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Introduction

ite is profoundly affected by radiation and the
affects are not limited to visible radiations alone. Tvery-
one knows that all life is ultimately dependant on energy
stored by photosynthetic plants during the action of sun-
light. Plants must make the best use they can of this
mixed and variable radiation for the energy they need for

photosynthesis.

The aatonishing thing about plants is that they avoid
such back-reaction and fix light energy in the farm of
potential chemical energy in compounds which do not break
down spontaneously and which can be stored until required

later on for the carrying out of life process.

Sunlight is the major source of radiation affecting
organisms. The radiation actually received by a particular
surface at any given time consists of direet sunlight and
indirect solar radiation from the sky. The radiation
reaching the surface of the earth from the sun has a maximum

intensity of about 1.6 cal per cmS

per minute. At the
equator the maximum sclar radiation whrich can be received
on a horizontal surface variess between 750 and 200 cal per
cm2 per day according to the season. Most of this energy
ig concentrated in wave length between ~00 and 900 mill-
microns. The intensity of solar radiation varies, of
course, with time of day, weather, sesson and geographical

positien.
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Jeveral cultural treatments such as, plant populatiosn,
intercropping, leaf orientztion ... etc could be used in

increasing the efficiency of plants in fixing solar energy.

Tn field, plants suffer two kinds of cowpetition, i.e.
intercompetition and intracompetition. Intercomp-tition
refers to the competition among plants of the different
crops while intracoupetition refers to the competition
among plants of the same crop. Egyptlan farmer used to
grow some crops with other ones, i. e. wheat with fenugreek,
and onion on the ridges of cotton plants.

!

The aim of this work is to investigate the effect of
growing fenugreek with wheat plants and fenugreek with
barley on the efficiency of the crops in fixing solar

radiation and on their yielda.
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Review of Literature

Tt was Tound by Manp and 2arnes (1) thst when barley
and clover were zrown together with abundance water and
nutrients, the fresence of even small axntunt of barley
reduced the growth of clover by over 50% but an increase

in the density of barley dic not increase the effect.

Tewari and Scamid (6) indicated that alfalfa-grass
nixtures yielded more forage with slightly higher alfalfa
content than the same combinationsg with alfalfa and
grasses in alternate rows & inches apart. Growing the
alfalfa and grasse- as alfernate double or triple rows
resulted in considerable yield Teduction as compared to
alternate single rows or mixture. Grass in rows & inches
from alfalfa rows had highsr yield and protein content

than 12, 18 or 24 inches from alfalfsa row.

Lukashev and Omarw () found that soybeans were gond
~ith corn for silage wherease Netich, Poavine and Maple

pea cannot be used as companion crops with corn for silage.

Dulyaev and Ransol (11) showed that in the mixed
sowing of corn and various legumes in all cases, this
procedure increased the total weight of both the legumes
and the corn, while decreased the yield of corn plants.
Protein content in leaf, protein, # and chlorophylle

increased.
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carrels oxs Pound thnat the unfertiliized »ase
legume mixture gave swice the yieid of pure grass, when
fertilized with F and 3, tne uwxed produced over 4% times
as much as the pure grass. The legume comPonent of the
rixtue depressed the grass component as a result of

competition. He added that I increased grass growth.

Gonzalez et al (27) indicated that increasiﬁg rates
of ¥ which applied to mixture of bariey and vetch
increased significantly the content of Cy P in both
forage and grain of barley bul not vetch  The C» P
content decreaged significantly from the first to the
third cut in both species, but was not affected by the

mixture -roportiocns.

Habib and Badawy (22) conciuded that berseen out-
vielded the grasses and berseem/grass mixture in the yield
and protein content. Nitrogen applications reduced the
vield of berseem and beisceuw plants Percentage in
mixtures. Protein content of berseem showed little
response to N applications, while che protein content of
grasses and bersecen/grass wixtures were increased.

Barley when mixed by charlock (31napls arvengis) had
a “igher NAR and leaf arca/lesf weizht ratio than when
in pure stand bat the measurements did not reveal large

differences in the hight supnlies as mentioned by (30).
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Nitrogen uptake per plant and per unit roc® welgnt was

greater in baritey than in charlock.

3pring barley undersown with lolium zave a satis-
factory production of fodder and orgenic ratter as
mentioued by (31). The grain yield of barley decreased
by 16.4%, while the straw yield increased by 33.4%.

Singh and Katy il (34) indicated thal wheat/grass
(Cicer orietinum) mixture gave higher yields than either
wheat or grass alone. The highest yields were given by
treated tlots, followed by untreated control and NF

treated plots.

Dayal et al (38) showed that total yield of a mixbure
of wheat + grass (Cicer orietinum) grown under dry farming
conditions in Ragosthan was great than for wheat and grass

grown alone.

