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ABSTRACT

Four successive pure nuclei of Giza 80 cotton cultivar (N) and their
corresponding farmer’s seeds (F) were used to study the changes that might occur in
yield and quality after using the seeds in general planting. The field experiments were
carried sut in two different locations (Minya and Schag) through three successive
growing seasons (1997, 1998 and 1999). The experimental design was randomized
complete blocks design with four replications.

The results indicate that the source of vartability among studied
genotypes and genotypes by locations interactions were, basically, due to the
differences of farmer’'s seeds (F), (N) vs. (F.) and their interactions with
locations. It could be also, concluded that the lint percentage and lint index
characters considered to be good indicators of degeneration as well as the
yarn strength trait; which were affected by the presence of off-type seeds. The
increasing of off-type locks percentage exhibited negative effects on lint
percentage and lint index characters. The resuits, alsc, indicated that the
mistakenly handling of the farmer’s seeds including off-type seed’s in generai
farms might cause deterioration during two years.

INTRODUCTION

Cotton breeders in many parts of the world successfully maintain
cotton cultivars by different procedures. The cause of varietal deterioration,
which the maintenance system guards have been reviewed by many workers;
O'kelly (1942}, Simpsen and Duncan (1953) and Lewis {1970). They reported
that the important reasons of degeneration of a variety were; mechanical
mixing, natural mutations, gene frequency changing caused by random
genetic drift and natural selection, gene frequency changing by selection
pressure exerted by breeder and loss of heterozygosity with respect to the
investigations in Egyptian cotton; Abdel-Al (1976) found that lint index and lint
percentage started to deteriorate badly in the fifth year of generai use of Giza
66 cofton variety, while all fiber properties remained unchanged exceptyamn
strength trait. Abdel-Al et al. (1979) and El-Akkad and El-Kilany (1980) in
ancther study pointed out that using the strains in general farms exhibited
less lint percentage and yarn strength characters comparing to the
corresponding pure strains. They, also, found that the older strains gave lower
values for these two characters comparing to the other study characters,
yield, yield components and fiber properties. Ei-Kilany and Youssef (1985)
reported that the older farmers seed strains gave lower estimates for
micronaire value and fiber fineness. Ghoneim et al (1997} found no
significant differences among five Dendera nuclei and their corresponding
farmer's seeds for yield and yield components while, found slight differences
in yarn strength and fiber length in one season. Abo-Arab et al. (1999) stated
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that the oldest strain gave the lowest mean performance for most fiber traits.
Hemaida (2000) found that the presence of off-type plants, as a results of
misleading in handling seeds in the general farms, gave bad effects on lint
percentage and lint index and fiber strength.

The main objectives of the present investigation was to compare the
seeds of Giza 80 cotton cultivar that were used in general planting {farmer’s
seeds) with the corresponding pure nuclei seeds. in addition to study the
effect of off-type locks, that may be found in some strains, on some yield
components characters in Giza 80 cultivar.

MATERIALS AND METHODS

Two experiments were conducted in two different locations for three
successive growing seasons from 1997 to 1993. These locations were El-
Minya and Sohag governorates, which are the represertative regions of
Middle and Upper Egypt, respectively.

Four successive nuclei seeds were compared with the corresponding
farmer's seeds in general planting. The nuclei seeds {N) were derived forma
a renewal of breeder’s seed field. These seeds were designated by the name
of the variety (Giza 80) and the year of production as a foundation seeds, thee
nuclei seeds were characterized by high degree of purity. The farmer's seeds
(F) were obtained from the Seed Testing Stations at Beni Suef governorate.
These seeds were handled in the general farms for at least more than one
year.

A randomized complete blocks design with four replications was used
for each experiment. Each plot consisted of five ridges; 4 meters long each
with 20 hills spaced by 20 em apart and the distance between ridges were 60
cm. Seedling were thinned to two plants per hill. Normal agronomic practices
were followed as the recommendation.

Random sampies of 25 sound bolis were picked from each plot and
used to estimate yield components. A representative sample of cotton from
each plot was used to test fiber and yarn properties at Cotton Technology
Research Lab. at Giza, Cotton Research Institutes.

