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Competition as a biotic ecological factor.

1- Eeological competiton between Tntfolium alexandrium
(Berseem) and L lumم multflonum (rye} wnder diferent

phosphorus levels

F. G. M. A. Khadre
RotamyDeparاet,
FecltyofSence,
Tagazig Uniwersity

ABsTRACT
Tuo feld experients were crried out durng 1990/91 season,  عه

special farm at Sharkeya prouince in silty lan and sandy loam soi, to
atudy the effecL of total stand % of bereeem-rye asscciations and phosphonws
ferilization an forge yields, botanicl composition and nutrittve walue o
the milure.

The rsults indiعated clearly tمh t large 3ields uere produced during
the successiue cuttinga by the berseen assciates groun in pure stand. But,
howeUer, the cambined yields of bersecm-rye associations groun with 115 and
130% total stands were statistiعمlly the sme as that of the pure stand i3 ldع
basis of berseem, 0n the aUerage total dry yteld bdses of berseem and rye
groun in pure stnds, the relatiue increEes due to thase tuo treatments uere
19 and 25%, in respectiue. Houever, for both the 1Et and 2nd cuttings, berseem
contributed 66 and 62% ofthe dry mater productian prdduced by the mirtLre
uith a sharp decline in the 3rd cutting, uhile the associated rye grss
spplied 51% in th0ع rdcutting. In additioM, cmpared to the pure stand yieاd
٥٢ berseem, the results of the mandy toam soil indicate a 5.6 and 22.5%6
increases in T:DN., and 4.0 and 9.2% for S.V. yielكd alculated for the total
cuttings due to the berseem-rye ssdciationه groun uith 115 and 130% total
stands respectively.

The results af both silty toam and sandy loam soil reuealed that
increasing the toمt l stand of the miature from i0up to 130% did not affect the
conpetition index, competitiue ratio (CR) and relatiue yietd tota!% (RYT)
calculated for forge yield . roueUer the results suggestel that rye grss vas
the more competitiue component, whereas thr bcrseem could be consiered the
least, thus rye made bcneft from the asscciation uith berseem, Far the total
stands a100, 115 an130م %, yعi ld advantages averwged 5, 23 and 28%far fresh
yاع d, an20,10م and 26% for dry ,iy ldع i respectibe uith an aueree mعan 6f
18%7 adtantage for each teld. Most of these aduantages cautd be attributed to
rye grass whieh had higher indices and rtiمs tمh n bereeem. hn addition, tعh 
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RYT n seed yعi ld baRes ua5 92, 107 and 1242 for 100, 115 nd ه 130% taotal
stand. respectivcly uith an average0f 8'z advantage.

Regarding phosphorus fertilization, for all cuis, any increase in R  و0 ج
leuel uas follou:cd by a significant increase in fresh as ucll as dry forage,
TDN and S7 yields of berseem and re asseciations. Houeoer, phasphorus
affected the percent of berseem as wel as rye in most of the cascs. Ouer the
tuo soil, the botanical composiin on dry yietd basis u asن 52, 60 and 64% for
beraeem, and 47, 39 and 36% for rye due 4o 0, 15.5 and 31.0 Kg 2 fad/ و0 ج
dosc8, respectiuely.

INTRODUCTION

Growing legumes and grasses in assodations as a cultural practice
may be a way to increase the biomass productiwity as well as its quAlity.
Many workers have noted thie behaviour. Robert (1946) obtained beefciAl
responBes to grasees fom associAted Jegumes. lt is probable that legumes
prowided soعm N i additionص ta that applied as fertilنzer @Mعa leod, 1965). In
Egypt, Jbrahtm (1975) found that berseem and Ttalian-rye grass mixture
excelled pure berseem in forage yield, dry matter and feeding value. Als0,
Abou-Rya and Jbrahim (1975) showed that interseeding 14.4 and 4.8 Hg/
fad. berseem And rye had the highest feeding value (TD.N. and S. V.) on
dry mAtter basis. However, &eslay. ( 1980) revealed that berseem /rye grass
u eعim tع exceeded the pure berseem. In additionAbd EL-Gauad et 4}.,
(1984) reported that berseem-rye grass followed by berseemloAt and
berseeلm barley mirtures were higher in dry yield and cude protein than
their pure stands. On the other side, Fabib & Baday (1966) ehowed no
advantage fror berseem - grass mitures over pure berseem for frage
yield or chemical composition. However, Doverat & Lachouer (1958)
reported that clover-grass mixture produce a well balanced feed regarding
the nutnition value, whle the mixture failed to produce much dry matter
as pure clover.

