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Competition as a biotic ecological factor.

1- Ecological competition between Trifolium alexandrinum
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phosphorus levels

F. G. M. A. Khadre

- T g e S e

Botany Department,
Foculty of Science,
Zagazig University

e T T T e e W

i ABSTRACT

Two field experiments were carried out durtng 1990/91 season, at
spectal farm at Sharkeya province in silty loam and sandy loam soil, fo
I study the effect of total stand % of berseem-rye agsociations and phosphorus
fertilization on forage yields, botanical compesition and nutritive value of
the mixture. -

The results indicated clearly that large yields were produced during
the successive cuttinga by the bersesm associates grown in pure stand. But,
however, the combined yields of berseem-rye associations grown with 115 and
130% total stands were siatistically the same as that of the pure stand yield
basis of berseem. On the average toigl dry yield bases of berseem and rye
grown in pure stards, the relative increases due to those two treatments were
19 and 25%, in respective. However, for both the 15t and 2nd cuttings, berseem
contributed 66 and £2% of the dry matter production produced by the mixture
with a shorp decline in the 3rd cutting, while the associated rye grass
; supplied §1% in the 3rd cutting. In addition, compared to the pure stand yield
+ of berseem, the results of the randy loam soil indicate a 5.6 and 22.5%
increases in T.D.N., and 4.0 and 9.2% for 8.V. yields calculated for the total
cutiings due to the berseem-rye associafion grown with 115 and 130% tofol
stands, respectively.

i——— ——

*
|
3 Tke results of both silty loam and sandy loam soil revealed that
t Encreasing the total stand of the mixture from 100 up to 130% did not affect the
l‘__ competition index, competitive ratio (CR) and relative yield tota!% (RYT)
E'T* calculated for foruge yield . However, the results suggested that ryve gross was
the more competitive component, whereas the berseem could be considered the
least, thus rye made benefit from the associntion with berseem. For the total
i stands of 100, 115 and 130%, yield advontages averaged 5, 23 and 28% for fresh
1 yield, and 10, 20 and 26% for dry yield, in respective with an average mean of
! 18% advantage for eack yield. Most of these cdvantoges could be attributed to
L rye grass which hod higher indices and ratios than berseem. In addition, the
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RYTY. on seed yizid baxes was 92, 107 and 124™ for 100, 115 and 1307 total
stand. respectively with an evergge of 8% advantage.
Regarding phosphorus fertilization, for all cuis, any increase in P205

level was followed by @ significant increase §n fresh as weil as dry forage,
TDN and SV yields of berszem and rye associations. However, phosphorus
affected the percent of berscem as well as rye in most of the cascs. Over the
two soil, the botanical composition on dry yield basis was §2, 60 and 64% for
berseemn, and 47, 39 and 36% for rye due fo 0, 15.5 and 31.0 Kg Py Oz /fad.

doscs, respectively.

INTRODUCTION

Growing legumes and grasses in associations as a cultural practice
may be a way to increase the biomass productivity as well as its quality.
Many workers have noted this behaviour. Robert (1946) cbtained beneficial
responses to grasses from associated legumes. It is probable that legumes
provided some N in addition to that applied as fertilizer (Macleod, 1965). In
Egypt, Ibrahim (1975) found that berseem and Italian-rye grass mixture
excelled pure berseem in forage yield, dry matter and feeding value. Also,
Abou-Raya and Ibrahim (1975) showed that interseeding 14.4 and 4.8 Kg/
fad. berseem and rye had the highest feeding value (T.D.N. and 8. V.) on
dry matter basis. However, Beshay ( 1980) revealed that berseem /rye grass
mixture exceeded the pure berseem. In addition Abd El-Gawad ¢t gl.,
(1984) reported that berseem-rye grass followed by berseem/oat and
berseem/ barley mixtures were higher in dry yield and crude protein than
their pure stands. On the other side, Habib & Badawy (1966) showed no
advantage from berseem -- grass mixtures over pure berseem for forage
yield or chemical composgition. However, Doverat & Lachover (1958)
reported that clover-grass mixture produce a well balanced feed regarding
the nutrition value, while the mixture failed to produce much dry matter
as pure clover.

Hussein et al., (1983) found that fresh and dry forages, S.V. and
T.D.N. yields of berseem tended to increase with increasing Py O5 up to 45

Kg/fad., and up to 30 Kg for seed yield.

This paper reports forage yields, botanical composition and nutritive
value of berseem and rye grass grown in pure stands and in agsociation
with and, without fertilizer pl}osphorus. The competitive parameters like
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commutation jndex, competitive ratio (CR) and relative yield total (RYT)
on forage .

