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ABSTRACT

Two field experiments were conducted to study the effect of three
transplanting dates, i.e., 1* October, 1* November and 1* December in the 1997-
19598 season, and 1% September, 1" October and 1% November in the 1998-1388
season, on vegetative growth and head guality and yield of three broccoli cultivars;
namely, F,0175, Landmark and Sprouting Broccaoli Create, under the conditions of
Kalyoubeyia governcrate. The results reveal that early planting increased number and
weight of leaves per plant, slem diameter, average weight and diameler of the main
head as well as head contents of ascorbic acid. The early transplanting prolonged the
harvesting period, which led te an increase in the total yield of main and side heads.
On the contrary, late transplanting on 1% November or 1% December increased the
head contenis of dry matter, total carbohydrates, total protein, nitrogen, potassium
and phosphorus. The broccoli cultivars performed differently concerning the different
physical and chemical characters under study.

INTRODUCTION

Broccoli (Brassica olerace L. group italica) is a very popular
vegelable crop around the world, especially in USA and Europe. Besides its
appreciable contents of thiamin, riboflavin, niacin, calcium, potassium,
magnesum iron and protein, broccoli is fairly high in vitamin A and C and folic
acid {Yamaguchi, 1983). It is a hardy, cool-season vegetable crop of the
¢cruciferae family, which is closely related to cauliftower. Both crops are grown
for clusters of unopened flower and their cultural requirements are similar.
However, the temperature requirements for broccoli head formation are less
stringent than those recommended for cauliflower curd formation {(Wien and
Wurr, 1997). Moreover, broccoli is harvesied over along period since the
side shoots develop small marketable heads after the removal of the central
head (Spliltstoesser, 1978). Furthermore, broccoli cultivars vary in their
vegetative growth, number of leaves per plant (Diputado and Nichols, 1989),
harvesting time (Heij, 1989), head diameter and weight (Heji, 1989;
Albarracin et al, 1995 Guan et al, 1995), number and weight of branch
heads (Guan e! ai, 1999), total yield (Albarracin e! al,, 1995, Esiyok, 1996},
head chemical contents of ascorbic acid (Lisiewska, 1987; Schonhof and
Krumbein, 1996}, chlorophyll and carotenoids {Hidaka et al, 1992; Schonhof
and Krumbein, 1996; Schreiner et al, 1998}, total protein (Lisiewska, 1987)
and total sugars {Schonhof and Krumbein, 1996).

Planting date has a remarkable effect on the vegetative growth, head
characters and chemical contents of both broccoli and cauliflower heads. In
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this respect, it is noticed that summer caulifiower cuitivars produce 20-25
leaves at low temperature, whereas this number rises to 40 and 80 leaves at
10°C and 22°C, respectivly (Hasani et al.. 1987). The low temperature of late
planting reduces the yield of broccoli, and may cause floral initiation at a
younger physiological age. Plants, therefore, develop heads before reaching
full size and the heads are small and take a long time to reach maturitx
(Chung and Strickland, 1986). In Egypt, transplanting broccoli on 15°
September produced larger head, and higher primary and secondary total
yield compared with its transplanting on 15" of October {Esmail, 1997).
Nevertheless, very high temperatures increase foliage development, delay
flower head formation and reduce head quality (Hasani et al., 1987), average
head weight {Moel, 1952) and lower both the primary and secondary total
head yicld (Esmail, 1997).

Whereas the time to head initiation appeares to be dependent on a
heat unit summation above 1°C, the rate of head growth is related to a heat
unit summation above 3°C (Diputado and Nichols, 1989).

Although broccoli has exceptional health benefits (ADA, 1992) it is
not yet a popular crop in Egypt and is grown in a very limited area. Thus,
because of the lack in preharvest information, this work was done to study
the effects of transplanting dates of three broccoli cultivars on vegetative
growth, yield, head quality and maturity.