The studied characters included: Seed cotton yield (kantar/feddan) (S.C.Y.)
boll weight (B.W), lint percentage (L..P), seed index (S.1), lint index {L.1), span
length (S.L) at 2.5% and 50%, hair weight (H.W), micronaire reading (Mic.)
and yarn strength (Y. St).

The estimation of off-type locks was made in 1999 growing season; (these
locks seem to be incised and pierced by their thorny seeds, which give a loss-
shape locks, Hemaida (2000). The percent of off-type locks (OTL) % was
calculated by divided the weight of off-type locks in a sampleithe total weight
in the same sample.

The analysis of variances for the randomized complete blocks design
were carried out for agronomic characters in each location separately as
outlined by Snedecor and Cochran (1971}, the combined analysis for the two
iocations were computed according to LeClerg et al. (1962). Duncan’s M.R.T.
was conducted to determined the significant differences among the means at
0.05 levels.
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Table (1): Analysis of variance of nucleus seeds an its corresponding farmer’s seed for yield and its

components in three successive seasons in middle and upper Egypt.

S0V Year |D.F S.C.Y. 8.w L.P. S.l. L.
T ear (B.F. Sohag | Minya [Sohag| Minya | Sohag | Minya | Soha Minya | Sohag Minya
97 | 3 | 2992* | 3255 )0.074*) 0.099 | 2644 | 0.701 0.227 0.263 0.133 0.127
Replicates | 98 | 3 1.183 | 29.056*(0.187 | 0.008 | 1.278 | 0.499 0.148 0.119 0.070 0.047
99 | 3 | 06086 3.478 [0.021) 0.053 | 1.060 | 0.297 0.218 0.084 0.154 0.009
97 | 7 1.287 }28.436*|0.012 | 0.059 | 19.79** | 23.128**| 0.364 2.070* | 1.294* | 1.017
Genotypes| 98 | 7 | 2.196 8.372 | 0.086 |0.069* [42.029*| 24.684** [ 0.217 0.160 2841 | 1.676*
99 | 7| 6909° | 0.344* |0.068*]|0.095*|63.201** 27.497** ) 0.579" | 0.641* ! 3.313* | 1.360"
uclei 97 | 3| 0482 6512 | 0.014 | 0673 | 4669 | 1.278 0.771 1.989* 0.209 0.627*
eed (N) 98 | 3 1.127 4043 00201 0048 7 3.802 | 1624 0.021 0.082 0.301 0.043
F 99 1 3 ] 2137 3135 |0625] 0.044 | 2563 | 2459 0.110 0.624* 0.524 0.059
97 | 3| 2414 | 38.76* |0.014 | 0.049 [17.212*| 20.707**| 0.069 0.889 1.037* | 1.088**
armer’s 98 | 3 1.706 1.438 10.150*1 0.005 117.402** 25.932" | 0.266 0.062 1.129* 2.011*
eed (F) 99 | 3 3.478 0.931 |0.066 {0.128*|53.841** 41.534** | 0.280" 0.204 3.144** 2.526**
97 | 1 2.180 |61.128**| 0.003 | 0.061 |72.903**{ 95.911** | 0.026 5.857* 5.324* 1.976**
\(N) vs. {(F)| 98 | 1 6.635 |42.158* ! 0.062 ;0.320*|230.50**| 90.116" | 0.661 0.690 |15.599*| 5545
99 | 1 | 31.515* 111.896**|0.096*| 0.147* |273.20*[ 60.500™ | 2.880* | 2.000** 112.185"*| 1.827*
97 (21| 0.771 4032 10023[ 0059 { 2685 | 1.559 0.313 0.457 0.233 0.159
Error 98 | 21| 1.887 6.522 | 0047 | 0.018 | 2988 | 1.865 0.341 0.252 0.148 0.231
99 |21 2.458 1.362 10.021] 0.023 | 5.948 1.263 0.086 0.170 0.364 0.047
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RESULTS AND DISCUSSIONS

The analyses of variance for the agronomic characters in the two
locations for the three successive growing season are shown in Table 1. The
differences among the genotypes for lint percentage and lint index were highly
significant at the two locations in the three successive growing seasons
comparable with the other ftraits. By partitioning the mean squares of
genotype into their components, it was noticed that the source of the
variability among genotypes was mainly due to the differences among the
farmer’s seeds (F) and also due to the (N) vs. (F).

