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INTRODOOTION

The orientation of plant leaves in the fisld exerts
e marked offeot on the amount of light energy intercepted
by the leaves. OUonsequently, a consideradle incresse in
absorption of light energy within the orop canmopy ocan de
achieved through the proper position of spatial distribution
of leaves in maize field.

The smount of light energy intercepted by orep
follsge is influenced by meny faotors smong which plamt
population, growth of foliage and spatial distridbution of
leaves are the most important.

The engle of incidencs (8) of inooulng radiation is
greatly inf'luenced by leaf orientation.

This work was performed to investigate the effest of
orientation of maize leaves on the growth, photosynthatie
appsratus sd photosynthetio aotivity of maize plante.
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BREVIEW OF LITERATURE

Bo far the author 1s agware, the ralationship between
leaf orientation and the growth and yleld of meize plants
is quite scarce. Consequently, the absorption of light
enargy within crop oanopy, and the effect of light on growth

of maize crop is included.

Aubertin and Peters (2) registered some observations
of maize planted at 31,000 and 15,000 plants/sc in rows
20~in. and 40 in. spart. The net radiation over the crop
was found to be higher in 40-in. rows at both level of
population. One noticeable field effeot of thess findings
(The capacity of the closely planted crop to absorb energy)
was the greater suceptibility to wilting st high population
of the 20-in. as ocompared with 40-in. rows crops. Moreover
they found that plant population and row widths affected
the relabtive amounts of energy absorbed by the plants and by
the soil. A considerable increase in absorption of light
energy within the crop danopy can be achieved through the
process of spatigl distribution of plant in wmatze field.

Denmead et al. (12) measured the net incident ra“b—

tion at one meter above the orop, and at 115 cm abowe bhe
_ground Yevel within the m:npnanopy in a highgyj_elding
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maize stand (oonteining 15,700 plante/ac.in rows 40-in.
gpart). After the development of maximum leaf area, the
crop ognopy retained 75% of net incident radiation. Also
they have estimatod that a row apacing of 24-in. would bhave
retention of 35 - 9O% of net radiation. They reported that
on a olsar days, after maximum leaf area development, the’
net rsdistion at the ground comstituted only 25% of the
total net radiation measured above the crop, while 75% being
expended within the crop canopy. It was estimated that
oloser row spaoing than 40 inches could increase the snergy
available to the orop for photosynthesis by 15 to 20%.

Pendeleton and Beif (64) notioced that the competitive
effeot between normal and Awarf maixze plauts were assoclated
primarily with light. It was found that a single row of
dwarf plants borded by normal planks yielded 30% less grain
than when borded by dwarf plants. However a single row of
norual plants, borded by dwarf plants, yielded only 6% more
than when bordered by normal plants.

Ustenko and Priezszhev (8%) showed that absorption of
phobosynthetically active rediation and total radiation

jnereased with mcraasing leaf area up t0 a marimum of

52,500 maﬁnm
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Krideman gt al. (48) studied photosynthesis snd ita
relation to laaf orisntation, snd light interception and
its response to an increasing angle of inocidence (8) of
incowing rediation., They found that the intensity of light
falling upon a lesf oan be reduced from geometrical optiocs

to be proportional to ocos 6 and their reported dats suggested

that the photoaynthetioc aotivity of leaves exposed to limiting
light intensity follows a similar relationship.

Bjorkman and Halmyren (3) demonstrated that the com-
pensation point and light saturation of the leaves of sun
plants were higher at light than that in those of shade
plants. Therefore, growing the plants under different light o
intensities (artificial or natural) also indwced changes in
the photosynthetic apparatus. The leawves of plants grown
under high light intensity showed photosynthstic light curves
much similar to those of sun plants. Meanwhile, the photo-—

~ synbhetilc light curves of shaled plamte were' similar to
those of shade plants.

The chilorophyil oontent in the lemsocf ‘solidage
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Koklmovitoh (42) reported that ochlorophyll eontent in
the leaves of ovoumber and redieh plents inoreassed with
inoreasing light intensity up to 20.10° erg/cu’-sec., after
which further inoresse in light intensity 4id not induce .
mora oblorophyll acoumulstion. On the otber hand, a decrease
in pigment ocontent was reported in other plent speaies.
Genaidally; thare wes no oleer corprelation detween the sooumn~
lation of ohlorophyll and oarotencids under different light
intensitiea. The smount of cblorophyll a + b in the leaves

of Ondon plunts inoresssd with inoreasing 1light intemmity b

up to 20 x 10° - -z‘!ﬁﬂ.()3 er;/ma—neo.

The raté of pbotosynthesis base a linear relation bo
tbe 1ight intensity (35,80).

Teffers spd Shdbles (81), found sn intsreotion dbetween
leaf asrea index (LAI) snd solar rﬁdiatiwn in their effact of
photosynthesis, whorese Pesrce gt al. (62) noticed that

specifioc legt weight (RIM) amd net photos

oy

yothesis (pn) were

[\l 00 Ldy

A= OB, Wok
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but not with dry weight of leaf lamine, or with water conbent
or soluble solids of lesf.

