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ABSTRACT

This investigation was conducted at three locations representing North
Delta (Sakha), Middle Delta (Gemmeiza) and Middle Egypt (Sids) in 19992000
and 2000/2001 growing seasons to estimate stabilily parameters of fresh and dry
forage yield of introduced ryegrass {Lolium multiflorum L.) varieties. Ail
varieties performed better at the first cut at Sids station than af other locations,
whereas the varieties Tewera, Terwatce and Clipper were superior for both fresh
and dry forage yvield of first cut at Sakha, Gemmeiza and Sids stations,
respectively. The variety Terwatco was superior for fresh and dry yield in the first
cut over three locations. The varieties Primora, Caramba and Terwalce were
superior for total fresh and dry forage yield at Sakha, Gemmeiza and Sids
station, respectively. So, these varieties are suitable and recommended for
- growing in mixture with Berseem. Mean square of varieties was highly
significant and significant for total fresh and dry forage yield, respectively. Mean
squares of environments and variety x environments interaction were highly
significant. The variety Terwatco followed by Caramba gave the highest total
fresh and dry forage yield over all the environments. Nonsiginificant values of b;
revealed average response for all varieties except Terwatco for total fresh and dry
forage yield. All varieties showed significant non-linearity 8°d; for total fresh
forage yield except Terwaico and Primora, while all varieties showed
nonsignificant non-linearity 8°d; for total dry forage yield. On the basis of afl the
parameters, it was quite clear that Caramba has high yield, good response to
change in environmental conditions and better stability for both total fresh and
dry forage yield if used as hay. Therefor, this variety could be grown for high
yield and better stability of forage production under different envionmental
conditions. So, only this variety is the most promising in forage breeding
programs and reconunended to be grown with Berseem as a mixture or in
intercropping in farmers field

Key words: Winter grasses, Ryegrass, Lolium multiflorum, Performance,
Genotypes X environments interactions, Stability parameters,Forage
yield.

INTRODUCTION

Italian ryegrass (Lolium multiflorum L..) is a native annual winter grass
in the Meditcrranean region and adapted to a wide range of soil and climatic



conditions (Hitchcock, 1951). It could be grown alone or used with Berseem
(Trifolium alexandrimum 1.} in mixture or intercropping. The vielding
ability of most of the varieties varied due to environmental conditions
(Haggag et al 1995 and Sarhan and El-Selemy 1996). Seed production is
difficult in ryegrass because seed shatter readily upon maturity (Frakes,
1973). So we introduced seeds of ryegrass varieties.

Genotype-environment interaction is one of major importance to the
plant breeder in developing improved varieties. Several authors studied the
interpretation of observed interactions between genotypes and environments
(GE). The early attempt focused on the importance of GE interactions in
plant breeding based on regression (Yates and Cochran 1938) to measure
the adaptation of barley varieties. They proposed that when genotypes were
tested in several environments, the yield of each genotype should be
regressed on the mean yield of all genotypes in each environment. Finlay
and Wilkinson (1963) proposed average yield of all varieties for each site
and season, as a measure of that environment ‘environmental value’. They
considered the regression coefficient (b;) of mean each genotype yield
performance on the mean yield of all genotypes for each site and season, as
a measure of adaptability. Eberhart and Russell (1966) suggested the use of
‘environmental index’ for each environments, as the deviation of mean
performance under the environment from the grand mean of all
environments. They pointed that both the regression coefficient (b)) and the
deviation from regression of a variety on the environmental indices (S%d;)
considered as parameters for response and stability of a wvariety,
respectively. So, stability in yielding ability is one of the most desirable
properties of a variety to be released for cultivation. For this purpose the
multilocations trials over a number of years should be conducted (Tehtan,
1973 and Luthra er al 1974).

Phenotypic stability studies for ryegrass yield have been reported by a
few authors (Becker et af 1982).