MATERIALS AND METHODS

Three broccoli cultivars, namely, F,0175 {Royal Sluis Co., Holland),
tandmark (Takii Co., Japan), and Sprouting Broccoli Create (Sakata Co.,
Japan), were ftransplanted at Kaha experimental station- Kalyoubeyia,
Horticulture Research Institute, Aqriculture Research Center, on the 1* of
October, 1" of November and 1% of December 1997, and on the 1 of
September, 1* of October and 1™ of November 1998. The plants were grown
in rows of 4 meters long and 70 cms width each. Within each row, the
distances between the plants were 40 cms. The experiment was conducted
using three replicates in a split-plot design. The three transplanting dates
were represented in the main plots, whereas the three cultivars were
randomly arranged in the sub-plots. The sub-plot consisted of 7 rows and its
surface area was 20 m”. The following characters were investigated.
Vegetative growth characters. Weight and number of leaves / plant, leaf
length and stem diameter, weight and length were measured on 15 plants /
plot and data were recorded.

Central head formation and yleld. Number of days from transplanting to
50% anthesis, from anthesis to formation of central head, from transplanting
to harvesting of the central head and from transplanting to flowering as well
as harvesting period and early yield (i.e., weight of first harvested heads) and
total yield of central heads were registered on all plants in @ach mid 5 rows /

lot.

%entral head physical characters. Weight and diameter of the main central
head were recorded on 15 plants / plot.
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Side head characters. Plants of 3 rows / plot were [eft to produce side heads
after removal of the central heads. Thereafter, number, average weight and
diameter of side heads, as well as total yield of side heads !/ plant were
recorded.
Total yield. Total yield of central and side heads / feddan was recorded.
Chemical contents of central head. Chemical contents of central head
were determined at harvest on 3 heads / plot. These trails inciude total
chiorophyll, {Ranganna, 1979), ascorbic acid (Ranganna, 1979), lotal
carbohydrates {Dubocis et af, 1958), total protein and nitrogen (Koch and
McMeekin, 1924}, phosphorus {Jacksan, 1958) and potassium (Rowe, 1973).
The maximum and minimum temperatures in the first season (1997-
1998) were 28.5°C and 15.6°C in October, 25.8°C and 13.1°C in November,
20.0°C and B.4°C in December, 18.7°C and 7.3°C in January, 20.2°C and
8.3°C In February and 21.4°C and 8.0°C in March, respectivefy. Whereas, in
the second season (1998-1999), the tempretures were 37.1°C and 22.5°C in
September, 32.0°C and 18.3°C in October, 26.6°C and 15.2°C in November,
21.5°C and 11.4°C in December, 20.9°C and 8.7°C in January and 20 8°C
and 8.4°C in February, respectively.
Statistical Analysis: The experiment was a split-plot design with three
replicates. The data were tabulated and analyzed for statistical significant
differences using the LSD test at 0.05 level of significance, according to
Snedecor and Cochran {1989).

RESULTS AND DISCUSSION

Vegetative growth. The present study demonsirate that the fransplanting
date has a remarkable effect on the vegetative growth of broccoli plants
{Table 1). Early planting, which induced increments in the number and weight
of leaves / plant and increased stem weight, revealed the importance of
relatively high temperature during the vegetative growth phase. In Albania,
temperature during the first and second week afler planting was critical for
head development of cauliflower {(Hasani et al., 1987).

Although the highest value of stem diameter was achieved at the October
plenting in both seascns, the longest stems were recorded at the November
planting in the first season, and at the September planting in the seccnd
season. Meanwhile, for Landmark and F,0175, the longest leaves were
recorded at the October ptanting in the first season, and at the September
pianting in the second season. On the other hand, for Sprouting Broccoli
Create, the longest leaves were recorded at the November planting in the first
season, and at the Qctober planting in the second season.

Also, while the weight and length of leaves were higher for Landmark
than F,0175, both cultivars produced comparable numbers of leaves per
plant (Tabie 1). The diameter and length of stems of landmark and F.Q175
were also similar in both seasons. On the other hand, the plants of Sprouting
Broccoli Create were the shortest of the 3 studied cultivars, and produced the
lowest weight and number of leaves (Table 1). A similar study demonstrated
that broccoli cultivars varied in the number of leaves per plant (Diputado and
Nichels, 1989).
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Table 1: Effects of transplanting dates on vegetative

rowth of broceoli cultivars.