Zhedin (90) found thet the intensity of photosynthesis
ranged from 7.7 to 13.4 mng 002/100 omalh.tor convertionsl
cultivars and from 9,7 to 14.6 ug ('Jc:2 for hybrid C.V, 1Inm
snother trells in whioh photosynthetioc intensity ranged
from 12.8 to 19.2 mg Co,/b., insressing the fertiliser retes
inoreased the intensity of photosyntheals.

Etact of Liah% inkenslly on growth: '

Mo Calla (51), Btinson end Mose (78), Barly gt gl. (15),
Pedlsnton g% gl. (65) end Eil-Mankebaty (18), reported dwesrfing
effect for bhigh light intensity on maize plants. However,

Mo Calla gt gl. (51) showed that shads trestments altered
the quality of inoldent light. This in turn might slter-
the borwmoval balanos which could slter plant height.

Hesketh and Ihsgrm (34), Moss gt gl. (58), Thomas

1 g

's)‘_‘;rgum a M-sh,._.‘ S
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recently Hesketh end Musgrave (34) dsmonstrated that the

net essimilation rate of a single maize lesf ocontinued to
inoresse with inoreasing light intemsity up to 10,000 F.O0.,
the normal msxioum on a olsar day at Ithsce, New-York.
Sohimisu gt al. (72) and Enipmeyer gt al. (43) ceme to the
same oonolusion. EKnipmeyer of al. (43) snd some other
investigators found that there was sn inverse relationship
between the Ary matter oontent of plsnts and -hud‘.lhs density.

Galal end Parrag (22) in Bgypt showed that the different
distributions of plmtl had olear effect on 1llumingbion
intexroepting between maise plants.

Bl-Bayed (20) in Egypt found that the percentege of
1ight intensity between walre plants Lo that of full light
intensity in the field incremd an plmt population decoreased.
He reported that the illulinahion beb"leen plants differ
aocording to age of plants, i.e. the percentage of Heht
ntensity between plants decreased with increasing ;p‘l.;mt asa
..“P to about Bﬁlllm:g m.lq‘ then J.nm,asad with aga. hos:
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Prine g al. (68) in Florids, messured the light
intensity within four populstions of Dixie 18 corm grown in
38~-inob rows. They found that the amount of the interoepted
light reached the bottom leaves and the soil daoreassed as
stand dsnsity inoressed from 5,000 to 17,000 plants per
sore. At bhigh stend density, only a few soattered spots of
uninterospted light resobed the scil surface.

Watson (87) found that the value of leaf area index
(LieheX.) incressed with inoressing plent population in the
contrary of leaf area per plant.

~ Bhibles and Weber (76) showed that parcentage of solar
radiation interoeption increased with .lnmasiﬁg leaf area
development of Soybean, while Pendlenton., gt gl. (65) showed
slightly lerger leaf srea of maize plants in the border rows
recelving reflected light than control plents in their experi- 7

mants.

Haaanan.gt (25) and Kﬂipmm, 3;. (43) found
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Shibles end Weber (76) found that the swount of solar redia-
tion intercepted by osnopy of soybsan and dry matter produo~
tion inoreased with incressing leaf ares development. Duncan,
a4t al- (14) showed that the sheding effeot in maire field

was small at low plant population but inoreased with increasing
plant density.

Orosswan (11), reported that with incressing maize
orop density plant beight and stem dismster decreased while
lesf ares index inoreased.

Buttery, st al. (8) noticed thet mesn relative growth
rate mean net assimilstion rate (NiR) incressed with ipcreasing
plant dansity, wiile mesn arops growth rabe (C.G.R.) nd lesf
arca ratio (L.A.R.) dscreasse in four maize experiments out of
six experiments. Tha least fitting regression of NAR on LAT
was & stralght line, in the other experiments the relatiomship
was curcilincar.
Mw= | }
| Bevaral ipmaskigators, ' , ahad |
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Pendslenton, gt al. (65) found that under field condi-
tions all leaves on taive plants are not light saturated,
even at low rates of planting, and therefore, light appears
to be the primary ecologlicesl faotor limiting the grain yleld

¢f this orop when grown under highly productive conditions.

Crossman (11),found that as orop density inoreased,
individual plant yield of msive decreased owing to a fall
in total assimilatory leaf area and deformation of reproduc-

tive organus.

Schmidt and Colville (73), found that grain yield per
hectar were significantly reduced when 75 to 100% of solar
energy avallable to leaves located below the ear was lnter-
cspted ty black polyethylene. They added that restricting
light penetration to these leaves by 25 to 50 % had little
effact on grain yield per heotar. They showed also that
lsaf or stem removal reduced grain yield by 22 to 44 %.
Leaves located either below or gbove the ear leaf were eéually
efficient in the production of grain per unit leaf area
basis. Artificially shade lesf btissues continued contribut-
ing to grain yleld although with greatly reduced efficienay
per unit leafl arsa. Removal of all tissues above the ear
reduced ear weight 45%, also weight per 100 EKernels was

reduced as a résult of leafl removal.
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