symbol
of the Vegan Society. During the late 19th century, the flower was used as the
symbol of the Aesthetic Movement.

Subject of Van Gogh's most famous still life, Sunflowers (series of paintings)

The sunflower is the national flower of Ukraine.

International Sunflower Guerrilla Gardening Day

International Sunflower Guerrilla Gardening Day is 1 May. (14) It is a day
when guerrilla gardeners around the world plant sunflowers in their neighbourhood,
typically in neglected public places such as tree pits, shabby flower beds and bare
roadside verges. It has taken place since 2007 and was conceived by guerrilla
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gardeners in Brussels, (15) (who go by the name of The Brussels Farmers). They
declared it Journée Internationale de la Guérilla Tournesol. It has been championed
by guerrilla gardeners around the world, notably by GuerrillaGardening.org (16) and
participation has grown each year since then. In 2010 more than 5000 people signed
up to the event from North America, Europe and Asia.(17) Although horticulturally
sunflower sowing at this time of the year is limited to relatively temperate parts of the
northern hemisphere, this day is also marked in other parts of the world by planting
appropriate to the season.

Varieties

The following are varieties of sunflowers (in alphabetical order):

American Giant Hybrid

Arnika

Autumn Beauty

Aztec Sun

Black Oil

Dwarf Sunspot

Evening Sun

Giant Primrose

Indian Blanket Hybrid

Irish Eyes

Italian White

Kong Hybrid

Large Grey Stripe

Lemon Queen

Mammoth Sunflower

Mongolian Giant

Orange Sun

Peach Passion

Peredovik

Red Sun

Ring of Fire

Rostov

Skyscraper

Soraya

Strawberry Blonde

Sunny Hybrid

Taiyo

Tarahumara

Teddy Bear

Titan

Valentine

Velvet Queen

Yellow Empress

Other species

The Maximillian sunflower (Helianthus maximillianii) is one of 38 species of
perennial sunflower native to North America. The Land Institute and other breeding
programs are currently exploring the potential for these as a perennial seed crop

The Sunchoke (1) (Jerusalem artichoke or Helianthus tuberosus) is related to
the sunflower, another example of perennial sunflower.



The Mexican sunflower is Tithonia rotundifolia. It is only very distantly related
to North American sunflowers.

False sunflower refers to plants of the genus Heliopsis.
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HOA HUONG DUONG

Tén tiéng Anh: Sunflower

Tén tiéng Phap: Soleilus

Tén Latin: Helianthus

Biéu twong: Sw kiéu ky, strc manh, long trung thwe, trung thanh.

Trong than thoai Hy Lap, mét c6 gai tén la Clytie da yéu than mat troi Helios,
va cb da khéng lam gi cd ma chi ngdm nhin cé xe ngwa cla than di qua bau troi. Sau
9 ngay, c6 hoéa théan thanh mét Hoa Hwdng Dwong.

Hwéng Dwong cé ngudn gbc & Bac My cach day khodng 5000 nam. Vao thé
ky 16, cac nha tham hiém mang Hoa Huéng Dwong sang Chau Au, réi tir d6, né
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dwoc du hanh theo con dwdong thwong mai cia cac nha budén sang Nga, Ai Cap va
Vién Boéng. Co6 trén 150 loai hoa hwdng dwong, co loai cao dén 15 feet (~4,5m) trong
khi d6 c6 loai chi thAp khodng 2-3 feet (0,6-0,9m).

Poa hoa to I&n ¢6 nhirng canh vang bao quanh mét dia tron mau vang sam,
nau hay tim nay thudc vé mét nhém co tén khoa hoc 1a Helianthus, do hai chir Hy
Lap ghép lai: “helios” nghia la mat tr&i va “anthos” 1a hoa. Nhirng béng hoa nay luén
hwéng vé phia mat troi.

N&m 1532, Francisco Pizarro d thuat lai viéc 6ng nhin thay nhirng ngudi Inca
ban x(r & Péru tén thd béng hoa huwéng dwong nhu mét bidu twong ctia mat troi.
Cac ni¥ thiy cing Inca deo nhirng dia hoa huwéng dwong vang trén trang phuc cta
ho. (Inca 1a tdc ngudi da dd tirng thdng tri vang Péru ¢ xwa cho dén khi ngudi Tay
Ban Nha sang xam chiém. Dé quéc Inca da tirng c6 mét nén van minh phat trién
cao).

Hoa Hwéng Dwong mang nhiéu y nghia thay ddi tuy theo cac nén van héa
khac nhau.

O Trung Québc, Hwéng Duong duwgc xem nhw bidu twong cla sy trudng tho.
O vung nui Andes Nam M, ngwdi ta tim thdy nhirtng hinh anh hoa huwéng dwong
bang vang trong cac ngéi dén. Nhirng ngudi dan ban xtr mién Trung va Bac M ép
dau hoa “hwéng dwong lam thue pham dwoc phdm va thubéc nhudém. Nhirng ngudi
da dé séng trén thdo nguyén & Bac My dat nhirng t6 chtra hat hoa hwéng duong
trén mé nguoi chet Nguwdi ta cho rang, néu mét cé gai dat 3 hat hoa hwédng dwong
xudng lwng, cd 4y sé cudi ngudi con trai dau tién ma cb gap.