Competition always occurs where twd or more plani:s make
demands for light, nutrients or water in excess of the supply. Hunt &
Wagner (1963) stated that competition between the legume and its
companion grass for notrients, light and water is mest important in
legume persistence. Certain studies on the interrelationship between
legume and grass mixtures have shown that the yield responses were
compensating rather than mutually beneficial or antagonistic (Roberts &
Olson, 1942). However, Kilcher ¢t gl.,(1966) in their study on the
competition of grasses in mixtures with alfalfa found that excessive
competition between grass ppecies inflicted a two- way squeeze on the
alfalfa associate. Their conclusion was that if two grasses are to be used in
combination with alfalfa, it ig very important that the competitive
characteristics and degree of compatibility be understood before
formulating the mixture. In Egypt, Redwan ef gl., (1977) indicated that
the mixture yield was significantly affected by seeding rate of berseem and
rye grass. They added that the highest yields were generally obtained from
20+ 8 Kp berseem / fad. rye, which did not show a significant advantage.
However, Ibrahim gt gl., (1979) revealed that interseeding berseem and
Italian rye grass (12+ 6 Kg seeds/ fad.) increased significantly dry matter
output iu comparison with pure herseem (24 Kg/ fad.). In addition, Gabra
et al., (1984) noticed- in most of cases- that the mixture yield of berseem-
barley association was nearly the same as high as the pure stand yield of
barseem. Dry matter yields were somewhat higher in mixture than in
pure stand of berseem.

Because of interspecific competition for rutrients in grass-legume
mixtures (Blaser and Brady, 1950; snd Mouzat and Walker, 1959). special
attention must be paid to fertilization practices if & favourable species
balance is to be maintained, Macleod (1985) reported that there was
competition between 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. Nitrogen increased the ability of the grass
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species to compete with alfalfa for P. However, this investigation aimed to
study the effect of mixture and phosphorus fertilization on competition of

berseem-rye grass association, .

MATERIALS AND METHODS

The present investigation was carried out at special farm in
Sharkeya province during 1991/92 to study the effect of total mixture
stand and phosphorus fertilization of berseem-rye grass mixture on
forage yield. The Meskawy variety of Egyptian clover (Trifolium
alexandrenum L.) and ltalian ryc grass (_Lolium multiflorum L.) were

used.

The experiment included 15 treatments ‘wbich were the
combinations of a) five planting patterns and h) three levels of phosphorus
fertilization i.e. 0, 15.5 and 31.0 Kg Py Og /fad. Planting patterns used were

as follows:

1. Pure stand of berseem (20 Kg seeding rate/ fad.).

2. Pure stand of rye grass (12 Kg seeding rate/ fad.).

3. Berseem-rye grass mixture, using 50% + 50% of the corresponding
seeding rates. This provides 100% total stand/fad.

4, Berseem- rye grass mixture, using 57.5% + 57.% of the corresponding
seeding rates. This provides 115% total stand/fad.

5. Berseem- rye grass mixture, using 65%+ 65% of the corresponding
seeding rates. This provides 130% total stand/fad.

The treatments were arranged in a split- plot design with three
replicates. The planting patterns used were assigned te the main plots,
and suh- plots were devoted to the levels of phosphorus fertilization. Plot
area was 10.5 m x 3.5 m). Before sowing, calcium super- phosphate
fertilizer (15.5 Py C." was added with the chosen levels. Seeds were
broadeasted in silty loam and sandy loam soil, respectively. Nitrogen
fertilizer (urea 46% N) was added three tmes with the rate of 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 cvis. Three cuts were taken at 35, 44 and
68 day ages in silty loam 60il and 22,42 and 64 day ages in sandy loam soil .
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Dry forage yield was determined for every cut for berseem as well as rye
grass in pure stand and mixture. After the third cut, plants were lelt to
produce their seeds and seed yield was recarded.

In addition, botanical composition for berseem and rye associations
on dry forage yield basis was calculated for each cutting as well as the
total cuts of each associate. However, the feeding value as total digesiive
nutrients (TDN) and starch value % was calculated for the total harvest of
green berseem by a knowledge of dry matter % (DM) of the green berseem
as follows:

TDN % = 0. 625 DM% - 0.15
SV% =0. 432 DM% + 1.20

Data obtained wers subjected to the standard statistical methods of
variance following Figher technique,

For both fresh and dry forage vield/ fad., the following competition
parameters were calculated:

1. Competition index (relative yield RY):

The ratio of & given criteria for a species grown in a mixture
compared to that in pure stand was termed the " competition index" of
each species. That index was determined for fresh as well as dry forage
Yield/fad. according to Macleod (1965) as follows.

Competiticn index= Yield in mixture/ Yield in pure stand
2. Competitive ratio (CR}):

The competitive ratio was calculated for dry forage yield using the
following procedures suggested by Willey and Roo (1980):

CR=[(1/M, ) (T, /M) 1 1(S/8,)

where:

I = mixture yield of crop g
Iy, = mixture yield of crop b
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M, = pure stand yield of crop a
M= pure stand yield of crop B
S,= sown proportion of crop -
S},= sown praportion of crop b-

3. Relative yield total % { RYT):

The relative yield total % ( RYT) of 8 mixture is the sum of the RY's
of the mixture components.

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

Data obtained were subjected to the standard statistical methods of
variance following Fisher's technique.