Hussein etaL, (1983) found that fresh and dحy forages, S.V. and
T.D.N. yields of berseem tended to increase with increAsing R, up ي0 t45م 
Kgfad., and up t30م Kg for seed yield.

This paper repors forage yields, botAnical composition and nutnitive
valus of berseem And rye grass grown in pure Btands and in association
mith and, without fertilizer phosphorus. The competitive parameters lke
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commutation tndex, competitive ratio (CR) and relative yield total (RYT)
on forage .

Competition always occurs where tw٥ or more plants mke
demands for light, nutrients or water ih excess of the supply. Hunt &
Magner (I963) stated that competition between the legume and its
companion grass for nutnients, light and water is most important ip
legumne persistence. Certain studies on the interrelationship between
legume and gres mixtureو have. show that the yield responses Were
compensating rather than mutuaلly benefca] or antagonietie (Boberts &
Oمl on, 1942). However, Kleher E± aL,,(1966) i theirم study on the
competition of grasses in mixtures with alfalfa found that excessive
competitioa between grass Bpeties inflicted A two- way squeeze on the
alfAlfa associate. Their conclusion was that if two gnasses Are t beم used in
combination with alfalfa, it is very important that the competitive
characteristics and degree 0f compatibility be understoad before
fomulating the miture. In Bgypt, Radan etaL,, (1977) i dicatedص that
the mixture yield was signifcAntly aلectEd by seedنng rate ofberseem and
Tye grass. 'They added that the highest yields were generally obtained from
20+ 8 Rg berseem / fad. rye, which did not show a significAnt Advantage.
However, Ibrahim ,{tع (1979) revealed that interseeding herEeem and
Italian rye grass (12+ 6 Kg seeds/ fad.) increased signifcantly dry matter
output ia comparison wnith pure herseem (24 Kg/ fad.). In addition, Gabra
£t aL., (1984) notced- in most of eases. that the mixture yield of berseem­
barley association was nearly the same as high as the pure stand yield of
berseem. Dry matter yields were souewhat higher in mixture than in
pure stAnd of berseem.

Because of interspeciLc competition for nutnients in grass-legume
mixture (Blaser and Brady, I950; and Mouat and Walker; 1959). speciلa 
attentian must be paid t fertilizationم practices if a favourable species
balance i to be mAintained, Maclead (1965) reported that there was
competition betveen alfalfa and grass species for both N and K. He added
that competition indices for alfalfa grown with orchard broom and
timothy were 1.60, 1.30 and 1.60 respectively , without Nand 0.85, 0.07 and
1.30 with 200 pounds of N, NitrogeD increaed the ahility of the grass
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species to compete with alfalfa for P. However, this investgation aimed to
study the effect of mixture and phosphorus fertilization on competition of
bereeem-rye gTaSs association

MATERLALS AND METHODS

The present investigation was carried out at special farm in
Sharkeya province during 199192 to study the efTect of tota ixture ل ص
nd and phosphorus fertilization of bereeem-rye grass mixture onمام 

forage yield. The Meskawy variety of Egyptian clover Crifعlium
alerandrenum (. ا and Italian rye grass nmوt mutiflميلhص L.) were
used.

T'he experiment included 15 treatments wbich were the
combinatons of a) five phanting pattems anD h) three levels of phospbonus

fad. Plantng paterns used were/,0و zation ie. 0, 15.5 and 31.0 Kg Pن ertilع 

as follows:

1. Pure stand ofberseem (20 Kg seeding rate/ fad.).
2. Pure stand ofrye grass (12 Kg seeding rate/ fad.).
3. Berseem-rye grass mixture, using 50% + 50% of the corresponding

seeding rates. This provide100و % toلقا stand/fad.
4. Berseem- rye grass mirture, using 57.5% + 57.% of the corresponding

seeding rates. This provides 115% toلaا stanلd fad.
5. Berseem- rye grass miture, using 659+ 65% of the corresponding

seeding rates. 'This provides 130% totAl stand/fad.

