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FEVIEW OO _LITERATUIE

The harmony between Toot avtmition avd solae udlio-
ation by plart leaven iribisted “he inberez’ of several
inveutigators. The weporis conceraing the iadividual eff .cts
of light inteansgity, ritrigen fortilization as well as The

intevaction on plant productivity are reviewed separately

Effect of Tight Intensity :

Effect on growth

The height of wheat plonts inecrcascd with shading
( 68 ). Similavly, growing Ilindi wheat varieties undexr
artificial light conditions resulted in a deereaso in ploat
height with increase in light intensity ( 53 ). Reducing
1ight intensity to €4 ard 34% of nomal light during tho
7 weoks pre ripe period cuaned increage in height of whew!

plants; furthew rodacilion depressed the plant hoight (49, .

The Loat characteors dis goveracd by lieht intensits.
O J o
The wimber of leovor deersas~d {32, 23, 52, 57, 63 )

the leaf area inercoscd { 34, 57, 64 ) with shadiag ox

reduction oT Yislt dntongitr. Gyleiv o3 al, ( 40 } grow-

ing wheat and cora in tho Ticle, found whob cocfficicnt of

deercasing rhotogymthorice aetive radiaticon (PAR) depruds
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Both the rate of tillering .l tre wmber of tilless
per wheat plaat are xe slabed by light intensitvy. The raow
of tilloring decreassd by refuction in light intensity(3>
and the mumber of tillexs also decreased with shading o

roduction of light intonsity ( 16, 17, 23, 53, 68 ).

Phe spike charachters iz affoctcd by light intensity.
The pumber of spikes ( 68 ) and the length of spike { 31)

deercased with snading oX voduction light intensity.

The responsec of the dry matber content of whggt to
shading or reduction in light intensity is similar with
the mumber of tillerz. The dry matter contont of entire
plant ( 53 ), or diffcrers paxss of plants ( 63 ) and the
above ground part ( 91 ) duexcased witn sheding or reduc-
tion in light intensity. The noot oonsrisious cffeet oF
shading was fwnd ot Tie critieal shage 17 - 12 days beley”
neading ( 107 }. A desronse ~® ligh% irtensity of 29 ox
40% for T days Trom the beginning ot the appearance of tra
pollen mothor cclls conised a considerable delay in Tua
nccumlation of the total iy matter (56 ). The grealest
docrcase in ary motio content was reccrded for the sniko
and the stem and a smnller decreasc was noticcd for “he

leaves cepeeially the lower cucs.
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Tnercasae »F 1ioht setonoitor toacing +h 3 plants
dcerecased loo T arvsn raio { TAR )}, end incvoesed relative

-

growth rate ( RGR y, (16, 35 ).

Decreasing light intengity tonded to slow down the
growth phases,i.c. increased the number of days from

planting to mebturivy { 107 ).

Effect on thotosvnthetic apparatus :

The photosynthetic activity of green plants is known
to be depondent on both the gonetical factors as wgll as
the prevailing environmental condi‘ionz. TLight intensity
ig considered to be onc of the most important cxternal

ractors controlling the intensity of thig vital process.

The compensaticn point, and light saturation ol tne
leaves of sun plants werc at higher light intensity than
thet in those of shade plents ( 10, 15, 59, 60, 80, 99 ).

The adaptation of plants ©o light conditions was found te
he existed not only Through +heir evolution but also dui: 23
their antogencsis ( shori time of growing ). Thus, dif-
forent loavos on the same plend which roceived various
light intensity may hoave the crarseters of sun and shade
plants accordirg to the 1ient conditions ( 14, 43, 70, 7).
Therefore, growing the plants under different light inten-
sity ( artificial and nrtural ) alse induced chenges 1n

the photosynthotic apnaratuns. The leaves of plants growm
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vnder higa 1izht Intonsivy Srowed photeerminotic lignt
[ 1

cuvvaes much ginmilax Lo vaese of son plorts. Meonwhile,

Tignt emvyes of chade nlantes were belns

similar to thosc of chade plants ( 10, 15, 47, 75, 97 e

It is knowa that light plays an important role 1in
chlorophyll tiosynthcsis. Hewever, up till now there is
no olear picture concerning the effect of light intpnsity
on chlorophyll content. However, +here are ~wo types of
plants with regard to the sensitivity of chlorophyll to
1ight intensity ( 65 ). The tirst type is the photostable
plants, where increasing ligh%t intensity leads to increcases
in its chlorophyll content. The sccond type of plants is
the photosensitive, where chloTophyll content decreased
with increasing light intensity. The highew thc light
intengity, the lowor was the chlorophyll content in the
loaves of Pacudoplantenus  plant { ¢9 ) svch plants are
photosensitive "occoxJing b0 ontfort (65 )¥. The chloro-
phyll content in the “caves 0L cucurber and radish plants
ineronsed woth increasing iight intensity up to 20.103
erg/amg, after which Furbtror increazc In 1ty intensity
did not induce more chlorophyll occurmilatior, yot in ciher
plant spceics, a deercase in pignent content was reported
( 51 )« Thore wos no clear correiatior L tween the accun-
ulation of chlozophyll ani c-rotenolds under &ifferent

light intensitics ( 51 ). The conbent of enlorophyrll as
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cnlorophyll were acm ruinlod per 100 g dry welght of leaves
per unit light enesgy ( org/cmz-sec y (12 . The amount

of chlorophyll a + b in the leaves oT onion piants increased
with inoroasing 1isht inteneity up to 20 x 107 - 25 x 10°
erg/cmg-soc ( 51 ). The chlorophyll content in the leavoid
of Solidago virgauroco plants tended to increase with inex-

casing light intensity, yot tne chlorophyll a were more

sensitive than chlerophyll b ( 10 ).