The combined analysis over the two locations are represented in
Tabie 2. The mean squares of locations for bol! weight, seed index and lint
index characters were significantly different, while the seed cotton yield and
lint percentage characters are slightly affected by iocations changing. On the
other hand, the genoclype mean squares exhivited high significant differences
for lint percentage and its related characters lint index in the three successive
seasons, while boll weight and seed index characters were differed in two
seasons out of the three seasons. By partitioning the mean squares of
genotypes into their components, it was seen that the source of variability
mostly, come from the farmers seed (F) and (N) vs. (F) mean squares. The
interaction mean squares were detected only in 1999 growing season for
most characters. The major sources of variability were due to the (F} x L and
(N) vs. (F) x L. mean squares.

From the previous results, it could be concluded that the source of
variability of genotype and the interaction of G X L was mainly due to the
farmer's seeds rather than the nuclei seeds mean squares. These results
confirmed that all the nuclei seeds were maintained pure and have the same
performances, however, the farmer seeds, relatively, have not the same
performances as a result of mistakes in handling the seeds in general
planting, and consequently, the seeds exposed to be mixed with the off-type
seeds.

Also, it was found that the lint percentage and lint index characters
are rapidly, affected when there was deterioration, meanwhile, these traits
could be considered as an indicator of degeneration. Similar results were
obtained by Abdel-Al (1976}, Abdel-Al et al. (1979) and El-Kilany (1980).

Concerning the means of agronomic characters in Table 3, it could be
noticed that the farmer's strains exhibited reduction for lint percentage
character at the two locations and through the three successive growing
seasons followed by lint index. Also the reductions were obvious for the oldest
farmer's strains Giza 80/93, Giza 80/94, Giza 80/95in 1997 season, Giza
80/894, Giza 80/95 and Giza 80/96 and Giza 80/95, Giza 80/96 and Giza 80/97
in 1999 season. These results indicated that the reduction in lint percentage
and fint index characters began to happen after two seasons of handling the
seeds in the general planting. These resuits emphasized that the
degeneration of these farmer’s strains was a result of mixture by off-type
seeds. Abdel-Al et al. (1979) reported that the period of handling and
multiplication of the registered and the certified seeds in the general planting
depend on the degree of the purification from the off-type seeds.
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Table (2): Combined analysis of nucleus seed and farmer’s seed for
yield and its components variables in three successive

seasons.
0.V, D.F. Year S.C.Y. B.W. L.P, S.1. W
Location (L) 1 007 32,630 3139+ 4785 1.443 0.00
1 1908 1.503 0.856" 2.268 0833 | 1.931~
1 1999 13,377 0.272" 0140 5523 | 2.308"
Genotype (G) | 7 1997 20288~ 0.043 a1.026™ | 1239~ | 1996
7 1998 7.367 0.105% 62,188 0201 | 4.103
7 1999 2781 0.571* 78787~ | 1.115* | 3630~
iNucleuses 3 1997 4188 0.037 2.762 1.087 D414
seed (N) 3 1998 1744 0.037 2701 0.044 0.173
3 1909 4.3851 0.088" 2.406 0530 | 0432
Farmers seed 3 1997 28.751— 0.045 36955 0.7t6 | 1.847
F) 3 1998 1738 0.098" 40.904™ 0185 | 2777
3 1990 1,343 0.044 82.960 | 0420 | 4830~
1 1997 23.199% 0.045 768.03~ | 3328~ | 65881
(N) vs. (F) 1 1998 41.120™ 0.330* 304.50™ 1351 | 19872
1 1899 2.344 0.002 295.41 | 4.840" | 11724
7 1997 G135 0.028 1804 T16a= | 0315
G) x (L) 7 1998 3.208 0.049 4.523 0.087 0.414
7 1998 7,561 0.106" 11,9117 0104 | 0752
3 1507 2.486 0.044 3.1942 Teoa~ | 0432
IN} X (L} 3 1998 3.426 0.040 2725 0.059 0.172
3 1999 0.888 0.018 2615 0.204 0.151
3 1997 12126 0.015 0.964 0.243 0.178
F)x (L) 3 1008 1.485 0.058 2.431 0.143 0.371
3 1999 3.067 0.149* 12.414* 0.025 | 0.840°
Nvs F) 1 1997 20109~ 0016 0.787 3554 | 0409
x (L) 1 1908 7.6735 0.051 16.202" 0.0 1272+
1 1908 41,006** 0.241% 38,285 0.040 | 2288
Eror a2 1997 24016 0.041 2122 0.385 9,196
42 1998 4.205 0.032 2.425 0.296 0.154
42 1699 1901 0.0220 3.606 0.128 0.205