The treatments were arranged in A split- plot design wth three
replicates. The planting pattems used were Assigned to the main plots,
and suh- plots were devoted to the levels of phosphorus fertilization. Plot
area was 10.5 m 3.5 m). Before sowing, calcium super- phosphate
fertilizer (15.5 P, 0,' was added with the chosen levels. Seeds were

broadcasted in silty loam and sandy loam soil, respectively. Nitrogen
fertilizer (urea 46% N) was added three tmes witb the rate 0f 8.0 Kg N/fad.
for each, the first part was applied at sowing, while the 2nd and 3rd parts
were added after the 1st and 2nd cus. Three cuts were taken at 35, 44 and
68 day Ages in is tyل loam soi and %2,42 and 64 day ages sandy من lهam Eoi.
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Dry forage yield was determined for every cut.'for berseem as wel as rye
grass in pure stand and mixture. After the tbird cut, plants were leR to
produce their seeds and seed yield waG recorded.

In addition, botanical coRposition for berseem and rye associations
on dry forAge yield basis was calculated for each cutting as wel as the
t talم cuts of each associate. however, the feeding value as totلa digesiive
nutrients (TDN) and starch value % was calculAted for the totAl harvest of
green bereeem by a.knowledge of dry matter % (DM) of the green bereeem
a8 folowE:

TDN %=0. 625 DM% -0.15
SV% = 0. 482 DM% + 1.20

Data obtained were subjected t theم standard stAtietical method of
vaniance following Fieher technigue.

For botb fesh and dry forage yields/ fad., the folloaing competition
parameters were calculated:

1. Cpetition ier trelatie yield RYN:

The ratio of a giren criteria for a species grow in a miRture
compared to that in pure stand was tered the " compettion index" of
each species. That index was deterined for fresh as well as dry forage
yield/fad. according to Macleod (1965) as follows:

Competition index= Yield in miRture/ Yield in pure stand

2. Competiti maiio (CR:

The competitive ratio was calculated for dry forage yield using the
following procedures suggested by Willey and Ra1980)م ).

cحM T1M,204/M,)-11(Ss)

where:

.mixture yield of crop g1 =ي
.mixture yield of crop y1 =ر
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h1ي = pure stand yield 0f crop  ي
Mp= pure stand yield of crapy
Sم = own proportion of crop  م
S= sown proportion of crop [-

3. Relaiie yield total %(RY.

The relative yield totAl % (RYT) ofa im tureع is the sum of the RYs
of the mirture cmponent8.

In addition, the relative yield %, competitive ratio and relative yield
total % were calculAated for seed yield/fad.

DatA obاained were subjected t theم AtAndard statistical methods of
vaniance folowing Fieher'e teehصique.

RESULTS AND DISCUSSION

DatA in Table (1) indicate that large yields were produced by planting
the berseem associates in pure stand. Thig could be seen during the thee
euts as well as their totals in silty loam and sandy loam soil . But,
however, the combined mixture yield of berseem-rye associations grown
in 115 And 180% toاal etande were statistically the same as that of the pure
stand yield of bereeem. This was the case in botb the lEt and 2nd cuts i
sity ioam soil. In other words, the toاal fresh forage yeld (Ton/fad.) of
berseem grown alone was comparable to the combined mixture yield 0f
berseem .rye associations grow in 115 or 130% total stands, this was true
in both silty loam and sandy loam soil. These results are in agreement
with 'those reported by Habib and Badawy (1966). The results obtained
herein also indicated that fresh forage yield of the pure stand of rye
associate was significantly the least. This was true 'for the total fresh
forage yields of llه the three cuts as well as their totals in both soil
However, the hlghest fresh forage yield anك be aecounted for in the 2nd
harvest, where the mixture yield of herseem contributed 65% and that of
rye 35% in the combined respective yield. It is worthy to note that the
a7erage t talم fresh yield of both berseem And rye gromn in pure stands
was 10. 26 and 7.63 (Tonfad.) in silty loam and sandy lهam soi, the
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respective combined nixture yields averaged 11.05 and 8.92 in both soi,
respectively.

With respect to phosphorus fertilizAtion, ،it was found that any
increase in R level و0 ي was followed by a significant increase in the fresh
forage yield (Ton/fad). This was- in generلa - true during the three cuts
and their totals for berseem as well as rye and their m treتن yield in the
tw0 types of soil . There, if tbe two sail, the relative increase in the total
fresh forage yield of bereeem-rye mixture reached 483% and 94% due to
adding 15.5 and 31.0 Kg P ,fad/ و0 ج respectively. Similar result٥ were also
reoredl by muasein et .( سله(1983

Tbe results of dعy forage yield (TAble, 2) conceming the effect oT
planting patter and phosphorus fertilization are siilar with that of
fresh forage yield (Table, 1). However it was found that, on the averAge
totلa dry yield basis of the two component crops gromn in pure stand, the
relative increases in the total dry yields wHich caلu d be achieved by
planting 115 and 130% total stands of the berseem-rye associations
arerAged 19 and 25%, respectively.