RESULTS AND DISCUSSION

Data in Table (1) indicate that large yields were produced by planting
the berseemn associates in pure stand. This could be seen during the three
cuts as well as their totals in silty loam and gandy loam soil . But,
however, the combined mixture yield of berseem-rye associations grown
in 115 and 130% total stands were statistically the same as that of the pure
stand yield of berseem. This was the case in botb the 1gt and 2pgd cuts in
silty loam soil. In other words, the total fresh forage yield (Ton/fad.) of
berseem grown alone was comparable to the combined mixture yield of
berseem -rye associations grown in 115 or 130% total stands, this was true
in both silty loam and sandy Ioam 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 all the three cuts as well as their totals in both soil
However, the highest fresh forage yield can be accounted 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
average total fresh yield of both berseem and rye grown in pure stands
was 10. 26 and 7.63 (Ton/fad.) in silty loam and sandy loam soil, the
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respective combined mixture yields averaged 11.05 and 8.92 in both soil,
respectively. = =

With respect toe phosphorus fertilization, it was found that any
inerease in Py 05 level was followed by a significant increase in the fresh
forage yield (Ton/fad). This was- in general- true during the three cuts
and their totals far berseem as well as rye and their mizture yield in the
two types of soil . Where, i the two sail, the relative increase in the total
fresh forage yield of berseem-rye mixture reached 43% and 94% due to
adding 15.5 and 31.0 Kg PoOg/fad., respectively. Similar results were also

recorded by Huszein et gl., (1983).

The resultas of dry forage yield (Table, 2) concerning the effect of
planting pattern and phosphorus fertilization are similar with that of
fresh forage yield (Table, 1). However it was found that, on the average
total dry yield basis of the two component crops grown in pure stand, the
relative increases in the total dry vields which could be achieved by
planting 115 and 130% total stands of the berseem-rye assqciations
averaged 15 and 25%, respectively.

The percentage of herseem as well as rye grass in the berseem-rye
associations on a dry matter basis for each cutting for each soil is shown
in Table (3). It iz clear that increasing the total stand% of the mixture
from 100 up to 130% did not affect the botanical composition for berseem as
well as rye grass based on dry yields. This was true for the three cuts and
their totals in both soil. However, vver 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
grass was increased. It is also recognizad that in the 1t and 2nd cuttings,
berseem contributed 66 and 62% of the drv matter production produced by
the mixture with a sharp decline in the 3 rd cutting. However, rye grass
prown in associatien with berssem supplied 51% of the preduction in the 3
rd cutting.

Regarding phosphorus fertilization, it is obvious that phosphorus
treatments affected tbe percent of berseem as well as rye in most of the
cases as shown in both soil. Thus, a heavy 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 peak value was
achieved ir the 1st cul for-berseem and in the-3 pd one 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 P2051'fad levels.

The results presented in Table (4) show tbat large seed yield could be
achieved due to growing each component crop of the mixture in pure
stand. Where the treatments of 100, 115 and 130% total mixture stands on
one hand had lower seed yield/fad. of the associated rye grass compared to
the pure stand yield on the other hand. This was - in general - true for
berseem association. Concerning P fertilization, seed yield (Kg/fad.) of
berseem as well as the acsociated rye grass was gradually increased due
to any increase in P level, thiy was clear in ailty loam soil. However for the
sandy loam soil , the unfertilized plants had lower seed yield compared to
the heavy dose of P, this was - in general true for berseem and rye
associations.

Generally for both total digestive nutrients (T. D. N.) and starch
value (S. V.} it is of interest to note from Table (5) that the berseem TDN as
well as S.V. was nearly as that of the berseem - rye yields, but rye alone.
gave the lowest value. However. the results of sandy loam soil indicate a
5,6 and 22.5% increases in T.D.N, 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 with the respective berseem pure stand values,
respectively. These results are similar with those recorded by Abou-Raya
and Ibrahim (1975). With respect to P fertilization, a gradual increase in
T. D.N. as well as S. V. values could be observed due to increasing P level
from 0O to 15.5 and 31.0 Kg Py 05/ fad. These results confirmed those

obtained by Hussein gt gl. (1983).

Competition index in berseem rye associations on fresh and dry
forage yield/ fad. basis for each cutting as influenced by mixture and
phosphorus fertilization i5 presented in Tables (6) .It i3 evident from these
data that the competition index for both berseem and rye associations
based en fresh ns well as dry yield are lower unity, this was true in both
soil. This indicated that there was competition between berseem and rye
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for reccurses used. These results are in agreement with these reported by
Macleod (1965). Competition always occurs where two or more plants
make demands for light, nutrients, or water in excess of the supply.
Competition then is essentially a decrease in the amount of these
resources available for each iadividual (Dubbs, 1971). However, for both
soil, increasing the percentage of the total mixture stand from 100 up the
130% did not affect the competition index on fresh as well as dry yield hasis
for each component crop. Over the two goil, the competition index on dry
yvield basis for berseem reached a maximum in the 2 pd cut. This
indicated that most of the contribution of berseem in total dry mastter of the
mixture yield can be accounted for in the 2pd cut. However, the
competition index for the total forage yield of berseem and rye associations
averaged 0.47 and 0.70 for fresh yield, and 0.51 and 0.67 for dry yield,
respectively. These results suggest that rye gress was the most
competitive crop. whereas the berseem could be considered the least. In
this respect, Garter and Scholl (1362) reported that forage grasses may be
supplied with supplemental nitrogen from N fixed by root bacterial
nodule growing symbiotically with associated legumes.