So, the purpose of the present investigation is o study the performance
and its stability of five introduced varieties of ryegrass (Lolium multifiorum,
L.) for fresh and dry forage yield under diff .rent envi-onmental conditions
in Egypt.

MATERIALS AND METHODS

This study was conducted at three experimental stations representing
North Delta (Sakha), Middle Deita (Gemmeiza) and Middle Egypt (Sids)
during 1999/2000 and 2000/2001 seasons. Five introduced varieties of
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rysgrass (Lolium multiflorum L.) i.e Terwatco, Tewera, Primora, Clipper
and Caramba from Netherland were used.

The date of sowing varied between locations and seasons and ranged
from the end of October and to the beginning of November in both seasons.
A randomized complete block design with three replicates was used, plots
were 2 x 3m and consisting of 10 rows 3m long 20cm apart. Plots were
seeded at the rate of 15 Kg/Fed. Phosphorus (15.5% P;0s) was applied
before sowing at 150 Kg/Fed during soil preparation. Nitrogen (46% IN) was
applied after seedling emergence and after each cut at 30 Kg N/Fed. Four
cuts were taken during each season. The first, second, third and fourth cuts
were taken at the period of 60, 50, 40, and 30 days consecutively. Fresh and
dry forage yields (105°C) were recorded in ton/fed. The relative yield of
each cut was computed as % of total yield/season. A combined analysis of
variance over seasons and locations was carried out for fresh and dry yield
of each cut and seasonal total as outlined by Steel and Torrie (1960) and
Mclintosh {1983). Stability parameters were estimated considering seasons —
locations as separate environment following the model Eberhart and Russell
{1966). The stable variety has a high mean yield, b; value equal one and the
deviation from regression near zero. Also, (Eberhart and Russell (1969)
reported that the most important stability parameter appeared to be the
minimum deviations mean squares.

The climatic data ie., mean montkly temperature at each location
during both ryegrass growing season are presented in Figs 1 and 2.

RESULTS AND DISCUSSION
Mean performance for fresh forage yields

Absolute and relative fresh forage yield (ton/fed) of the five ryegrass
varieties over both seasons in each cut and total cuts at the three
experimental stations and combined over all locations are listed in Table 1.

Results showed significant differences among the locations at each cut
and total cuts for absolute and relative fresh forage yield. The highest
absolute fresh yield of ryegrass varieties was recorded at Sids station in the
first, second and total cuts followed by Sakha station in the third and fourth
cuts. The same trend of absolute fresh yield was obtained for the relative
fresh yield except the highest relative yield was recorded at Gemmeiza
station in the third cut.
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Table 1. Mean performance of the studied ryegrass varieties over both seasons at each
location and over locations for absolute and relative fresh forage yield

(ton/fed) of each cut and total cuts.

Absclate fresh forage yvield Relative fresh forage yield
Varieties Cut Total Cut
1 | 2 [ 3 1 a cuts 1 7277 3 1T a
Sakha
Terwatco 6.45 9.73 12.60 11.08 39.86 16.18 2441 316t 27.80
Tewera 6.63 10.15 11.55 11.84 40.17 16.50 25.27 28.75 19.47
Primora 593 10.62 12.02 11.89 40.46 1465 26.25 29N 29.39
Clipper 5.62 9.31 10.59 11.78 37.30 15.07 24.95 2839 31.58
Caramba 567 9.28 12.04 11.78 38.77 14.62 2394 3105 7 3038
Mean 6.06 9.82 11.76 11.68 39.32 15.41 24.97 2991 | 29.70
L.S.D.(0.05V | NS NS 0.95 NS NS NS NS NS | NS
Gemmeiza
Terwatco 7.48 10.68 10.03 383 32.01 23.37 33.36 3133 | 1197
Tewern 6.11 i1.43 10.34 4.63 32.52 18.79 35.15 31.80 14.24
Primora 7.00 9.59 I1.11 4.57 3227 21.69 29.72 34.43 14.16
Clipper 5.68 11.82 11.96 441 33.87 16.77 34.90 3531 13.02
Caramba 6.45 12.19 12.06 4.52 35.22 18.31 34.61 34.24 12,83
Mean 6.55 11.14 1110 4.39 33.18 19.74 33.57 33.45 13.23
L. S.D. {005 V 0.58 1.14 1.23 NS NS 2.56 2,15 3.02 NS
Sids
Terwatco 17.83 19.83 11.97 6.03 55.66 32.03 35.63 21.51 10.83
Tewera 14.58 17.67 9267 5.50 47.42 30.75 37.26 20,39 11.60
Primora 12.71 16.33 10.83 5.42 45,29 28.06 36.06 2391 1197
Clipper 18.33 17.58 1233 5.42 53.66 34.16 32.76 2298 10.1¢
Caramba 14.33 20.00 10.83 5.75 50.91 28.15 39.29 21.27 11.29
Mean 15.56 18.28 11.13 5.62 50.59 30.76 36.13 22.00 11.11
L. S.D. (0.05) V 1.95 2.31 0.73 NS 3.53 3.28 3.09 1.37 NS
Over Locations