Hoa Hwéong Duwong lubn hwédng ve phia mat tr&i nén thuwong la biéu twong
cua long trung thanh, chung thiy sau sac, su kién dinh d6 ciing biéu thi cho strc
manh, uy quyen sy 4m ap, nudi dwdng (tat cd nhivng thude tinh clia mét trdi) va ca
sw kiéu ky, vé dep hao nhoang bén ngoai hay mét tinh yéu bat hanh. Nhirng cay hoa
Hwéng Duwong thdp twong trung cho sw dam mé trong ngdn nglr cla loai hoa.
Hoa Hwéng Dwong con la biéu twong ciia mét thé gidi khong cé vi khi hat nhan.
Sau khi Ukraine tir bd dau dan hat nhan cudi cung, cac bd trwdng bd qubc phong
ctia My, Nga, Ukraine da gdp nhau ban vé mét cin c tén Ira hat nhan ci cla
Ukraine vao thang 4 nam 1996. Ho t6 chirc |& gieo hat va tréng hoa Huwéng Duong.
Nam 1996 dwoc co quan Vudn Qudc Gia My (the National Garden Bureau) chon la
N&m clia Hoa Hwéng Dwong. Biéu twong hoa chinh thirc ciia Tiéu Bang Kansas la
Helicanthus annus, mét loai Hoa Hwéng Dwong va Kansas con dwoc biét dén nhw
mot Tiéu Bang Hoa Huwéng Duwong (Sunflower State).

Theo Wallcoo

SU TiCH HOA HUONG DUONG

Khi cac cd gai ctia Than Mat Tréi tdm tap xong, dap thuyen du ngoan ra tan
bién khoi thi nang Ut méi swc nhé ra 1a nang da bd quén chiéc vwong mién bang
vang clia minh trén canh cay séi ven b&. Khéng c6 vwong mién, nang khéong dam vé
nha va nang tha thiét xin cac chi hay quay thuyén lai.

Nhwng cac chi kéu mét, thoai thac va chi mudn dwoc di nam ngl ngay, con
néu nang Ut lo d&nh qua dang nhw vay thi hay tw quay lai bd mét minh, va cr dirng
chd & d6 mét minh cho dén sang, cho dén khi cac chi lai tré lai tdm Ian niva.

Nang Ut boi dén bo'...nhuwng that la khing khiép: Chiéc virong mién khong con
trén canh sbi niva! Dwdi gbc cay 1a mot chang trai tudn ta, toc den, mét xanh mau
nwéc bién. Chang gio ca hai canh tay vam v& vé phia c6 gai va 6m cham lay nang
vira néi nhirng 1&i ngot ngao twa mat ong vang.



- Nang hay & lai day mai mai v&i ta, doi ta sé yéu nhau va dirng bao gio xa
nhau.

Chang thi thao rdi lai hén nang that 1au va that thdm thiét.

- Em & lai tran gian sao dwoc, h&i chang ? Dém tbi & day mit mung, lanh 180
l&m, ma em da quen & lau son, gac tia, noi dwdi tirng tran nha déu c6 nhivng chum
ngoc tia sang chéi, ban ngay em ngdi dét chi vang, t6i dén di tdm bién that thoa
thich. Trong nhitrng budi vii héi, ching em nhady mua cung cac chang trai cla Hang
Nga va cuw@i nhirng con ngwa bac. Chang co thé hira hen v&i em mot cude séng nhw
thé ndo & noi tran thé nay ? Con gai Than Mat Trdi hai.

- Ta htra v&i nang sé c6 nhirng budi sang day swong lam mat diu déi chan
nang, sé co tiéng chim ca, tiéng 1a cay ri ram lam vui tai nang. Ta htra v&i nang
nhirng ngay lao dong cat lwc va cai mét mdi vao nhirng budi chiéu. Con dém dén,
nang sé& dwoc swdi am trong vong tay dm &p cua ta, con trai Than D4t nhe nhang
dap 10i.

- Chang hay chi cho em vé dep tuyét v&i cia tran thé di, khi d6 em sé& quyét
dinh cé & lai v&i chang hay la quay vé qué hwong, con gai Than Mat Troi ndi.

Va con trai Than D4t da dan nang ut t¢i bén bd séng, noi cé nhirtng cay Anh
Dao né hoa va tiéng hoa mi liu lo. Chang trai hoi:

- Nang da dwoc nghe bai ca tuyét diéu &y bao gi®& chua ?

- Chwa, nang ut tha nhan.

- Thé nang da dwoc nghe tiéng séng nwdc 6n ao cta nhivng con séng dd ra
bién ca chwa ? Nang cam thay hwong hoa Anh Dao thé nao ? Va nang da biét tinh
yéu la gi chwa ?