With respect to phosphorus fertilization, although, the differences in
the competition index for each component crop of the mixturs based on
fresh as well as dry yield were not significant, these iadices tended to
increase with increasing the level of phosphorus.

It is evident from Table (7) that varying the total stand percentage of
the berseem-rye assaciation from 100 up to 130 % did not affect the
competitive ratio for each associate calculated for the dry yield. However,
the competitive ratio for berseem (CR;) was less than one, while it
exceeded unity for rye grass. These results are similsr with that of the

competition index (Table 7) being the competition always infavour of the
rye component. CRy, decreased with successive cuts, while the ratio for rye

(CR,) increased. Over the two soil, CR; 0.62 0,80 and 0.86 and the
corresponding CR. was 0.59, 1.29. 1.21 and 1.21 for 100,115 and 130%
total mixture stand, respectively. Here it should be stressed that a
coropetitive ratio in excess of 1 signifies that rye grass grew better when
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associated with berseem than when grown alone. Thus rye - grass was
benefited by its association with berseem.

1t is obvious that competitive ratios for berseem and rye associations

based on dry forage yield were not significantly changed due to adding
phosphorus up to 31.0 Kg PyOz/ad. dose. Thig was true for all euts except

CR, for the 3 rd cut in sandy loam soil . where it was significantly higher
at the highest level of 31.0 Kg PoO;/ fad. compared to that obtained from
the control. However, phosphorus fertilization tended to increase CRy,
while CRr was decreased. Over both soil. for unfertilized plants and those
fertilized with 15.6 and 31.0 Kg PyOg/ fad.,CRy was 0.72, 87 and 0.79, and
CR, was 1.42. 1.32 and 1.29, in respective,

Relative yield totel (RYT) on fresh and dry forage yields basis for
berseem - rye mixture for each cutting as influenced by mixture and
phosphorus fertilization is shown in Tables (8 and 8-a), respectively. It is
evident from these tables that berseem - rye nssodations produced a RYT
of more than 100%. However, the most forage yield advantages can be
accounted for in sandy loam so0il which ammounted 26% for fresh yield
and 22% for the dry yield. It is alzso found that both 115 and 130% total
stands of the mixture on one hand bad higher yield advantage compared
to 100% total stand. This was true, for the 1 st cut of the fresh as well as
dry yield in sandy loam soil. Similar trend was observed for the total cuts
of fresh yield in sandy loam soil. over the two so0il and for the treatments of
100. 115 and 130% total stand of the mixture, the advantages valued 5, 23
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 rye grass component which
had a high competition index (Tables 6 and 6-a) and competitive ratio
(Table 6). One of the advantages of mixtures is that higher total yields are
frequently obtained from mixture stands than from pure stands. Certain
studies on the interrelationship between pure stands and grass mixtures
bhave shown that the yield responses were compensating rather than
mutually heneficial or antagonistic (Roberts and Olson, 1942).

Concerning phosphorus fertilization, it is clear that the RYT based
on fresh as well as dry yield for the 2nd cut was significantly increased
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with increasing phosphorus level up to 31.0 Kg P50 sffad. in silty loam soil

and I8.5kg in sandy loam soil. However, adding phoesphorus caused a
significant increase in RYT calculated for the total fresh yield. For the two
soil, the RYT valued 107, 121 and 128% for fresh yield, and 110, 120 and
1264% for dry yield of the mixture for the levels of 0, 15, 5 and 31,0kg P2O5/

fad., respectively.

The results presented in Table (9) revesl that the relative yield%
(RYT) i.e. the competition index and the competitive ratio (CR) for
berseem seed yield were significantly increased with increasing the
perceatage of the total mixture stand from 100 or 115 to 130%. over the two
soils, the RY% and CR based on seed yield for herserm were higher than
those obtained for the rye associntién. However, for both zoils, the RYT%
on seed yield bagis averaged 92, 107 and 124% for 124% for 160, 115 and
130% total stand, respectively with an average mean of §% advantage.
with respect to phosphorus, It is of indorsed to note that both 15.5 and 31.0
kg P,O, rates on one hand had higher CRy, compared to the control, on the
other hand, the opposite was clear for CR. This was true in the silty loam
soil. However, the results of both soils indicated that applying 15.5 and 31.0

, kg PyOp/ fad resulted in a yield advantage of 10 and 15% for seed yield,

respectively.
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Table (1); Fresh forage yleld (ton/fad.) for berseem. rye and total for each culting ss Influenced by planung \

pattern and phosphaorus fertilization. {1991 /1992 season).