Terwatco 10.59 13.41 11.53 6.98 42,51 24.90 31.55 27.13 16.42
Tewera 9.11 13.08 10.52 7.32 4(.03 2275 32.68 26.28 18.29
Primora 8.55 12.18 11.32 7.29 39.34 21.73 3096 28.77 18.54
Clipper 9.88 12.90 11.63 7.20 41.61 23.74 31.01 2794 17.31
Curamba 8.82 13.82 11.64 7.35 41.63 21.18 33.20 27.97 17.65
General Mean 939 13.08 11,33 7.23 41.02 22.89 31.88 27.61 17.62
L. 8.D. (0.05) V 0.74 0.94 0.54 NS 1.79 1.43 1.44 1.35 NS
L. 8.D. (0.05) 1. 0.57 1.11 0.60 0,46 1.75 0.90 1.59 1.58 1.206

NS = not significant V = varieties L =locations

Under Sakha station significant differences among the five varieties for
absolute fresh forage yield were recorded only in the third cut. The variety
Terwatco gave the highest fresh yield (12.6 ton/fed), while Clipper gave the
lowest fresh forage yield (10.59 ton/fed) in this cut.

Concerning the performance at Gemmeiza station, significant
differences among the five varieties were detected in the first three cuts for
absolute and relative fresh forage vield. Also, the variety Terwatco and
Clipper gave the highest (7.48 ton/fed) and the lowest (5.68 ton/fed) fresh
forage yield in the first cut, respectively. The variety Caramba gave the
highest fresh yield in the second and third cuts (12.19 and 12.06 ton/fed,
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respectively). While, the lowest fresh forage yield was obtained from the
variety Primora (9.59 ton/fed) in the second cut and from the variety
Terwatco (10.03 ton/fed) in the third cut. For the relative fresh forage yield,
the same trend was obtained in the first cut, where the highest relative yield
(23.37%) was obtained from the variety Terwatco and the lowest relative
yield (16.77%) was obtained from the variety Clipper. In the second cut, the
variety Tewera produced the highest relative yield (35.15% ) while, the
variety Primora produced the lowest relative yield (29.72%). In the third
cut, the variety Clipper was the highest relative yield (35.31%). On the
contrast, the variety Terwatco was the lowest refative vield (31.33%).