The percentage of herseem as well as rye grass in the berseem-rye
assocations on a dry matter basis for each cutting for each soil is shown
in Table (3). It is clear that increasing the total stAnd% of the mixture
froR I00 up to 130% did not affect the botanical composition for bersecm as
well as rye gTass based an dry yields. 'This was tmue for the three cuts and
their totals in both Aoil. Fowever, Gver the two seasons, the percentage of
berseem in the berseem-rye associations on dry matter basis tended to
decrease with successive cuts, whereas the botanical composition far rye

,s0 recoguized that in the 1£t and 2nd cuttingsله Tass was increased. It isع 
berseem contributed 66 and 62% of the dry matter production produced by
the mirture with A shArp decline in the 3 rd cutting. Fowever, rye grass
grow in association with berssem suppled 51% of the production in the 3
rd cutting.

Regarding phosphonus fertiliaation, it is obwious that phosphorus
treatments afiected tbe percent of berseem us well as rye in most of the
cases as shown i bcth soi. 'Thus, a hevy rate of P fertilization appeAred
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to accelerate rather than prevent the reduction in percent berseem in the
mixture. The opposite was true in rye case. However, the pek value was
achiereD irr tد e 1st cut forberseem and in tke3 dع cne for rye. For both
soil, the botanical composition on dry yield basis was 52, 60 and 64% for
berseem, and 47, 39 and 36% for rye for 0, 15,5 and 31.0 kg R,0ي fad levels.

The results presented in Table (4) show tbat large seed yield could be
achieved due to growing each component crop of the mixtre in pure

mixture stands onل d. Where the treatments of 100, 115 and 130%totAصtaه 
one hAnd had lower seed yieldffAd. of the assoated rye grAAs cmpared to
the pure stand yield on the other had. 'Thiو was - in general - tnue for
berseem assciation. Conceraing P fertilization, seed yield (Kg/fad.) of
beraeem as wel the مص acsociated rye graAs was gradElly increased due
to Ay increAse in P level, this was clear in dilty loam Eoil. Bowever for the

fertilized plants had lower seed yield compared toص il , the uم andy loam eه 
the heavy dose of P, this was - in general true for berseem and rye
associationB.

Generally for both total digestive nutrients (T. D. N.) and tarch ه
vلa ue (S. V.) it is of interest to note from 'Table (5) that the berseem TDN as
well A S.V. was nearly as that of the berseem - rye yields, but rye alone.
gave the lowest value. However. the results o Eandy loam soi indicate a
5,6 and 22.5% increases in T.DN, and 4.0 and 9.2% for S. V. due to
growing berseem and rye in associations with the total stands of 115 and
130%. when comparing mith the respective berseem pure stand values,
respectively. These results are similar with those recorded by Abou-Raya
and Jbrahim (1975). With respect to P fertiLization, a gradual increase in
T. D. N. as well aو S. V. values could be observed due to increasing P level
frm 0 to 15.5 and 31.0 Kg P0و gا fad. Tbese results confiraed those
obtaied byruseein gtl (1983).

Competition index in berseem rye assodiations on fresh And dry
forage yield/ fad. basis for eAch cutting as influenced by mنxtre and
phospborus fertilization is presented in TAbles (6) .lt is evident fom these
dAta that the competition index for both bereeem and rye as5ocietions
based on fesh as wel as dry yield are lower uity, was ونطا tnue in both
soلأ l. This indicated that there wAs competition between berseem and rye
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foe recourses used. These results are in agreement wdLh those reported by
Macleod (1965). Competition always occurs where two or more plants
make demands for light, nutrients, or water in eRcess of the suppy.
Competition tben is. essentiلa ]y a decrease in the Amount of theEe
resources available for each individual (ubbs,I971). However, for both
soil, increasing te percentage of the total mirture stand fro 100 up the
130% did aot afect the. compettion index on fresh as well As dry yield hasis
for eacb compoDent crgp. Over tbe two ,oi ع the competbion index on dry
yeld baais for berseem reached a maximum in the 2 nd cut. Thiو 
indicated that most of the contribution of herseem in toاal dry mAtter of the
mixture yield can be accounted for in the 2nd cut. However, the
competition indexr for the total forage yield of berseem and rye aasociAtons
averaged 047 and 0.70 for fresh yield, and 0.51 and 0.67 for dry yield,
respectively. These resuts suggest that rye graBs was the most
competitive crop. rherees tbe berseem could be considered the least. ln
this respect, Garter and Scholl (1962) reported ihat forage grasses may be
supplied witl supplemental nitrogen from N fixed by root bActerial
nodule growing symbioticaly with associated legumes.