Mixture component planis
Main effecis e Rye el
1st |2nd [3rd |Total | 16t [2ad |32 | 7ot 1st |2nd | Sxd | To1a
cuf | cut { cut cat | et | cut 8 ) o |eut | cut
Planti e 0 8
s B Silty Joam soil
Berseem% Rye% Tolal %
100 0 100 0.429| 2245 |0.836b] 8.66b ] - - o . 0.423c | 2.245¢ | 0.855¢| 3.56¢
1] 100 100 A o 5 - 0099 | 0.677 | 0.446b; 1.22 0.099a | 0.677a | D.446a} 1.22a
50 60 100 0151 0848 {0.387a| 1.41a | 0.035 | 0.400 | p.355a| 0.79 0.187a | 1.34Beb | 0.722b| 2.25b
57.6 516 115 0.165] 1.480 | 0.369a| 2.00& | 0.039 | 0433 | 0.365a( 0.83 0.186a | 1.914bc | 0.734b| 2.84bc
65 &5 180 0212 L450 [0.3563a| 2.04a | 0060 | 0523 | 0.334a| 0.50 | 0.263b [1.973bc | 0.717b] 2.98bc
- Ne.| NS | o s |ns | Ns. | « | ns . . s o
Phos. ler. (kg P mu gfad.):
e 0.128 a| 1.00B & 0.373 0} 1.60a |0.041 2] 0.379a) 0.324a| 0.74a 0.134s | L1100 ! 056841 1.82n
16.6 0.210b| 1.440 bl0.615 s 2.13b{0.054 b 0.¢62a| 0.978a| 0.81b | 0.212h | 1.545b {0.715p | 2.4Tb
Lo 0.570¢| 2.138 ¢{0.621b] 3.17¢ [0.072¢] 0.663b] 0.423c| 1.16c | 0.354c | 2.239% | 0.836c | 3.43¢
P. tost " [T . o - m L] - P -4 P T
Planting patterm: ’
ng patzm Sandy loam soil
Berseem® Ryc¥#  Total %
100 o 100 0.2¢ob[ 1.248 | 0.534¢c | 2.03b o 5 8 5 0.248p | 1248 {0.534a | 2.03p
0 100 100 - - : - 0.162¢10.772b] 0.547h | 1.47b 0.162a |0.772 (05478 | 1.47a
50 50 100 0.092a] 0591 |o.o54a | 0862 |0.0500| 05694 | 0.354n| 0860 [0.142a |1.1560 |0.83%b | 1.93ab
7.6 57.5 116 0.084a| 0.740 |0.305ah| 1.14a [0.131b]} 0.486a | 0.J63a 0.08a {0.226b% |1.226 |0.674b | 2.13b
65 G5 180 o.114a! 0.821 lo320b | 1.260 |0.0985] 05260 | 03422 0.96a |0.212b |1.848 |0.670b } 2.23b
F. test L NS. *s . . . . »e . MH.S. * .
Phos. ler, (kg P mu gid)
o 0.090a{ 0.3G5a | 0.2435] 0.6%a |0.077a] 04562]0.345a | 0.87a | 0.1340 [ 0.657a | 0.434a | 3.22a
16.8 0.146b ! 08780 | 0.3530 | 1.38b [0.1020] 0.596b]0.382a | 1.08b | 0.199b | 1.177b | 0.666a | 1.93b
31.0 0.176c| 1.811c | 0.483c| 1.97¢ |0.148b] 0.705c}0.4810 | 133 | 0.266c | 2.612c | 0.734c{ 2.80c¢
F. tast " - v "» © » “ . . o 'Yy e
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Table (2): Dry forage yleld (ton/fad.} for berseem, rye and total for each eutting as influenced by planting

paitemn end phosphorus fertilization, (189171992 scesen).