- Chang chinh la tinh yéu ctia em, em sé & lai day v&i chang nang ut sung
swéng hira. Va con trai Than DAt bén dan nang t&i mot can ham dé nang dwoc thay
lai vwong mién ctia minh.

C® sang sang, Than Mat Troi lai ra ra goi con géi quay vé thién cung, dong
thi khdng quén bao cho nang biét, néu nang quyét chi & lai ha gidi thi nang sé phai
lam viéc quan quat ngoai dong. Nhwng nang ut khang khang khdng chiu vang [énh
cha, b&i 18 nang cam thay cudc song noii tran thé nay thu vi hon nhiéu so véi & thién
cung, noi ma nang da chan ngay nhitng chudi ngay & thé ngdi bén khung cti. O
tran thé nang dwoc nghe khong biét chan tai tiéng séng nwéc chay ri rao, tiéng hoa
mi lanh 16t va dwoc thwdng ngoan nhirng mua hoa Anh Dao ruc rd. Than Mat Troi
danh phai gtri cia hdi mén cho nang Gt, va nang da lam 1& thanh hén véi chang trai
tran thé.

- Ta khéng wa chang trai Than Dat, song ta khéng thé cdm doan tinh yéu cla
con dugc. Nhung khéng nén vi ai tinh ma con xem thwong qué hvong, t6 qudc. Sé
xay ra chuyén gi, néu con thdy buén nhé nha ? Than Mat Troi hdi va khép man may
lai c6 y bao rang, cudc tro chuyén véi con gai da cham dit.

- Con sé& khéng cau xin trd vé dau! Nang Ut kéu |én mét cach kiéu ngao.

Hon 1& vira xong, me Than D4t da bat con dau phai lao ddng. Nang phai ra
vudn coi séc dan ong, con cdng viéc khac xem chirng déi tay trang ngan cla nang
khéng cang dang néi. Bay gid hang ngay nang Ut phai ding chén chan gitra vuwdn
tréng coi dan ong dé chung khéi lac vao t6 khac. Ngay thang ct tréi qua binh l&ng, té
ngat nhu tiéng ong ru ri. Con dau niva nhirtng budi dong choi trén lwng ngwa bac,
nhirng d&m nhady mua cung cac chang trai cia Hang Nga, nhirng chuyén du ngoan
bang thuyén trén bién I&n cung cac chj ?

Nhi*rng con ngwa bi xua dudi ra canh ddng nang né lé tirng budc con chang
trai Than D4t bi cong viéc ddng ang hat hét strc lwc nén chang con thdi gian néi voi
nang nhirng 1 18 au yém nira. Mdt hdm nang ut doi:



- Chang hay mang hoa Anh Dao vé cho em!

- Hoa Anh Bao chi né c6 mua théi, chang trai gian dir dap.

- Hay mang tiéng hét hoa mi vé cho em nghe!

- Hoa mi dau phai luc nao cling cét tiéng hot.

- B3 l1au rdi chang chwa hén em. Cha 18 tinh yéu cta chang khéng con vinh
hang nira sao ?

- Tinh yéu khéng |a vinh hang.

- Vay thi cadi gi la vinh hang, thwa chang ?

- Lao déng 1a vinh hang, chang trai dap va cam cai liém di ra dong.

Con géi ctia Than Mat Troi lai phai & nha mét minh. Nang budn nhé noi chén
rau, cat rébn dén ndi mét ca long kiéu ngao bay lau nay, nang quay vé phia Mat Troi
da diét cau xin:

- H&i Than Mat Troi kinh yéu cla con, xin nguoi hay chép thuan I&i gidi bay
cua con day Hién gio' con ra4t nhé qué nha. Con thuwéng nam mo thay nhirng con
duwong cla tudi 4u tho, thudng nghe cac chj dét trén khung ci rao rao. Nguwdi hay
thwong con va cho con dwoc trd vé thién cung!

Than Mat Tréi chiim lang.

Nang at van khéng ngirng van xin:

- HGi ngwdi cha dang kinh, chang nhé Nguoi khéng cam thay dtra con gai cua
Nguwoi dang bat hanh trén dat khach, qué nguoi ? Nguoi hay goi con vé, néu Nguoi
khéng mudn thira nhan con la con géi nira thi con xin 1am ké hau ha Nguoi.

- Con gai ta & ha gi¢i qua lau rdi, dén ndi d6i chan con da bén ré, khé ma but
ra dwoc. Gior day, Cha khéng thé gitp con dwoc niva.

Than Mat Troi viva dit 16, Ngwei dung ngay chiée khan may trdng che kin hai
mat. Nhirng giot nwéc mat ctia Ngwdi nhw nhivng giot thiy tinh trong subt c roi 14
cha xudng déi tay ctia con gai.

Nang Gt toan nhac déi tay lén, song méat dat nay da gitv chat lay nang. Va
nang da phai & lai trAn thé trong tinh trang nhw vay, dé rdi sau dé bién thanh mot
béng hoa, ludn luén hwéng vé phia mat troi, vé phia qué cha, dat t6. Chinh vi thé
loai hoa nay c6 tén goi: Hoa Hwéng Dwong.