With respect to the performance of varieties at Sids station,
insignificant differences among the varieties for absolute and relative fresh
forage yields was recorded only in fourth cut. The variety Clipper gave the
highest fresh yield (18.33 ton/fed), while primora gave the lowest fresh
forage yield (12.71 ton/fed) in the first cut. The highest fresh yield was
obtained from the variety Caramba (20.00 ton/fed) in the second cut and
from the variety Clipper (12.33 ton/fed) in the third cut. On the other hand,
the lowest fresh forage yield was recorded of the variety Primora (16.33
ton/fed) in the second cut and of the variety Tewera (9.67 tor/fed) in the
third cut. For the total fresh yield; the highest yield (55.66 ton/fed) was
obtained from the variety Terwatco, while the lowest yield (45.29 ton/fed)
was obtained from the wvariety Primora. For the relative fresh forage yield,
the same trend was obtained in the first cut, where the highest relative yield
(34.16%) was obtained from the variety Clipper and the lowest relative
yield (28.06%) was obtained from the variety Primora. Also the same trend
was obtained in the second cut where, the variety Caramba produced the
highest relative yield (39.29%) and the variety Clipper produced the lowest
relative yield (32.76%). The variety Primora was the highest relative yield
(23.91%) in the third cut. On the contrast, the variety Tewera produced the
lowest relative yield (20.39%).

The performance of the five varieties at different cuts combined over
the three locations showed insignificant differences among the five varieties
for absolute and relative fresh forage yields only in fourth cut. The variety
Terwatco gave the highest fresh yield (10.59 ton/fed), while Primora gave
the lowest fresh forage yield (8.55 ton/fed) in the first cut combined over
locations. The variety Caramba yielded the highest fresh forage in the
second and third cuts (13.82 and 11.64 ton/fed, respectively). However, the
lowest fresh forage yield occurred in variety Primora with value of (12.18
ton/fed) in the second cut and in variety Tewera (10.52 ton/fed) in the third
cut. For the total fresh yield, the highest yield (42.51 ton/fed) was obtained
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from variety Terwatco, while the lowest yield (39.34 ton/fed) was obtained
from the variety Primora. For the relative fresh forage yield, the same trend
was obtained in the first and second cuts. Where the highest relative yield
24 90% was obtained from the variety Terwatco, while the lowest relative
yield 21.18%. was obtained from the variety Caramba in the first cut. The
variety Caramba produced the highest relative yield (33.20%), while the
variety Primora produced the lowest relative yield (30.96%) in the second
cut. The variety Primora was the highest relative yield in third cut, the
relative yield of this variety was (28.77%). On the contrast, the variety
Tewera was the lowest relative yield (26.28%) in third cut.

In general, as shown in Table 1, the performance of the five ryegrass
varieties for fresh forage yield at first cut at Sids station were higher than
under other locations. This increase in the yield of varieties at Sids station
may be due to the effect of the environment conditions on the yield. It is
work to mention that the air temperature at Sids station recorder somewhat
higher values than at other stations particularly during the early of both
seasons (Fig. 1). The environmental conditions included many factories i.e.
air temperature and humidity etc.

Mean performance for dry forage yields

Absolute and relative dry forage yield (ton/fed) ofthe five ryegrass
varieties over 1999/2000 and 2000/2001 seasons in each and total cuts at
Sakha, Gemmeiza and Sids experimental stations and combined over
locations are presented in Table 2.

Results showed significant differences among the locations at each cut
for absolute and relative dry forage yield. For the effect of locations on the
yield of ryegrass varieties, the same trend of absolute and relative fresh
forage yield was obtained for dry forage yield.

At Sakha Station differences among the studied vaneties were
significant for absolute dry forage yield at third cut and for relative dry
forage yield at both third and fourth cuts. The variety Terwatco gave the
highest dry yield (1.953 ton/fed), while Clipper produced the lowest dry
forage yield (1.591 ton/fed) in third cut. For the relative yield, also Terwatco
was superior in third cut (34.54 %) and Clipper was superior in fourth cut
(36.73%). On the other hand, the lowest relative dry yield was obtained
from the varieties Clipper in third cut (30.04%) and Terwatco in the fourth
cut (32.04%).
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Table 2. Mean performance of the studied ryegrass varieties over both seasons at each
location and over locations for absolute and relative dry forage yield
(ton/fed) of each cul and totai cuts,