. ‘ Taansplanting Laa.ves Leaves Leaf St?m ‘Stem Stem
Cultivars dates weight | number/ | fength | weight | diameter {length

{g)/plant plant | (em) (9] {em) fem)

Season 1997 - 1998

Fi 0175 ihaly 953.47 19.0G 40.03 31089 378 2567
1111 513.40 18.23 459C 20394 363 2578

112 57054 15.60 4663 200.64 240 234r

Mean 679.27 17.61 4719 24149 327 2497

1MG 1130.53 2083 5420 368.33 378 2645

Landmark 111 954,00 17.50 5313 261.12 328 25.78
1/12 806.83 16.33 4321 17830 240 2347

Mean 963.79 18.22 5218 26868 315 2523

Sprouting M0 525.07 12.86 2413 1381 242 1549
Braccoli 1/11 527.99 14.30 570 17115 273 2247
Create 312 166,52 12.93 16.40 81.13 1.80 20.33

Mean 40653 1336 2541 13014 232  19.43]
Average 110 869.69 1756 4245 27254 3.33 22.57{

111 665.13 16.68 4491 21208 321 2468
112 514.76 14.98 3741 15568 220 2242
L.s.0 Date (D) 60.33 0.7 310 2632 0.45 1.28
at0.05 Cvs. (C) 64.23 0.72 245 4173 0.18 0.46

tor OxCy  111.30 1.25 424 7220 031  0.80
Season 1998 - 1999

1/9 136073 2213 5590 560.20 4.5G 3200

F, 0175 110 514.87 1553  4B.70 34223 456 2250
111 551.00 1477 4543 26250 453 2383

Mean 811.87 17.48 50.34 3B8.31 453 26.11

119 127123 2000 5763 37366 450 27.00

Landmark 110 123480  16.53 5553 35003 473 26.43
111 105463 1940 5817 35335 4.33 2567

Mean 116660 1864  57.11 35201 452 26.37

Sprouting 1/9 827.20 19.70 2720 18077 283 1967
Broccoli 110 537.77 1500 4433 13873 360 1780
Create 1111 468.53 2010 3280 167.60 340 20.03
Mean 611.17 18.27 3471 16237 321  19.10]

Average 1/9 1156.05  20.61 4681 37154 3.88 265(
110 762.48 1569 4952 28000 430 2218

111 691.29 18.09 4573 26115 409 2318

L.S.D. Date (D) 5470 1.28 128  5.49 029 089
Lato.os Cvs. {C) 61.45 1.32 130 9.37 0.17 o.sj]
for (DxC} 106.40 2.28 226 1623 025 108

Central head formation, harvesting and flowering. The present study reveal that
the Oclober planting led to early appearance of the first bud of the main head ({Table
2). The early appearance of the first bud in October, compared with other
transplanting dates, may be atributed to the relationship between juvenility of broccoli
plants and certain temperature and day length.
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Table 2: Effects of transplanting dates on some characters
of the central head of broccoli cultivars.
|r_— Days fror-'n Da.ys fr_o ™ Days Days from |harvesting
‘ Cultivars trar;:p;g;:mg af? rts'ih:::lgf rec;ftourred transplanting | periods
| dates antithesis | full formation |harvestin to flowering | (days)
' Season 1997 - 1998
1/10 71.87 14.70 86.33 111.00 25.00
F1 0175 1/11 77.67 13.30 91.00 100.33 10.00
1112 66.33 9.50 75.89 86.67 11.00
L Mean 71.89 12.50 84.41 93.33 15.33
110 66.67 24,00 90.67 103.00 12.00
Landmark 111 80.67 18.70 89.23 110.67 11.00
1112 61.67 23.30 85.00 95.33 10.00
Mean 69.67 22.00 9167 103.00 11.00
Sproutin 110 44 33 7.30 51.67 59.67 9.00
é’mcco'? 111 62.00 11.70 73.67 82.33 10.00
Create 1112 61.00 8.00 £9.00 77.33 9.00
Mean 5578 g.00 64.78 73.11 9.33
110 60.89 15.33 76.22 91.22 15.33
Average M1 73.45 14.57 88.00 97.78 10.33
1112 63.00 13.60 76.63 86.44 10.00
LS.D. at Date (D) 1.23 0.60 1.55 1.89 1.40
5,05 for |¥S: (€) 1.68 1.10 1.22 1.55 2.00
) DxC) 2.91 1.90 2.1 268 3.50
Season 1998 - 1999
19 72.67 19.30 92.00 118.33 26.00
F1 0175 1/10 72.00 14.00 86.00 111.67 25.00
1411 76.33 8.00 84.33 08.67 14.00
Mean 73.67 13.77 87.44 109.56 2167
1/9 71.67 24.30 96.00 107.00 11.00
110 67.00 26.00 93.00 105.33 12.00
Landmark| 4,41 7800 2170 99.67 11300 1300
Mean 72.22 24.00 96.22 108.44 12.00
. 1/9 58.33 8.00 67.33 78.67 11.00
Sproufing] 410 4400 1000 5400 6100 7.00
Create 111 61.50 9.80 71.33 80.33 9.00
Mean 54.94 9.27 64,22 73.33 9.00
r—_ 1/9 67.89 17.20 85.11 101.33 16.00
Average 110 61.00 16.67 77.67 9267 14.67
1/11 71.94 13.17 85.11 97.33 12.00
i $.D. at Date (D) 1.66 210 3.20 1.19 1.80
'0'05 Cvs. (C) 1.79 2.40 2.07 1.51 1.80
) (DxC) 3.10 4.20 3.59 2.62 3.10