With respect to phosphorus fertilization, Although, the difErences in
tbe competition index for each component crop of the mixture based on
fresh as well as dry yield were not sigaificant, these i dicesص tended to
increase with increasing the level of phosphon1s.

It is evident from Table (7) that varying the total stand percentage of
the berseem-rye association from ،100 up t0 130 did ؟ not affect the
competitive ratio for each associate calculated for the dry yield. However,
the competitive ratio for berseem GCN,,) was less than one, whie it
eRceeded unity for rye grass. These results are simisr with thAt of the
competition index (Table 7) being the competition always infavour of the
rye component. CRp decreased with successive cuts, while the rstio for rye
(CR,) increaEed. 0ver the two soil, CR, 0.62 0,80 and 0.86 aad the
corresponding CR, was 0.59, 1.29. 1.21 d صة 1.21 for 100 ,115 and 130%

total ixtureد stand, respectively. Here it should be stressed that a
competitive retio in ercess 0f 1 sigrifes that rye grass grew better when
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associated with berseem than when grown alone. Thus rye- grass was
bcnefted by its association with herseem.

It is obwious tbat competitive ratias for berseem and rye associations
based on dry forage yield were not signifcantly changed due to adding
phosphorus up to 31.0 Kg Pو Oي ffad. dose. This was true for all cuts ecept
CR, for the 8 r cut in sandy loam soi . where it was signifcantly Higher
at the higbest level ٥f 31.0 Kg P / و0 ي fad. compared to that obtained from
the control. However, phosphorus fertilizAtion tended t increaeeم CR,,,
wلih e CR, was decreased. Over both soil. for uمfertilized plants aمd those
fertiliaed with 15.5 and 310 Kg POg fad.,CR, was 0.72, 87 and 0.79, d هه
CR, was 1.42. 1.32 and 1.29, in respective.

Relative yield t tElم (RYT) on fesh and dry forage yields basis for
bereeem - rye mixture for eAch cutting as influenced by mنrture and
phosphorus fertilizntion is howa ه in Tables (8 and 8-a), respectively. It is
ewident from these tables that berseem - rye Assocations produced a RYT
of more than 100%. However, the most forage yield advantages can be
accounted for in aandy loam soil which ammounted 26% for fresh yield
and 22% for the dry yield. lt is aلso found that both 115 and 130% total
stands of the mirture on one hand bad higher yield advantage compared
t100م % toلAt stand. This was tue, for the 1 st cut of the fresh as well as
dry yield in sandy loAm soil. Similar trend was obsered for the total cuts
oT fresh yield in sandy loam soil. over the two eil and for the treatments of
100. 115 and 180% total stand of the mixture, the advantages valued 5, 28
and 28% for fresh yield, and 10, 20 and 26% for dry yield, in respective with
an average mean of 18% advantage for fresh as well as dry forage yield.
Most of these advantages could be attributed to ryegrass component whieh
had a high competition inde (Tables 6 and 6-a) and competitive rAtio
(Table 6). One of the advantages o mixtures is that higher total yields are
freguently obtained from mixture stands than from pure stands. Certain
studies on the iaterrelationsbip between pure stands and grass mixtures
have shown that the yield responses were compensating rather than
mutuللa y henefdal ar antagonistic (Roberts an Olson, 1942).

Concerning phosphorus fertilizAtion, it is cear that the RYT based
on fresh as well as dry yield for the 2nd ct was sigaificantly increased
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with increasinE phosphorus leve] up to 31.0 Rg Pي@و /fad. in silty loam soil
and f5.5kg in sandy loam soil. However, addIng phosphorus cAuised a

ated for the total fresh yield. For the twoل significant increase in RYT calcuم 
s0i, the RYT walued 107, 121 and 128% for fresh yield, a dم 110, 120 and
126% for dry yield of the mixture for the levels 0T0, 15, 5 and 31,0kg Pو Og/
fad., respectively.