The oxistomec correiabion botween the chlorophyll
contcat and the intensity of photosynthesis is still up
£1i1l now an oren guesuion. willetalber and Stoll( 105 )
studied the leaves of differcnt plants from a goveral ecol-
ogical groups and concluded that at saturation light inten-
gity thers was no corrolation between the aasimilation ol
G0, and ehlorcshyll content, Thesc suthors introduced the
conacpt of asrimilaltl o mmber, i.c. tue arcunt of assim-
ilated Co2fhour/1nit chlor~thyll conmiont. cebhriclsen( 36)
chowed thet cven at Jow ligkt jrhons=itics . rote of
photosynthecis per cotd Leal arca was independent on the

concentration of el ~roThyll, if the lattvor was highox

F)
4han about & mg e+b/dn”. 0077 i? the concentravion warg
below 1 mg/dmg, i.0. ecrhkrenely chlorophyll pooT lcaves.

a direct corrclaticn moy be found beobween the rate oI
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notosynthesis o7 e enms ctrol o of ehlorepayill.  The

aet photooyn o tie obe wne 1 neari oronortional To the
amsunt of ehioropn. 1 { rolerw ] o uwuit leaf arcel. The
higheoxr nct phovosyrvlietic xobe and the highest chlorophyll

content wewre rocordcd for the young Nicotiana leaves (85).
Aghour ( 3 ), on thz othor hand dil noi o™lain clcar cor-
relation betweon the content of chlerophyll and the maxi.un
rate of photosynthesis in the leaves of corn, boan and

cucumber plavts.

T4 is interesting bo show thalt Osipova and Ashour
( 75 ) found & coxmzlaticn hetwoen the intensity of photo-
synthesis and the stabilify of chlorcphyll. The higher the
percentage of suable chlsrophyll, the higher was the intcen-
sity of photosynthesis. Thus Ashoux ( 3 ) as well as
Ashouy and Thalooth ( 5 ) concluded that such correlation

may be exietoed bebween the maximum rate of photosynthesis

and the smcust of photosymilictic aotive forms of chloropnyll

t.

(a), but rot iis tolal com?

Ao
o,

FEifect on yicld :

Shading decrcascd fhe griin yiecld ( 2, 16, 75, 10%),
straw yield ( 2. 16, 1CE Y, she nurber of head-bearing
tillors ( 104 ), fillcd grein mmumber per spile ( 45 ) ,

grein weight pow spike (40 ) and weight of spiko/wolght of

vegetative growth ( 0B ).
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The .o o Leowtat o atans gon i wnien whent nlants
are pxposed o shoutos hnd oo navked offect v yield. The
loweszt yield was olmnined DY comdivg poal
period from spike encrgencc ( 92 ). Shading during ngtur-
ing grains also> teonded to Jecraase thne yield of grains{ST).
Pendicton and Waibel ( 76 ), chowed Fhat light was a oxi®-
jeal factor during *he heading stage of winter wheat. W
was most susceptidle to shading at 10 ~ 12 days before hend-
ing ( 107 ), shadirg at certain other period had no marked

harmfull cffecct.

Effoct on ritrogen comtent :

tne regulating cTfect of ligh% intensity on the up-
£oke of mitritive elemcnts by plant voots was roported by
soveral invesbtigators ( 4, 38, T4, 20 Y. ¥oreover, light
intonsity was found not cnly to affeet the urtake of nitr-
ogen but also the reduntion and utilization of nitrate with-
in the plant Lissues (1, 50, 55, 26 ). Thading wheat
plants grown *u mtyiont solrtion caused a reduction in
pitrogen absorpilen { 92 Y, The reduction in nitregen v. -
tako was in prororticn do the degree of shading.

Shading btrectnonts during the critical period fuwon
spike primcmdin APFee o Ton bo gpikelet dovoleriont

L

inercased the content of T compounds in the shoot of vhoat

plant ( 73 ). Although shoding had no shatistical
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sigaificnnt ~iTest n opdirns oo popine ot ion in diflerent
sarts of wheo® et i same grpetimonta.ye® its absolute
— e

contaent was denmascod ( O8 ).

LI Y ot £

b decroage in light ivlensity of 29 or 40% for T

r

days from the beglrriang of the apparvance ~i the pollen
mothor cells of wheabt plants caunsed some decreases in tra

amount of proteins in the leaves ( 56 ).

1% weok light intensity emino acid synthesis in
leaves was relatively more rapid, whereas at stronger inton-
sities carbohydrate gimthesis became more significant(69).
This emphasis the dirzet involvenent of light in proﬁein
synthesis., In esccordance,Cunpell and Read(17)end Wislocka
( 107 ) demonstratod that the percentage of total nit-

rogen in wheat grains was raised due to shading trcatmentbs.

BEffoct of Vitrogen Periilizetion :

Blfect on growsh :
Nitrogen incic~zcd plomt height { 30, 53, 62, 101,
109 ), number of lonves (53 V, ennanced tilToving ( T. 52,
53, €1, 97 ), incrcased nambez of spiles { 30, 52, 61 )

and dry weignht { 1%, 42, 79 v, of wheat plants.

Ef€ect_or photosyathotic nppavafus :
Nitroren as woll as carbon are the noot important

componcibs whiel postistpate in bicaynthcozis »f Jiflerent
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