With respect to the fiber properties, the results in Table (4) shows that
the mean of Y. 8t. character was higher in nuclei strains (N) than in farmer’s
strains (F) in the two locations and through the three successive seasons. On
the other hand, 2.5% and 50% S.L traits showed slight differences. Also, it
could be to mentioned here that the C.V % belongs to (N), was lower than that
of (F}), meanwhile, there were percents of variability among farmer’s strains.
these results were in agreement with Ei-Kilany and Youssef (1985), Ghoneim
et al. (1997} and Abo-Arab et al. (1999) who reported that yarn strength
character is sensitive for the influence of the deterioration.

With respect to the effect of the off-type locks (OTL) % among the
standard locks of the farmer’s strains, Fig. (1) illustrate a negative
relationship, between the increasing of off-type locks and the reduction o f lint
percentage and lint index characters of the farmer’s seeds in 1999 growing
season. It could be indicated that the pure strains showed a stable
performance in both characters compared to the farmer's strains. The cider
strains have higher percentage of off-type locks than the new ones. Hemaida
(2000} reported that the off-type locks in Giza BO exhibited low lint
percentage, lint index and fiber strength, so the existence of the off-type
plants in the general farms caused reduction for
these ecanomic characters of Giza 80 cultivar.
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Fig. (1) Effect of off-type locks that are found in farmer's seed on the lint
percentage and lint index characters in 1999 season.
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Table (3): The mean performances of nucleus seed (N) and farmer’s seeds (F}) at two different locations and the