Absoluie dry forage vield Relative dry forage vield
Variciies Cut Total Cut
T 1 3 ] 3 | 4 eats | 1 | 2 | 3 1 4 |
‘ Sakhs

Terwatco 0.726 1.164 1953 1.812 5,655 12.84 2058 34.54 32.04
Tewera 0.727 1224 1700 1.952 5.603 12.98 21,85 30.534 34,84
Primora 0.664 1.275 1.795 1.970 5704 11.64 2235 31.47 34.54
Clipper 0.609 1.151 1.591 1.945 5.296 11.50 21.73 {3004 ([ 35673
Caramba 0618 1.139 1.778 1.936 5472 11.30 20.82 32.50 35.39

[ Mean 0.669 1.1 1.764 1.923 5.546 12.06 21.47 31.80 34.67
L.S.D.(0.05)V_| NS NS 0.134 NS NS N§ NS 255 2.86

Gemmeiza
Terwatco 1.207 1.654 1.466 0.501 4828 25.00 3426 30.36 10.38
Tewera 1.031 1.839 1.570) 0.654 5.094 20.24 36.10 ] 30.82 12.84
Primora 1.123 1.521 1.692 0.651 4987 22.52 30.50 33.93 13,03
Clipper 0.908 1.836 1.820 0.626 5.190 17.50 3538 35.07 12.06
Caramba 1.034 1.503 1.757 0.617 5311 19.47 35.83 33.08 11.62
Mean 1.060 1.751 1.661 0.610 5.082 20.86 3445 | 3268 | 12.00
L. 8D.(0.05}V | 0.014 0.022 6.021 NS NS 2.67 2.06 2.78 NS
Sids

| Terwatco 1.340 2.423 1745 1.143 7.151 25.73 33.88 | 24.40 | 1598
Tewera 1.433 2.197 1317 1.090 6.037 23.74 36.39 21.82 18.06
Primora 1.312 1.985 1.505 0.932 5.734 2288 34.62 26.25 16.25
Clipper 1.854 2.006 1611 0.927 6.398 28.98 31.35 25.18 14.49
Caralaba 1.362 2.532 1.517 1.039 6.500 20.95 38.95 23.34 16.75
Mean 1.560 2.229 1539 - 1.036 6.364 24.51 35.03 24.18 1628
L SD. {005V | 8251 0.289 0.155 NS 4.543 3.16 317 1.64 NS

Over Locations

Terwatco 1.258 1.747 1721 1.152 5.87% 21.40 2972 | 29.28 | 19.60
Tewera 1.064 1.733 1529 1.232 5.578 19,07 3143 | 2741 | 2209
Primora 1.033 1.594 1.664 1.184 5.475 18.87 29.11 36.3% | 2163
Clipper 1124 1.664 1674 1.166 5.628 19.97 2957 12974 | 2071
Caramba 1005 1.858 1.684 1.214 5.761 17.44 3225 | 2923 | 21.07
General Mean 1.096 1.724 1.655 1.190 5.664 1936 30.43 29.21 21.60
L.8.D. {005V | 0.097 0.322 0.085% NS 0.267 1.39 1.48 1.30 NS
L. S.D. (005 L [ 0.06 0.13 0.11 0.08 0.25 0.53 1.47 1.89 121

NS = not significant V = varieties L = locations

Concerning to the performance of varieties at Gemmeiza station,
significant differences among the five varieties were recorded for absolute
and relative dry forage yield in the first three cuts. The same trend of fresh
forage vield at Gemmeiza station was obtained for dry forage yield. The
variety Terwatco gave the highest dry yield (1.207 ton/fed), while Clipper
gave the lowest dry forage yield (0.908 ton/fed) in the first cut. However,
varietiecs Caramba and Clipper gave the highest dry yield in the second cut
(1903 tonffed) and third cut (1.820 ton/fed), respectively. While, the
varieties Primora and Terwatco produced lowest dry forage yield inthe
second cut (1.521 ton/fed) and the third cut (1.466 ton/fed), respectively.
For the relative dry forage yield, the same trend was obtained in the first cut,
where the highest relative yvield (25.00%) was obtained from the variety
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Terwatco and the lowest relative yield (17.50%) was obtained from the
variety Clipper. In the second cut, the variety Tewera produced the highest
relative dry yield (36.10%) while the variety Primora produced the lowest
relative dry yield (30.50%). In the third cut the variety Clipper was the
highest relative yield (35.07%), but variety Terwatco yielded the lowest
relative dry forage (30.36%).