The results presented in Table (9) reveal tbat the relative yield6
(RYT) i.e. the competition index and the competitive ratio (CR) £or
berseem seed yield were Biguifcantly increased witb increasing the
percentage of the total mixtre stand from l00 or 115 t130م %. over the to
soils, th RY% and CR based on seed yield for herseem were higher than
those obtaied for the rye aasociAton. However, for both soil, the RYT
on Eeed yeld baAis sveraged 92, 107 and 124% for 124% for 100, 115 and
130% toاal stand, respectively with an average mean of 8% advantage.
writh respect to phosphorus. Itis of indorsed to note that both 15.5 and 31.0
kg rates ي2,0 on one hand had higher CR, compared the ما control, on the
other band, the opposite was cleAr for CR. This was true in the sity loan
soil. Howaever, the results of both soils indicated that applying 15.5 and 31.0
kg 2 / و0 ي fad resulted in a yield advantage of 10 and 15% for seed yield,
respectively.
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Teb3)علا ): MotAnlcAl compasltlon for berseem, rye mلعture on dry matter
ture and pboepborusعل aected by mفه cuttngق for eacولامها 

fertlaatlon, (1B91/1O &eason.

 ململاeعم

ndgعلر m: 8tlty loدm soلآ l
%rec كو Aye% Tot1مم 

6٥ 60 100 0.81 0.67 0.05 0G 0.18.ه 089 060 037
67.6 57s 115 0.75 ٥.7٦ 005 ٥.7٥ 026 a2 ٥B0 030
65 €5 180 0.78 6.72 062 067 0.22 028 0.48 032

R. .N6 اهن NS. N5. NS. N6. N.6. NS. Ns.

Fعa . fer. @g Rي D :( ج 4عا/

٥ 0.T3٥ ٥.67 0.47 61.٥ ه 0.278 033 0.63 8b0 ذ
15.6 0.80b 0.3 052 5.0€ ء0.2 مث 0a7 0.48 0 طمع

310 0 ضم 0.76 0&3 ٥.71b 02 د0.18 0.47 039 و
R, Ns ب امعا Ns. .NS و٣« Ns. 4

Pهntng patجarعt Sandy loam eoil
Bemeem9 Eye#6 Totل٩ 

60 6٥ 0.66 لا00 . 0A5 0,44 0.48 0.34 068 0.66 052
57s 57. 15 0.41 ٥.67 0.45 0.51 0.59 0.48 0.55 0.48
65 65 130 0.55 0.59 0.48 0.55 0,45 0.41 0.52 0.45

R..teمt NS. N8. N.8. N8. N8 Ns. N.8. N.8.

Fos. fer. { ر9 ج ما/٤24@

٥ 0.54 0 مشه. 0.41 م 0.44a 0.46 0.56b 069b ٥.5T6
15.5 0.55 0.66b 0.48b 055b 0.45 0.2 م 0.52 م 0.45a
a1.0 0.63 0.62h 0.46b 0578 0.47 03 مذ 052 0.43a

F. teat Ns. .N.S جو ج بو  و و» جم

-389-
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Tatla (4): &eed pield (Eg/fad.) ofbereeem d.mye عع as fuencedا
by mirture ndه phosphors fertllzaton (1991/19922

(,Asoaنه عس 

fectsململا ء 

١
Fمntng  pمttعrت

Bصهعمع &ys% Taمt %
100٥10٥
 ر10010٥٥

1o06060،
11667.567.6١
190€565

٣ مما
 ا

F .e .م ؟ g وR9 @م /6A}:}
$

0١
16.5، 81.0
 ف٣. tمم

١

 ر

 و

Table ا {6): Touمl dgestive autenients (T.D.T.) ndه atrch aw ueل
{S.٧.) {Ton/مt d.) &or the toلهt cut fected م ع له 8y
mالعture ndه phoephor tertlizatlon (1B31/1092

}.oaم&عق 

c£ectsململا 

Pantmg :rtem مم

%emecrm جTo لما% &yoم 
100 ٥ 100
٥ 1٥٥ 10٥
50 50 10٥

67.5 575 116
&6 65 130

B. tent

rAas. 4e. R939و re4!:

155
810

R.  شمعن

١٠

)

 بم د١:
٦
 زة

 ز ذ

 .ي

,-3 و0-
 ر
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Table (6): Competitlou Lnder ior bemseem٠rye mLعture on Cresh ylela asLsط for eecA
cuttg ر as a ectedل by mلعture And phosphD٩تur fertllzAton.