It was found by Svachula (42) that undersowing of
ciover in gpring barley decreased the :rain yield and
increased the straw yield and prote’n content of the grain

and straw of barley when compared with barly sown alone.
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sffect of seed rates

The eflfecti of secd rate of barley and o eat on the
erowth and yileid was tnroughly wnvesvlgated in dirierent
parts of the world. The difference ir the environmental
conditions under which both barley and wheat are g own
necessitates carrying oat irvestigation on the eftect of
gseed rate on yield of both barley and wheat at different
conditions in Egypt.

The seed rate of bariey and wheat exerted a marked

influence c¢on the plant stand at time of her-vest.

The number of wheat plants per unit area become great
with increase in seed rate {19). The relationship between
nuther of plants per unit area and the sowing rate was

positively linear (7).

The seed rate has a congiderable erflfect on the growth
of ecereal plants. The number of tillers per plant becomes
low with increasing the seed rate of wheat (33) and of

barley (5).

Kirby (40) found that high plant density increased
the maximum tiller number per unit areca but this was

followed with different rates of tillers death.

The number of splke, bearing Tillers was affected

by seed rate (35).
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The pgloht o) ceresl flouh lncreassnoa SV delraa

ey

ing
seed rate (12), (49), whereas in other erveriuents seed
cate did nov 1nfluence toe plant nelghd.

The nel assimilation rate decresced with lncreasing

barley plants density (5). Increasing plant densivy

decreased the relative srowlh rate (40).

There was a ne-ative surviliness relabtionship between

seed rate of both wheat and barley and the seed rate (7).

Increasing wheat plant density caused reduction in
number of heads per plant and an increase in number of

heads per unit area (12), (50).

Decreasing seed rate of winter barley decreased the
nurber of fertile heads per Un’% arcea and increased the

nunmber of seeds per head (1,).

The kernal weight become great witn reducing the
rate of seeding (13).

M.ddleton et al (17) found nc relationship hetween
seed rate and the kernal weight ol .arley.

Low seec rate increased kernal welght of wheat (49).

The yield of grain was not aifected oy seed rate
with.n the range of 30 5o 140 poinds per acre for barley

(%), within the range of seed rate used on bariey (17),

within the range froo 46.6 to 120.% k. /ha. To» whaat (36).
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Gifferences in sowlng rates of wheat and Darlon U

to 207 kg./ha. nad 1istle effect an total yield.
Reduction in wheat stand reduced the rleld (12).

In triz's with wheat at % locabions over 3 years the
highesy yield of grain occured at a row spacing of 12.5 cm,
the lowest at 16.7 cm., while those at 22.2 cm. were
intermediate (16).

High sowing rates considerably increaéed grain yield
without fertilizers, whereas only slight yield increased

were obtained with fertilizers (44).

Low sowing rate of wheat (22 and 45 kg./ha.) produced

gspecially in years of severe moisture stress produced

more grain per ha. than higher rates (67 - 101 kg./ha.) (49).

High seed rate of wheat more than 200 kg/ha. decreesed

yields and increased lodging.

El-Hattab et al (39) fouid a reduction in the number
of tillers and spikes per plant with increase in wheat
plant density. The average weiéht »f egrains per spike and
the average welight of L0000 kernels did not react signifi-
cantly to varying the rate of seeding. The total yield of
grains and straw, straw yield, and the grain yield per
anit area were not significantly affected by varying the

raze of secding.
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plant (42, (57) nd (48), and numher of tillers per whoab
plant (15), (475, increased &Iy Lt production luring
the vegebatlvs growth period (4D and (9).

Trareasing lovels of nitrogen increasud nitrate
cantent, nitrate redue tose activity and gyluble prouvein
content of leaf bissue (46) .

The grain yield of wheat became great with adding
nitrogen Tertilizer (2), (4,247, (33) and (37).

7uev (10) observed that a defficiency of nitrogen
during the critical period of string wheat when the car
beging to form has the greatest effect on the formation of
structural elements of vheat crob.

cimilar conclusion was obtained on parley (22), (45).

The nighest grain wheat yield was obtained by applying
30 1o. nitregen/ac. (24), 45 kg. of nitrogen/hr. in sandy
aoil (24), while the highest dry matber was obtained by
5 - 45 kp. nitrogen/ha.

Hyuteheon % Paul (29) showcd that hipgn level of nitrogen
had morc influsnce on the srowth of straw than grain.

Thne protein content of graln increased with adding
nitrogen fertilizer., This ragults was truc for whez2t (47,
(14), (18) =nd (20).

Pleshkov ot al (%32) indicated th=+t the epplication

of nitrogen drastically raiscs bhe content of amino aclds
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