Barseam Mixture componesnt plants
Maln effcets Rya ifotal
188 (2nd [3zd |Totes |15t [2nd (300 | qoem | 12t [20d | 328 | yotm
et | ent | eut oyt | ent |cut cut [ cut | cut
Flzatlag pattern:
LE: : Silty loam soil
Demsoom% Hya% Totol %
190 ] 100 202 283b| 3.14b | 1549L] - - - . 3.02¢c | B33 Aldc | 2649 ¢c
0 100 10 - - - - LoD 2.64 148 b 5.04 100n | 2648 148a| G048
1] BO g 1,22 362a| 1.20a| 6.33a | 0.99 i 1.64 L.i8 a 4.31 172 ab [ 525ab | 247b | 0.d4b
876 5.6 115 181 G478 | 1.25n | 8.03a | 0.8 1.84 1.17 a 4.6 1.92ab | 7.31bc | 242b |11.65be
155 85 130 1.66 540a| 1.25a |8.025a] 0.50 1.99 1.1l a 3.80 2.29bc | T40be | 2350 [12.06be
F. teut NaAa, L] L3 L] NS, N.5. L] N.5. L] L] L1 L]
A PLos. for. (kg —uu_ Oy Had):
0 107a | 4082 | 1280 | 644604658 | 1480 |1.07a | 3.32a |130a [446a |1.88a | 7.65a
15.6 1640 | 567b | 1768 | 907h |0.7T1b | 1010 |1.25D 388h [1.89b |60Th |240L | 10.38Db
310 2.64b | 8.12¢ | 2560 [ 1291c]083c |250h | 1.40¢ 4.03c [ 2.77c [8.57¢ 248c | 13,20¢
F. loat L1 e L] L1 - Ll L) L) L1 e wh Ll
=g pmtom Sandy logm soil
Berseom® Dyot Total %
100 L0} HiH 248b| 490 1B0e [B56D . - - - 2.84c | 4.P0 1.50 8.55 b
i] pir ] 100 - - - . Ll1Ge| 2781 1.76 571e L.16a | 298 L.76 6.71a
50 &0 100 0BTa| 240 (0660 [423a JO58n|27lb| 1.1B | 3.8in |145ab | 447 2.13 |B.OTab
57.5 51.5 115 0.86m{ 28D |106b |48la [1.06b| 199a| 1.23 41.20b 1.82b | 145 2.28 2.08 b
&5 &5 130 l.ida] 3.24 1060 |5458 [000Db| 2142 110 4.16b 2.03b | 540 2.16 9.61b
F. tast .- N3, - . " o N.5. "» ) N.S. N.S. .
Phus. fer, (kg _uu Qp Jfind.):
4] 0592 |146n [ 0800 |327a |066a |1 79e | 113a | 3592 |1.33a 2602 (155a | 549a
556 152b | 3450 {1.20h | 6.18b JOB5a |226b | 1.254a | 437b |L180b [457b 11.97h | D44b
a0 L% ¢ |1Tc [ 1.63¢c | 8.57c |1.26h |2.68¢c | 1.58b | Bb52¢ 2.42c |G28c 28T ¢ 11.28 ¢
_M.a glﬂ L5 ) " L 1] - Lt ] L2 L] 2 [ 1] L L] »u E L]

) -

=) —

-
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I e P T P R SR

~388-



Women's Coll. Ann. Rev. -17-
Vol 17 (1993).

Teble {(3): Botanical composition for berseem, rye mirtare on dry matter
basis for each cutting s effected by mixture and phosphorus
fertillzation, (1891/1992 season).

Mixture eomponeat plants
Main effects Rasnsm Rye
15t [2nd [Sxd |Totel |1et [28d (312 | Total
cut | cut |cmt cut | cut |cut .
Paotgwee Silty loam soil
Borseem% Rye% Total %
50 60 100 o081 0687 | o05 ! o060 f 010 | 033 | o500 | 037
B1.5 5§15 115 0751 027 | oo5 | 070 {025 | 0.23 | o0 | 030
63 65 130 078} 072 | 052 | 067 J 022 | 028 | o4p { 022
F. test N5.t+ N5. | N5. | Ns. { N5. | NE. | Ns. NS.

Fhou. fer. (kg l'2 Og /lad):

0 0.T3a | 067 047 061a } 0.270| 033 063 0.38b
15.6 080b | 0.73 052 | 0.€5 | 02521 0327 0.48 0.83ab
310 082b] 0.76 053 0.71b | 0.18a | 024 047 0.29a
F.iest S NS, NS. = - NsS. { NS .
flanting pattemt Sandy loam soil
Bemecm® RByc¥ Total %
60 60 100 0.66 |. 045 0.44 0.48 034 | 063 0.56 052
§15 57.5 115 041 | 057 0.45 0.51 0.9 | 043 0.55 0.48
&5 65 130 0.58 | 0.59 0.48 | 0.65 0.45 | 0.41 0.52 045
F. test NS. | NS N.S. | NS. NS. | Ns. | NS N.B.

Phos. fer. (kg P2 O /lad):

0 0.54 0425 | 041a | 0.42a | 0.456 | 0.58b | 0ESb | 0.57p
15.5 055 | 0.566b | 0.48b | 0550 | 0.45 | 042a | 052a | 0.45a
.o 0.63 062 | 0485 | 057> | 0.47 | 0.3Bs | 052a | 0.43s

F. test NS. . G Lad N.5. . L -
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Tables {4): Seed yield (kg/fad.) of berseem gnd rye as influenced
by mixture and phosphorus fertilization (1891/1992

season).
ilty 1 i 1 i
Maln efiects Silty loam soil | Sandy loam soil
Barscem Rye Barscem Ryo
Flanting pattern:
Berseem Ryed Tatel %
100 0 100 846.78¢ - 202.15b .
0 100 100 - 68.16b - 63.60b
&0 &0 104 161.13a 32954 839.18a 27.50a
B1.8 B7.5 116 156.068a 83.41a 165.90sb 2531a
65 [ 130 247.76b 92.63a 151.43ab 32.082
F‘ m L 1] w L ] »
Phos. fci. (g PS Og /lad):
] 145.82a 28.68a 91.73a 25.00a
16.5 227.01b 8581b 163.95h 80. 78l
310 301.86¢ 5§3.37c 194.6€b 49.7T70
P. test - - il L]

Taoble {8): Total digestive nuterients (T.D.N.) and starck value
{S.v.) (Ton/fad.) for the total cuts es afiectied by
micture and phosphorus fertilization (189171092

season}.
o T.D.N. S.V.
ESE ST sty | sandy | ety | Bemay
loam loam loam loar
solf onil aoll soll
Flanting psattemn: -
Bersecemm% Rye% Total %
00 0 100 2.19¢ 1.242b 1.71b 0.98b
[} 100 100 0.75a 0.78a 0.58a 0.61a
50 50 100 1.38b 1.18ab 1.08ab 0.92b
57.5 575 116 222¢ 131b 1.38ab 1.0%b
65 65 130 1.83be 152b 1.42ab 1.07
F. test [ L] L] - L]
Fhos, fer. (kg ?, Og Slad):
(1] 1312a 0.76 0B87a 0.55
155 1.52b 124 1.18b 0.92b
81.0 238% 1.60 164 128
F.test L N.& s »-

-39%0-



Women's Coll. Ann. Rev. -19-
Vol 17 (1993).