combined for yield and its components in the three successive seasons,

Year  [Strain S.CY B.W L.P S Ll
Minya | Sohag | Comb. | Minya | Sohag | Comb. | Minya | Sohag | Comb, | Minya | Sohag | Comb. | Minya | Sohag | Comb.
g0/93 1447ai 1059 | 1253 a 332 288 3.10 382ab | 387 ab | 384ab g 120ab 11.3 11.7ab | 7472 | 712ab | 7.30a
0/94 14.22a 10.8 1251 a 3.056 282 2.94 389ah | 374ab | 38.2ab ) 103c 1186 110be | 6.57be | 6.94ab ] 676b
0/95 N 11.7ab{ 10.31 11.01a 3.32 275 304 3%1a | 40.0a 385a ) 11.10¢c 10.6 10.8¢ | 714ab | 7.07ab | 7.11 ab
0/66 12.96a 1061 11.78a 3.22 2.88 3.0 37.9ab | 39.4ab | 386ab | 11.1bc 11.5 11.3bc | 6.78bc | 748a | 713 ab
|1997 an 13.34 10.58 11.66 3.23 283 3.03 38.52 3887 38.87 11.12 11.25 11.22 6.95 7.15 718
0/93 7.18¢ 9.05 8.12b 322 2.90 3.06 332¢ | 33.7d | 334¢c | 126a 1.4 120a | 6.25cd | 583d | B.04¢
0/94 3 B78bc | 9.99 9.38b 3.08 278 292 33.0c | 348cd | 338c |120ab] 113 |116ab| 590d | 588cd | S94c
0/95 13.83a | 1055 | 12.19a 325 2.80 3.02 37.0b | 370bc | 37.0b | 121 ab 114 11.7ab | 7.08ab {6687 bc| 6.38 ab
0/96 125a | 1063 [ 11.57a| 3.02 2.78 290 [371ab|382ab| 376b | 114D 11.1 11.3bc [ 6.74bc | 6.87 ab | 6.81ab
Mean 10.57 10.06 10.31 3.14 2.81 2.98 351 359 354 12.0 11.3 11.7 6.49 6.34 8.42
0/93 10.68 10.51 1059 | 3.30ab 295 312ab | 39.2a | I72ab| 382a 1.8 116 11.6 758a 1 687ab| 7.23a
ED{Q‘& 10.03 11.25 10.64 [320a-c| 285 302ab| 300a [ 41.0a | 40.0a 1.8 1.4 116 7680a | 7.89a | 7.74a
0/95 F 12,36 10,42 11.39 | 3.12bc 3.05 309ab | 402a | 406a | 404a 1156 11.4 11.6 775a | 781a | 7.78a
lBo/es 10.63 9.97 9.53 338a 3.00 319a ] 4023 } 305ab ]| 39B8a 11.6 11.4 11.5 7.70a 1 7.46ab | 7.62a
1998 Mean 192 10.54 10.54 3.25 2,98 3.10 39.65 9.6 38.6 11.7 11.4 116 7.68 7.51 7.59
0/93 9.21 8.97 8.09 300c 2.65 2B2c [ 338c¢ | 334c | 336¢ 121 18 12.0 618¢c | 6.02¢ | 6.10b
/94 F 877 9.89 933 3.08¢c 310 308ab | 350bc | 334c | 34.2bc 11.9 12.0 120 644bc | 6.02c 8.23b
0/95 7.79 9.24 8.50 308¢c 2.80 294bc | 368b | 338c | 353b 12.0 11.5 118 7.00ab | 584c | 68420
0/96 8.74 10.44 9.50 305¢ 295 1308ac| 396a | 37.7b | 3872 11.8 11.6 117 779a | 7.01b | 740a
_Mean 863 9+.63 213 3.05 2.88 2.98 36.3 34.58 35.4 11.9 11.8 119 6.85 6.22 6.54
0/93 11.gab | 1211 120ab} 338a j303a-c| 321a |407ac]| 420a | 4142 |11.0a<] 100d 105 7.52 ab 7.24 7.3 ab
084 1164b | 1092 j11.28b| 3.32a | 311ab| 321a [404ac]| 434a | 419a 11.2a | 10.4 b-d 10.8 7.59 ab 7.93 776a
0195 N 12.0ab ] 1102 | 115ab} 3.23ab]309ab ] 3163 | 415ab | 41Ba | 172 10.4c 10.0d 10.2 7.36 ab 7.20 7.28 ab
0/96 13.58a | 1233 13.02 |314ac| 284¢ | 299b | 421a | 43.2a | 426a | 10.5bc 1 10.2cd 10.3 763a 172 768a
1999  Mean 12.28 | 1159 11.94 3.27 3.02 3.14 41.17 42.6 41.8 1.8 10.15 10.45 7.52 7.52 7.52
80/93 10.48b 1 1496 [126ab | 3.00bc | 3.11ab | 3.05ab | 336d | 328¢ | 33.2C 116a 111a 113 587¢c 5.40 563d
80/94 F 11.17b{ 1244 {118ab ¢ 298c { 3.20a [309ab{ 39.5¢ {358bc | 37.7b {11.4ab | 10.6bc 10.8 7260 5.92 8.59¢
[0/95 11.64b | 1377 |127ab|3.21ac| 324a | 3224 |405a.c| 368D | 386D 11.2a | 10.8ab 11.0 7.58 ab 6.36 6.98 be
80/96 1096b | 1342 [122abj 335a [ 295bc [3.15ab [ 40.1bc | 416a | 408a 11.2a | 10.5b¢ 10.8 7.46 ab 7.48 7.47 ab
Mean 11.06 13.64 123 3.13 3.12 313 38.4 36.75 76 11.27 10.75 10.97 7.04 6.29 8.67

Numbers have the same letters are not significant differences
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Table (4): The mean performances of nucleus seed (N) and farmer’s seeds (F) at two different locations and the
combined for fiber properties in the three successive seasons.