1 At ]atء 2 قم 9 rم ect١ ململا ع ctt Teلفt 

٩٠١ -سم٩٢١/ Rye

٢٠wلعtae:
Sity loهa Eo

Bmمسa %6 Ry % لماTo و و
60ث 100 0ن 0.48 0.49 0.35 0.63 0.40 ٥.7٥ ٥.37 ٥.63

57.s 67.6 116 0.44 0.61 ٥.67 0.75 081 ٥.7٥ ٥.60 0.72
66 66 13٥ 0.53 ٥.71 ٥52 0.81 0 د. 0.7٥ 0.52 ٥٤76٠  ا

K. tعمم N.s. N8. N.8. N.S N.5. N.S. N.S N.8.

FA4مه. er. @4 P, : ج/9641

٥ 0.49 051 ه 038 0.68 0.41 0.73 0.40 066
166 ر 0.48 062b 050 0.7٥ 0.41 0.62 0.48 0.73 '

31.0 0.43 0.6Tb 0.6I 0.77 0.88 0.76 0.52 0.73 .N.S .ع tما، N.S. N.S N.s. N.8. N.5. N.s. •

 لe: rtuم
Sandy loam soلأ l ،

Bareeem 9 Rge % tلTo بو
60 50 1٥٥ 031 0.48 0.46 0.74 B 0.,55 0.68 0.42 0.68

57.6 57.5 115 030 097 ٥.68 7٥.٥ ء 0.61 0.69 0.49 0.7٥
65 65 130 037 080 0.67 0.75 B ٥.61 0.62 066 071

F. test N.s. N.S. N.S. N.6. N.S. N.6. N.S.

.(:6d/ج er. Tg  مAoe- ا3,9

٥ 0.29 0.77 0.46 م 0.62 ه 0.,64 0.63 0.46 ه 0.6
16.5 0.33 0.٤7 0.64 b 74.٥ طه 0.61 0.65 0،61B 0.69
81.٥ 085 0.81 0593 0.838 0H3 0.68 0.62 0.7e

N.S. N.8. s ن N.8. N.S. ٣. من.N.S و

-3 و1-
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١

 ا

}

١
Table {6-a): Competltloo dex ا Tor berseem-rye mلعture o ryه matte for اasة e hع

euttلng cedby« قع عملا mلعtuعe phorsدpho مة ferlعaton.

}

٢

 ملفة عec ما
}

Mne:

To؟لt 
100
116
1s0

Bعمعع٩ Bye  و
60 60

67.5 675
€s 5

R.  اما

. Arمم fer. CgRg 9g /«a4}:

٥ 0A9 0،5 0.43 ٥6٨ ٥41 0.76 0 2ه. o.&6

155 0.46 0.42 0.57 0.68 0.42 0A3 06٥ ٥71

٤ 31.0 0.44 0.44 0.66 ٥.٦1 0A0 0.76 ٥.s 0.69

.£ أعما N.8 N.S. 8.6. N.S, N.S. N.S. N.8. N.8.

Mعtaعe: Sandy loam soلأ 

%Bysمدمم و Toقعا %

50 50 100 0.86 031 م 0.44 0.72 0.55 0.64 0.46 0.65 ,
57.6 67.5 115 0A4 0.90 b ٥.58 0.62 05 و ' 0.G8 064 0.66  م·٤ ر

65 65 18٥ 0.45 0.68 B 0.65 06 0.6 0.62 062  ه64

F. wst N.S. .N.S ج N.s. N.8. N.5. 8.s. N.s.

 مد
mas. 4er. (4 P,9  ع/6ق بر

- ١ 0.40 0.2 0.47 ء 0.60 0.6 0.62 051 060
٥

15.6 0.35 0.61 063b 0.65 0.60 '0,&4 0.65 0 0م

31.٥ 0.41 0680.66 طه 0.78 064 0.60 0.56 0.70

F. .N.8 امعا N.8. • N.8٠ N.8. N.8. N,S. N.6.
 ا ا

٩
 لا

 ا
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١
Table {7) Corpetitire ratio [CR) Kor berseem ( CRp} ndه rye {CR,.} grow Lnr

mعL ture o» dry mAtter bAsls As tnNuenced by mIrture and
phoepbors ferLzatlon.