Table (6): Competition index for berseem-rye mizture on fresh yield basls for esch
cutting as affected by mirture and phosphorus fertillzation.

1ag et | 2nd 9rd
Maln effects & cut moE
Barseem| Rye [Barsecm| Rye era! Ryv | Barseem| Rye
—_— Silty loam soil
Darsecm % RByeo % Total¥
50 80 100 0.45 |} 0.49 0.35 0.63 0.40 0.78 0.97 063
57.5 &1.6 115 0.44 0.61 0.57 0.7 041 0.78 050 0.72
66 66 130 0.53 0.71 0.57 0.81 0.39 0.74 0.52 0:78
F. teat NS. [NB. N.8. N.S N.8. | N.S. N.§ N.8.
Fhos. fer. (kg P2 Og /fad):
0 0.49 051a 0.38 0.68 041 0.73 0.40 0.6
16.5 0.48 | 062b]| 050 D.74 0.41 0.852 048 0.73
31.0 0.43 0.8Th 0.61 0.77 0.38 0.7¢6 G.52 0.73
F. teat N.8. » N.5. N.8 N.8. | N.8. N. 5. N.5.

Mixture;

Sandy loam goil
Barseem % Rye % Totald

B0 50 100 031 0.48 0.46 074 b 0.55 0.68 042 0.68
575 5.5 115 030 | 087 psa |o70a | 051 | 089 049 0.74
5 5 130 037 Joso| o067 [o7sb | 061 | o062 0.56 0.71
F. test N.s. | Ns | Ns. . N.8 |INS NS | NS

Phos. fes. (kg P2 Og fiad.}:
0.29 0.77] 0468 | 0.62a 0.64 0.63 04Gs 0.64

0
155 0.33 0.67| 0541 |0.74sb 0.61 0.65 0.51b 0.69
31:0 0.35 0.81| 059%b | 0.83b 0.53 0.63 0.52 0.7e

F. test N.S. N.S8. * O N.8 | N.S. . N.E.

e
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Table {6-a): Competition index for berseem-rye mixture on dry matter basis for each

Rev.

-20-

cutting as influenced by mixture and phosphorus fertilization.

1 2pnd Sd :
Main cffects ot cut cut c Total
{Barscem| Rye |Barseem| Rye ‘Bulum Ryc | Bameem| Bye
Mixtdre: "
- Silty loam soil
Barseem % Bye % Totall
50 B0 100 0.38 037 0.38 0.58 o040 0.78 036 0.64
67.5 515 116 039 041 0.64 0.65 042 041 055 0.65
€5 65 180 0.52 0.53 0.54 0.78 0.42 0.74 058 0.74
F.test N.5. | N.8.] N5 | NG N.5. | N.B. N.8. | N.8
Phos. fer. (kg l'51 Og /fad}:
0 039 045 0.43 0.84 841 0.78 042 0.56
155 046 | c42] os7 0.68 042 | 0483 0.50 0.71
3o 044 | 044 | 066 071 040 | 0.76 0.55 0.69
F. tast Ng | ns ] ws | NS N.8. | NS, N.8. | N5
Mixt §
L Sandy loam soil
Barseem % Rye % Totai%%
50 50 100 0.36 0312 044 0.72 0.55 0.64 045 Q.65
575 57.5 115 0.34 ngobl| o058 0.62 059 1 0.68 054 .68
&5 65 190 045 083b] 068 066 0.63 0.62 062 064
F.test N.S. 0 N.S. N.S. N.S. N.S, N.5. { N.S.
Phos, fex. (kg Pz Op /fad.):
2 0.40 | 0.62) 047a | 060 | 063 | 082 051 | 080
15.6 .35 0.61) 063b 0.65 0.60 0.84 0.55 0.64
31‘0 041 066} 068eh | ©.74 054 | 066 0.56 0.70
= F. test NS | N8| * N.8. N.8. | N.B. N.5. | NE&
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Table (7): Competitive ratio (CR) for berseem ( CRy, j and rye {CR_} grown in
mixture on dry matter basis as tafluenced by mixture and
phospbons fertifzation.