With respect to the varietal performance at Sids station, insignificant
differences was detected for absolute and relative dry forage yield only in
fourth cut. In the first cut, the variety Clipper recorded the highest dry yield
(1.854 ton/fed) and Primora gave the lowest one (1.312 ton/fed). Inthe
second cut the highest dry yield produced from variety Carampa (2.532
ton/fed), while variety Primora gave the lowest dry forage yield (1.985
ton/fed). In the third cut the variety Terwatco gave the highest dry yield
(1.745 ton/fed) while, the variety Tewera produced the lowest dry forage
yield (1.317 Ton/ Fed). For the total dry yield, the highest yield (7.151
ton/fed) was obtained from Terwatco, but the lowest one (5.734 ton/fed)
was obtained from Primora. For the relative dry forage yield, the same trend
was obtained in the first cut, where the highest relative yield (28.98% ) was
obtained from the variety Clipper, while the lowest relative yield (20.95%).
was obtained from the variety Caramba. In the second cut, the variety
Caramba produced the highest relative dry yield (38.95%), while the variety
Clipper produced the lowest relative dry yield (31.35%). The variety
Primora was the highest relative yield (26.25%), on the contrast, the variety
Tewera produced the lowest relative dry yield (21.82%) in the third cut.

Significant differences were recorded among varieties during various
cuts combined over locations for absolute and relative dry forage yield
except in the fourth cut. The variety Terwatco gave the highest dry yield
(1.258 ton/fed), while Caramba gave the lowest dry forage yield (1.005
ton/fed) in the first cut combined over locations. However, Caramba and
Terwatco gave the highest dry yield in the second cut (1.858 ton/fed) and
third cut (1.721 ton/fed), respectively. While, the varieties Primora and
Tewera gave the lowest dry forage yield in the second cut (1.594 ton/fed)
and third cut (1.529 ton/fed), respectively. For the total dry yield, the
highest yield (5.878 ton/fed) was obtained from Terwatco, while the lowest
one (5.475 ton/fed) was produced by Primora. For the relative dry forage
yield, in the first cut the highest ratio (21.40%) was obtained from Terwatco
and the lowest one (17.44%) from Caramba. But, in the second cut,
Caramba produced the highest relative yield (32.25%) and Primora recorded
the lowest ratic (29.11%). In contrast Primora detected the highest relative
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yield (30.39%) in the third cut with lowest ratio (27.41%) obtained by
Tewera.

Generally, it could be concluded that the varieties Tewera, Terwatco
and Clipper were superior for fresh and dry forage yield in the first cut at
Sakha, Gemmeiza and Sids stations, respectively. Moreover, the variety
Terwatco yielded better fresh and dry yield in the first cut over locations.
Because the first cut of Berseem is charaeterized with low production and
high moisture content (Rammah and Radwan 1977). Thus, these varieties
i.e. Tewera, Terwatco and Clipper may be recommended for growing with
Berseem as a mixture for improving the first cut.

Stability analysis

Combined analysis of variance for total fresh and dry forage yield over
all environments are listed in Table 3. Mean squares of environments and
varieties by environments interaction were highly significant for both total
fresh and dry forage yield. Mean squares of varieties was highly significant
for total fresh forage yield and was significant for total dry forage yield.
Significant (or highly) variance due to varieties revealed the presence of
genetic variability for total fresh and dry forage yield. Highly significant
mean squares of environments indicated that the performance of these traits
differed largely affected by environmental conditions. The significance of
varieties x environments interactions proved that the performance of
different varieties varied from environment to another. Significance of
varieties by environment interaction is in agreement with that of Haggag et
al (1995) and Sarhan and El-Selemy (1996).