Also, except for Sprouting Broccoli Create, the period from anthesis of the
first bud tc complete formation of the central head decreased with delaying
planting date. Low temperature prevailing during head formation, speeded
both formaticn and inflorescence initiation. Accerding to (Wurr et al. ,1981),
the duration and number of days of each phase is more or less influenced by
the environmentat conditions.
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In contrast, with only few exceptions, the harvesting peried was
prolonged and head flowering was delayed with the early planting, due to
prevalence of moderale temperature during head formation. Similar results
indicated that the time of head formation is affected by various transplanting
dates (Salter et al, 1584; Chung, 1985 and Esmail 1997). The low
temperature may cause floral initiation at a younger physiological age (Chung
and Strickland, 1986).

The F,0175 was the latest cultivar in the anthesis of the first bud of

the central head, where it needed 71.9 to 73.7 days. However, its heads have
required a short time (12.5 to 13.8 days) to be harvested (Table 2). its plants
were harvested 84.4 to 874 days from transplanting. The number of days
required for harvesting F\0175 was a bit less than that for Landmark, but
more than that for Sprouting Broccali Create. On the other hand, the
Landmark and Fi0175 heads flowered very late in the both seasons,
compared with Sprouting Broccoli Create, which revealed the importance of
lhe interaction between cultivars and the prevailing temperature on fiowering
of broccoli. Meanwhile, the harvesling peried of the main head was
significantly fonger for F10175 than that of Landmark. On the contrary,
Sprouting Broccoli Create required significantly less days for anthesis, full
formation, harvesting and flowering of the main head. However, this cultivar
was characlerized by its very short harvesting period {Table 2). The present
results are in agreement with those reported by Heij (1989), who observed
variation in the harvesting time of different broccoli cultivars.
Central hsad physical characters and yield. The present results indicate
that early transplanting on 1* September, followed by 1" October increased
average weight and diameter of main heads and consequently, increased the
total yield of broccoli heads as compared with transplanting on 1 * November
or 1% December (Table 3). It is concluded from the present results that
broccoli plants favorite average temperatures range between 22.6°C and
25.2°C at the vegelative growth and between 14.2°C and 20.8°C to produce
early and high yield of heads. The present results arein agreement with
those of Esmail (1997) who found that transplanting broccoli in Egypt on 157
September produced iarqe heads and high primary total yield as compared
with transplanting on 15" August and October 1% and 156" Similarly, in
Louisiana, Bracy and Constantine (1991) reported that transplanting in early
autumn produced greater head weight than transplanting during late October
and November. Also, in Netheriands, Moel (1992) found that early planting on
30™ May produced heads of 375 g average weight that was associated with
hiqh temperatures during harvesting. On the other hand, late transplanting on
30" July yielded average head weight of 572 g, which was attributed to the
relatively low temperature during head formation and development.