Mixture component plants
Bipfn effects Bl Rye
181 12pd (32 |Total |14t (204 [322 [ 7ot
et | cut | et gut | cut jeout
Planting pattere: .
e Al Silty loam goil
Berszem% Rye% Total %
50 50 100 1.16 0.63 0.50 056 | 1.08 167 1.54 1.80
575 67.6 115 G£4] 055 { 051 { 079 | 136 { 103 | 1909 1.23
65 65 130 1,18 0.84 0.55 097 ) 198 L43 1.7 1.40
F. test N.S. | NS. ) Ns. | NS. [ NS. | NS. | Ns, N.S.
Phos, fer. (kg Pz Og /lad.):
[1] 104 0.65 0.54 0.61 1.30 1.65 1.79 1.64
15.5 120 0.84 0.50 0.71 0.99 1.32 1.99 1.50
310 1.05 0.98 0.52 0.80 1.44 1.16 1.88 129
F. Lest NS NS. NS. NS. § NS. | Ns. Ns. NS,
titem: .
Pladting pottom Sandy loam soil
Berseem®% Ryc% Total %
{ 50 50 100 124 | 060 | o084 | 069 Jo0BE | 283 | 113 | 138
675 575 115 037 | 086 | o088 | 081 | 256 { 111 | 1312 | 1.9
&85 63 180 0.83 101 1.00 046 1,62 0.99 0.97 1.02
F. test NS. | NS NS. NS NS. | NS Ns. NS.
Phos. fer. (kg P2 Og /fad.):
a 093 0.82 099 1 0.84 168 135 |0.86a 1.Z21
155 0.77 087 0.93 | 0.85 1.89 1.09 |1.12ab 1.14
31.¢ 0.69 0.79 Q.79 0.78 146 130 11.22b 125
F.lest N.S. NS. N.S. | NS, NS. | NS, . NS.
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Table {8): Relatlve yield totsl 3% (RYT) of berseem-rye associations on fresh
forage yield basis for cach cutting as influenced by mixture and

phosphorus fertllization. -
; Mala efects Silty loam soil Sandy loam soil
. 1st {2pd |3rd |Totat |2 gt {2md|31d | Total
cut | ent | cut ] c.;'i' | eut |cut
Planting pattern: & ¢
Bersorm% Ryeit Tolal % .
50 50 100 22 89 120 | 102 } Toa | 112 122 | 1098
575 515 16 ws | 182 | 19 | 123 i2ib| 128 | 1s0 | 1L
65 &5 130 24| 189 | 114 | 328 |mb| 142 | 124 | 128
F. test ng ) Ns | Ns )Ns [ ¢ | N5| NS .
Fhos. fer. (kg Py Og /lad): .
b
0 101 | 1070 | 115 | 106a] 106 | 109a| 125 } 109a
15.5 10 | 124eb| 124 | 121b| 100 | 138 126 | 121ab
\ aLo 11 | 1396 | 114 | 128b | 117 ) M2b§ 122 | 180D
F.test NS | ¢ . {Ms| * ]NS]| * NS .

» Table {8-a): Relative yield total % [(RYT) of berseem-rye assoclations on dry
matter basls for each cutting ams infinenced by mixture and

phosphorus fertitization.,
m efferts Silty loam soil Sandy loam sofil
1et (2nd4 [3rd |Total {1t (Znd |[SEd tal
cut | cut |cut cu% cut |cut J
Flanting pattem:
. | Berseemd Rye% Total % \
: 50 60 100 15 86 19 | 100. 1.67a [ 118 { 119 1
57.5 515 118 81 131 123 | 124 |12¢b| 120 | 128 121
65 &5 130 106 | 148 116 | 180 j113b} 182 | 125 126

F.tert N.s.| N.S. ] N.S. { N-S. . NS I N5 | N5

5

Phos. fes. {kg P, O5 /fad.):

0 85 107a 116 108 102 | 108a| 126 112
1556 89 125ab| 125 122 96 | 129b| 124 118
3L0 BB 138 b 117 125 107 | 133p| 121 127

. test N.8 s N.S N.5. | N.5 0 N.5 N.S
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Table {9): Relative yleld % (RY), competitive ratio (CR) and relative yicld total % (RYT) of
berscem-rye assoclations on sced yield basis as affected by mixture and
phosphon:s fertilization.
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Silty loam soil Sandy loam &oil
Maty effects Berseera Rye . Berscem Rye RYP %
RY% | CR |RY% | cR RY%| CR |RY% { cRr
Planting pattern:
Berscem% Ryo% Total %
Wam 50 Lol 980 [ 0728 66 | 216 o4 47 | 116 | 44 | w3 91 S
m& §7.6 116 43a [072a | 67 } 150{ 100 75 | 193 | 39 0.52 114 o
G dai b [128b{ 54 | 080 126 | 74 | 168 | 49 | o066 | 123 _
F. teat . * N.B. | NG| N.8. |N.S|{ N.S |N5 ] NS | N.5

CPhoa. fer. (kg TN 0a /fad.):

r._w ; 34 |o6s5a] &5 | 238b| 89 66 | 165 | 40 | 068 | 106
ﬁu,o 57 101b b6 1.10a 112 64 1.53 45 0.99 105
ot 61 |106b| 57 | 089a| 118 | 66 | 149 | 46 | ose | 113

Women's Coll.
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