Table 3. Combined analysis of variance for total fresh and dry forage yneld over

environments.
Source of variance d.f Mean squares
" | Fresh forage yield | Fresh forage yield

Varieties (V) 4 30.495 0.450
Environments (E) 5 996.026 8.018 ™

Reps within (E) 12 5.829 0.141

VXE 20 26264 " 04137

Pooled error 48 7.103 0.160

* and **Indicate significant at 0.05 and 0.01 levcls of probability, respectively.
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Table 4 showed the performance of the studied five ryegrass varieties’
under the given six environments for total fresh and dry forage yield. Sids
station in 2000/2001 season recorded the highest total fresh forage yield
(52.25 ton/fed). However, Gemmeiza station in 1999/2000 season gave the
lowest yield (30.97 ton/fed). Regarding to the varieties effect, Terwatco
gave the highest total fresh forage yield (42.51 ton/fed) over all six
environments with significant difference from Tewera and Primora. As
previously shown in the combined analysis of variance from the highly
significance mean square of V x E interaction, the ranking of varietal
performance for total fresh yield varied from environment to another (Table
4). Terwatco variety ranked the first under Sakha and Sids stations in the
second season, whereas it yielded the fifth at Gemmeiza in the first season
and intermediate otherwise. The other four varieties, each occupied the first
rank for total fresh yield production in one of the other environments.

Table 4. Total fresh and dry forage yield (ton/fed) of five varieties of ryegrass
under six environments.

Environments (£}
19992000 Season 2006/2001 S
Varieties (V) Sakha (Gemmweizas |Sids station Sakha [Gemmeizs |[Sids Mean
station | sistion siation _ [station station
Total fresh forage yields (Ton/fed)
Terwatco 4072 27.98 53.00 39.01 36.05 5833 4251
Tewers 42.14 32.48 45.67 38.20 32.55 4917 4003
Primora 42.58 29,66 41.67 38.31 34.88 4891 3934
Clipper 38.76 3243 54.00 35.86 3530 5333 4161
Carambz 40.02 32.29 50.30 37.52 38.15 51.50 41.63
Mean 40,84 30,97 48.93 37.78 3539 52.25 41.02

L.S.D. at0.05 (V) ~1.79
L. S.D. at 0.05 (E) =1.92
L. 5.D. at 0.0S (V X E) = 438

Total dry forage yields (Ton/fed)

Terwatreo 6.146 4.145 6.507 5165 5511 7.397 5878
Tewera 6.122 4835 5.730 5.084 5.351 6.345 5.578
Primora 6.308 4.499 5623 5.100 5.475 5.844 5.475
Clipper 5779 4810 6.530 4313 5568 6.265 5.628
Caramba 5.844 4.824 6.088 5.099 5.799 6913 5.761
Mean 6.040 4.623 6176 5052 5541 6,553 5.664

L SD. st 005 (V) = 0268
ts.n. #t 0.05 (E) =0.299
L. 5.D. 21 0.05 (Y X E) =0.657 o

For total dry forage yield behaved similar to fresh one. In other words,
the data indicated that Sids station in 200072001 season gave the highest
production (6.553 ton/fed) and Gemmeiza station in 1999/2000 season
yielded the lowest dry forage (4.623 ton/fed). Concerning the varieties
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effect, the same trend of total fresh forage yield was obtained for total dry

forage yield (Table 4).

