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‘ jon results from numerous physiological and morphologica|
e % ven *. 1 w*m and fruiting in response 10 photoperiod (length
.,#,r_ . ) and temperatur Flowering and fruiting responses to these envirop-
n :;_‘ factors have been the subject of intensive investigation for more than

~ Studies 1920s (Garner and Allard 1920, 1923, 1925) led 1o the
 identificatior ﬁ‘g:: a controlling environmental factor in flower-

| Wf' udies d that the nyctoperiod (length of night), rather

_ 1,,' ph actually the operative factor in control of plant re-
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18Y, J su ’n long-day effect. Interruption of the light period by dark

are ?' 0% _has no effect on flowering. Later studies by other USDA
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relation to light quality in the red part of the spectrum.
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rt to and activation of the meristems have been matlers

ch since the pioneer work. /
M}u:thtdﬂuminmﬂof#

L e

:_“&w : Mwﬂﬂrfrmuﬂmtﬂl"
houg mmwﬂ“ |




o
-_.~': Fig. 12.1. Annual changas in day
5 . length (sunrise to sunset) in relation o
[ latitude. (From Leopoid and Kriede-
mann 1975)

jproduce either leaf or inflorescence primordia, depend-
i ble interactions with temperature. Indeterminate
oduces leaves. In a few species the same bud first produces
ral struct and then leaves again. In monocarpic plants

sf ation of a vegetative (leaf producing) bud to flower-

eaf p ion. The initiation of flowering in these plants
sal commitment of energy resources. After Mlowering
. Such growth is determinate. On the other hand,
tis made to sexual reproduction in perennials; vegeta-
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wers dur jater in the fall and winter after the plang w“;
S ohouse. Axillary shoots from stumps of the gr
the short days of winter but remained vegetative if emg,
oring, when days were long again.

¥ of i field-grown ‘Biloxi’ soybean plants. Fielq
| early spring to midsummer matured at about the sap,
il 'pl +“. thlt both ‘Maryland Mammoth’ tobacco ap4
| B in response to day lcnglh.‘n bﬂlﬂ'“’ a certain Critical
. ol ..'-.' .hnﬂ-dlllf p-laI“S- Their observations on a range of
ated that a combination of short days and long nights in ,
4 1g in many species, whereas the opposite favoreq
e were indifferent or insensitive to day length,
s nneriodically sensitive plants did not require a specific day
e flowered optimally over a wide range c_sf day lengths,
1 ¢ less sensitive with increasing plant age (Fig. 12.2). Day
'n optimum delayed flowering of short-day plants until a
« reached, above which the plant remained vegetative. Simi-
below a critical length caused long-day plants to remain
: nsitive to photoinductive con-
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required basic vegetative phase (BVP) (Vergara and Chang
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S5 jay plants (LDPs). Flowering is pr gz

s SR o Omoted by 4
L P mipimum (which is influenced by ammmya:: m":‘fﬂzu
Viron.

AEEE" .y ‘Wintex' barley and black henbane (H
“ classic LDPs and have been used ext Yoscyamys niger), 5
1B L. M ﬂlecﬁud

ensively in pp
:._ ._ T nts (SLDPs). Flowering is Promoted by eXposur
; ¢ 1o an exposure to long days. Many ttmp-er:tm
(8. url:hlrdlﬂll'f} !’it this category, although thc:;
mple ‘than even this indicates because 5 cold period

, 1 between exposures 1o short apgd long days

]

\ *f"‘ s (LSDPs). Flowering is promoted by exposure
g day prior to exposure to short days. Night jasmine
: .- arded as a LSDP.
‘plants (DNPs). Flowering is insensitive 1o photoperiod
ih an age factor. Generally flowers commence after a
*ﬁn ained. Dandelion, tomato, and buckwheat are

. o8 | to any latitude within broad temperature
) cultivar, for example, can be produced from Missis-
: ants of tropical origin are DNPs, but others are

sean cultivars).
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. classification of plant response is made on the basis
Wi ring to the length of day (light period in a 24-hr
irolling factor is the length of uninterrupted dark-
than the photoperiod. Some plants do not fit any

sle. sunflower is a LDP in juvenile stages but
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Syoderm cultivars of such blennial crops as sugar e, ,
MOS®; for a high vernalization requiremen; because stems c;l:r?r have
fing in.

bolting) are undesi .

the first year ( : desirable -ip 5 ;

5 : ( flower without vernalization) hay. bﬁ:::‘:"-‘lﬂ crop,
: beet, black henbane, and sweet clover, itCled from

the cold stimulus is produced in
' t derived from four pheno
2) cold exposure of only leaves, roots, or stern,
; - 5 1S W
T {,}Mp?ng seeds on a mother plant can beas::.;
ged if cold persists before the seeds become dry; and (4)
d from adventitious buds from a vernalized leaf were induced
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the meristems of buds
mena: (1) imbibeg seeds
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can be nullified by exposure to adverse conditions,
i temperatures (30-35°C) for a period of days
pry 1937; Lang and Melchers 1947). It is difficult to reconcile
ith agricultural practice advocated by Lysenko in the
gereal grains and holding them for spring seeding.
the seeds in a dry state would devernalize them. At
ayon : ) m has not persisted anywhere, probably because
1g-type c became available.
jal grasses is more complex; in addition to
are necessary (Peterson and Loomis 1949,
floral induction occurred naturally by Novem-
J r and Loomis 1953). A requirement for
wit vernalization has not been observed in b?tnnmls
at is, only cold is required for floral induction in these
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3 of orchardgrass in.relation to seasonal tem-
od (Gardner and Loomis 1953).

ng points to floral primordia in response to the long days and
ly warm temperatures of spring
or floral development: growth and development of floral initials
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ers and inflorescences in response to the long days and moder- |

emperatures of spring (also favored by high nitrogen fertility)

g 5 hardgrass the flowering stimulus produced in the shoots exposed to

n conditions was not transferred to tillers that did not receive both
e ) s ¢ piher

it days, although an organic connection is presumed to exist (Fig

that only the tillers exposed to light flowered, while the mary

not, supports the concept that leaves are the photo-

ase response usually is not delineated for flowering I
sugh it is probably universal among specics Generst
al induction (production of the flowering sl}ﬂl'-”“;"
ent). Much of the classic work on mif
dlebur described early morphological
e requirements for floral induction
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