Bثملn eeeفt RArEcem Mrture campoaent pLAnts
Ry

1 £t 2 4د 3 rd Total 1 4ة 3u2 4م TotEleut cut ctt t c cut (
 ر،

PuمntLg patteme:
Sز ty loam soil

Berzeea% Ry4%6 Taلفt %
s0 5٥ 100 1.16 0.63 0.60 0.56 1.08 1.،67 1.94 1,80

575 67.6 115 ،024 0.95 0.51 0.79 138 1.03 1.99 1.aa
65 65 180 1.18 0.84 0.55 ٥.٦7 188 1.43 1.71 1.40

F. tععt N.S. N.S. N.S. N.S NS. NS. NS. NS.
i
 ر

PAa4د. er. (gR, 9 :d.1 ج ما/ ١

٥ 1.04 0.65 0.54 0.61 1.30 1.65 1،.75 1.64
15.5 1.20 0 4ع. 0.5٥ 0.71 0.99 1.32 1.99 1.50
31.0 1.05 0.98 0.52 080 1.44 1.16 1.86 12

F. eu tم N6. NS. NS. NS. N.S. NS. NS MS.
 ز إ

:gpattemلمtدم 
Sandy loap soil

Berوeen%6 Rye% TotA  ل6%

50 50 100 124 0.60 0,84 0.69 0.B5 1.68 1.1٦ 1.38
57.5 575 115 037 0.96 0.88 0.81 2.56 1.11 1.12 1.19
€5 65 180 0.83 1.01 1.00 0986 1.52 0.99 0.9T 1.02

F. test N.S. 3.S. Ns. N.S. N.S. N.s. NS. NS.

rAa. fer. @g P :faa.1/ ر9 ج

٥ 095 0.82 0.99 0.&4 1.59 1.35 0.86 م 1.21
15.5 ٥.٦٦ 0.97 0.93 0.65 1.89 1.09 1.12 ab 1.14
31.0 0.69 ٥.79 0.79 ٥.78 145 1.50 1.22b 125  ا

F. stاه N.S. NS. N.S. NS. N.S. NS. .NS ي

-393-
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TهbLe {8): ReLAtlveyield totel9 TRT) of berEeem-rye assacLntoمn on freEb
forage yeلا bمa iو for eacb cuttng iuenced هه by miعtue ndه
pbospboفنn CerلaatloE.

 ط
٤
i Mملف ع. @ecمt 

Silty loam soil Sandy loam  لأمق

1٤t ة d 2م 3 م Total 'iفt d± قw3 ة Toلهt 
cut ce eut

 يا
Bntng  amatثp tم

] جممممم كجوه لعا؟٩
٢ 50 50 100 ٥5 م2 120 102، 70 ه 118  م'ي1o هر

67.6 675 1٧6 1o6 1a . و1ع11 ua8 18 1so 14E

٩
i178 مw28 ة I42 ia12811418912٨1806€ه• قن '، [

F. .N.8 عن N,S. N.S. N.S, N.٥. N.8.

wAa . -ع تما @g g و3 { 4ة}

٥ 1٥1 107 ه 1 قد 106 م 1 'هق 1oa 176 1@ ه
16.5 12Lb طه 1pt 1388 125 1241٦٥ فه12112

١١ a1.0 111 1asb 114-.12s6 fi7 128 122 180»
R. .$.N 4ممن ·, N.8. • 8.8. • N.8. •

 م م

bleدT و (&a): RelAts ylel totAl % [RYT) of benaeem-rye assoclatioمn an yهص
aatter bملامع for t gملe لع e dعeen مد ما by mلعture d س
pمh spمh ms ferلlzatoA.

Silty ا ملقتمeerG م loهa eoلأ Sandy loasلام 

1 et 2 4د 3 Rd Totمl 1 ٣t 2 nd 3r4 [m0لفا 
cut cut cut cu٤ cut cut

FIAntمg pat4amE:

Bereeem% Rye% Tot%
2

50 50 100 75 96 19 10٥ 116 ،67 ه 119 11
57.5 57.5 116 81 131 128 124 12b 120 125 121

65 65 130 106 143 116 180 118b 182 1a5 126

R.4est N.S. N.5. N.S. N.5. • N.S. N.S, N.S.

Feمa . &er. Fg P96{ي aa.1

٥ 85 107 ه 116 108 1o2 108 م 126 112

155 89 125 طه 125 12 96 129b 124 119

319 88 138 B 117 125 10٦ 1aB 121 127

T. .N.8 امعا N.S. N.S. N.S. .N.8 و N.s.

 لا-394-
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