Analysis of variance for total fresh and dry forage yields when stability
parameters are estimated in Table 5. As shown, the linear response of
environment as well as varieties by environments interaction were highly
significant for both total fresh and dry forage yield. Mean squares of pooled
deviation was significant for total fresh forage yield, whiie it was not
significant for total dry forage yield. The same results obtained by Sharma et
al (1984), who found significant mean squares due to pooled deviation only
for fresh yield, revealed the presence of non-linear portion of V x E
interactions. They also indicated that if mean squares due to V x E (linear)
were significant for the trait, this means that a major portion of VxE
interactions was linear and so predection was possible for this trait.

Table 5. Analysis of variance for total fresh and dry forage yield when
stability parameters are estimated.

Mean squares
Source of varience da.f. Fresh forage Dry forage

Yield yield
Total (VE-1) 29 64.6572 0.5766
Varieties (V-1) 4 10,1527 0.1500
E+ VXE (V(E-1)) 25 73.3779" 0.6449"
Environments (E) (Linear) 1 1659.587" 13,3686
V X E (V-1) (Linear) 4 21.0737° 0.3326"
Pooled deviation (V(E-2)) 20 4.5283° 0.0712
Terwatco 4 1.4375 0.0681
Tewera 4 3.7845 0.0368
Primora 4 8.0606 0.1568"
Clipper 4 7.2503 0.0394
Caramba 4 2.1086 0.0548
Pooled error [E(R-1)}(V-1)] 48 2.368 0.0533

* and ** indicate significant at 0.05 and 0.01 levels of probability, respectively.

Therefore, the regression coefficient (b-.; on the environmental index and
deviation from regression mean squares (S°d;) pooled over all environments
were calculated for each variety and presented in Table 6.
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Table 6. Mean values and stability parameters for total fresh and dry forage yield.

Fresh forage yield Dry forage yield
| Varleties X b, “ 8%, X b, S'dy
Terwatco 42.51 1.3699° | -0.9305 | 5878 | 1.5962 | 0.0151
Tewera 4003 08159 [ 14165 |5578 |0.7754 |-0.0162
Primora 3934 | 0.7564 | 56926 | 5475 |0.7021 | 0.1038
Clipper 4161 | 1.1344 | 4.8823° | 5628 | 09517 |-0.0136
Caramba 4163 (09233 |-02595 | 5761 {09746 | -0.0018
Means 41.02 [ 10000 | 26363 | 5664 | 1.0000 | 0.0301
Standerd error 10952 [ +0117 | +0503 [ +0117 | £0.163 | +0.066

* indicate significant at 0.05 level of probability.

For total fresh forage yield, three varieties i.e. Terwatco, Clipper and
Caramba performed better than the average performance. Only these varieties
could be of some use to the breeders because the varieties with below average
performances are of little practical utility even if they are stable. Regression
coefficient (b;) was nonsignificant for all varieties except Terwatco . Breese
(1969) stated that the environmental condition was effective on the response
of varieties. Four varieties i.e. Tewera, Primora, Clipper and Caramba
possessed b; values equal to one. Therefore, the above varietics were averages
responsive to changes in environments and could perform well under average
environmental conditions. All varieties showed significant trend for non-
linearity except Terwatco and Caramba and therefore $°d;value not equal
zero for all varieties except Terwatco and Caramba. According to Eberhart
and Russell (1966 and 1969), Caramba was more stable than others for this
trait under the environmental conditions studied.

For total dry forage yield, two varieties i.e, Terwatco and Caramba
performed better than the average performance. Considered the response of
varieties to change in environmental conditions, all these varieties had a
regression coefficient equal to one except Terwatco for this trait.
Nonsiginificant values of $%d; revealed better stability for all varieties.
According to these reports of Eberhart and Russell (1966 and 1969), the
variety Caramba was more stable than others for this trait under the
environments studied.

On the basis of all the parameters, it was quite clear that Caramba has
high yield, good response to change in environmental conditions and better
stability for both total fresh and dry forage yields. Therefor, this variety
could be grown for high yield and better stability of forage production under
different envionmental conditions. So, only this variety is the most
promising in forage breeding programs and recommended to be grown with
Berseem as a mixture or in intercropping in farmers field.
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