SL 2.5% S.L. 50% HW Mic. Y.SL
Miny ohag [ Mean | Miny | Sohag | Mean Miny | Sohag | Mean Miny | Sohag | Mean | Winy | Sohag | Mean
306 N7 31.2 15.7 15.7 157 176 170 173 7.7 4.4 4.5 2055 2235 2145
30.5 37 31 154 15.9 15.6 180 17 175 4.4 4.5 4.6 2000 2250 2125
3086 314 3.5 15.6 187 156 177 175 176 4.4 4.4 4.4 1890 2200 2045
311 314 31.2 15.8 15.6 15.7 174 172 173 4.5 4.3 43 1970 2095 2032
1897 30.74 318 312 156 157 156 177 172 174 4.4 4.4 4.4 1978 21985 20
(.88 0.55 0.55 1.10 0.80 0.37 1.41 1.37 0.86 1.14 1.14 2.93 348 3.18 2.71
296 31.4 30.5 14.7 157 152 174 164 169 46 4.4 4.4 1880 2050 1865
F 298 15 306 14.6 156 15.1 170 170 170 4.7 4.4 4.4 1675 2070 1872
308 3.7 31.1 13.4 158 158 172 174 173 4.4 4.6 4.5 1960 2155 2058
30.8 31.6 31.2 15,9 15.7 15.8 179 166 172 4.3 4.4 4.4 1885 2100 1992
30.2 318 308 15.2 157 154 174 168 171 4.5 4.4 4.4 1800 2095 1945
1.88 0.41 1.14 4.04 0.52 2.14 2,22 2.63 1.07 4.08 2.27 61.14 8.04 2.18 4.84
303 320 31.2 15.2 157 154 (vl 167 169 4.4 4.4 4.4 32055 2055 2055
N 306 316 31 15.2 153 152 185 175 170 4.3 4.5 4.4 2065 2035 2050
29.7 319 KLR: ) 150 15.6 153 1685 172 168 43 44 44 2090 2050 2070
0.7 325 31.6 15.3 16.1 15.7 178 172 175 4.5 45 4.5 2065 2060 2060
1998 303 32.0 31.2 158.2 157 154 170 172 170 44 4.4 4.4 2070 2050 2060
1.48 117 1.06 0.83 2.10 1.40 3.64 1.93 1.82 2.18 1.31 1.13 0.72 0.53 0.41
K1 30.0 30.6 15.3 15.1 15,2 160 168 163 4.2 4.5 4.4 1955 1890 1925
F 310 30.3 306 15.2 15.0 15.1 164 172 168 4.3 4.6 4.4 1910 1865 1885
n7 0.5 3 15.8 15.0 15.4 161 163 162 4.2 4.6 4.4 1950 1885 1915
30.0 31.8 30.9 181 15.8 15.4 176 158 172 4.5 4.6 4.6 1945 1940 1945
309 06 30.8 154 15.2 153 165 172 166 4.3 4.6 4.4 1940 1895 1815
2.28 2.59 0.79 2.02 2.54 0.98 4.46 1.93 279 3.29 1.09 2.24 1.05 1.68 1.30
315 30.6 310 16.0 15,5 158 180 180 181 43 45 4.4 2110 2105 2110
N 310 30.6 30.8 16.5 15.3 159 181 175 181 41 43 4.3 2095 2045 2070
31.7 308 312 16.2 15.5 15.8 180 177 181 4.3 4.2 4.4 2120 2060 2090
31.7 30.3 31.0 16.0 150 15,5 178 180 179 4.4 4.3 4.4 212% 19680 2050
1999 315 30.6 KRR} 16.2 1453 158 180 178 180 4.3 43 4.4 2110 20.45 2080
1.05 0.67 0.53 1.46 1.54 1.09 0.70 1.38 0.55 2.93 2.91 1.14 0.63 2.52 1.20
302 298 30,0 147 148 14 8 177 182 178 45 46 4.5 1830 1640 1735
F 36 287 30.6 15.5 148 15.2 171 181 176 4.5 46 4.2 1850 1890 1870
325 30.5 3.5 16.0 153 15.6 171 182 174 42 46 4.2 2070 1950 2010
31.7 30.0 30.8 16.3 14.8 15.6 181 180 180 4.2 4.3 4.2 2090 1920 2005
31.5 30.0 307 15.6 14.9 15.3 175 180 180 44 45 45 1960 1850 1905
V. 3.03 1.18 2. 4.48 1.68 2.60 2.80 0.70 0.70 3.94 33 3.33 7.09 7.68 6.85
NOmbel m—m.ﬁm-n-'e etfers are not §|g‘ﬁ‘rﬁﬁl‘d‘ﬂ"_e‘§| i ifterenc
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