Regarding early yield of main head, the data show that 1% of
November transplanting increased early yield as compared with 1% of
October in both seasons. Moreover, transplanting on 1% of September
improved early yield over that of October, but its early yigld was stil! lower
than that abtained from transplanting on 1* of November.
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Table 3: Effects of transplanting dates on some physical characters

and vield of the central head of broccoli cuitivars.
. Fresh . R .
; Transplanting . Diameter | Early yield | yield
Cultivars dntes ngglh‘ {cm) | (tonfled) | (ton/fed)
Season 1997 — 1998
1710 476.83 | 2051 72270 6812
E1 0175 1/11 37197 ' 2040 2.649 5.314
1712 25111 | 13.97 1.789 3,587
Mean 366.64 | 18.29 2.236 5237
10 529'38 %2'?5 4‘382 g.g;g
111 657.91 817 4. :
Landmark 1/12 217.09 | 15.23 1.549 3101
| Mean 488.03 | 18.65 3.488 J;r 8971
- 1710 a8.07 5,56 0.699 1.407
Sg;gut;qs 1111 4399 | 868 0.309 0.628
Crestn | 112 51.58 | 7.99 0.369 0.737
e Mean 64.55 8.74 0.450 0.922
1710 387.99 | 1754 2.393 5542
Average 1111 357.96 | 15.75 2.555 5.113
1412 173.26 | 1240 1.236 2475
LS.D. at Date (D) 4534 1.25 0.176 | 0.648
0.05 for evs. (C) 55.73 0.64 0.192 0.796
. (DxC) 96.52 1.10 0.333 | 1.379
Season 1998 — 1998
178 536.73 | 2317 7.559 7667
E1 0175 1110 413.53 | 19.50 1.970 5.907
1/11 337.27 | 16.83 2.409 4318
Mean 429.18 | 19.83 2.313 6.131
LRI
Landmark 111 60393 | 2217 | 4309 | 8627 |
Mean 592.85 | 22.35 4732 8.469
) 179 4553 8.50 0.330 0.650
SBPr’:g:g}i‘J 110 9143 | 9.00 0650 1306
Create 1711 87.43 9.17 0.619 1.248
Mean 7480 | 880 0.533 1.068
179 390.36 | 18.09 2 366 5576
1110 363.59 | 16.92 2.266 5.194
1711 34288 | 16.06 2.446 4.898
L.S.D. at Date (D) 1085 0.43 0.041 0.156 |
| 5.05 for Cvs. (C) 38.14 | 070 0.113 0.545
L (OxC) | 66.06 1.22 0.195 0.944 |

Concerning cultivars, Sprouting Broccoli Create produced the
smallest heads, early and total yield of main heads. Meanwhile, the weight
and diameter of the main head of F,0175 were medium, but less than those
of Landmark. Thus, it could be observed that Landmark was the superior
cultivar concerning weight, diameter and yield of the main heads (Table 3).
Similar results were reported by Heij (1989), Albarracin et al {1995) and
Guan et al (1995). who recorded variations among broccoli cultivars in head
diameter, weight and yieid.
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Side head physical characters, yield and total head yield. The results in
Table 4 show that there was no constant effect for transplanting date on the
size and number of side heads. In the first season, transplanting on 1%
November Jed to producing the highest side hezds yield, which was attributed
to production of the largest size and highest number of side heads.
Meanwhile, the yield of the F,0175 side heads was significantly larger for
transplanting at December 1% than at October 1%, and vice versa for
Landmark. In the second season, it was clear that the earlier the
transplanting date, the higher the side heads yield, in terms of total number
and side heads size. Hence, the highest values of side head characters were
recorded at September transplanting, followed by October and November.
Likewise, this trend was also observed on the total yield of main and side
heads per feddan, where the highest total yield was recorded at October
planting, foliowed by November and December, for F,0175 and Sprouting
Broceoli Create but not Landmark, in the first season, and at September
planting, followed by 1% of October and 1™ of November, for F;0175 and
Landmark but not Sprouting Broccoli Create, in the second season. The
results of Esmail (1997) in this respect revealed that transplanting broceoli in
Egypt on 15" September produced larger heads and higher secondary head
yield as compared with transplanting on October 1% and 15"

Concerning the effect of cultivars, the data show that Sprouting
Broceoli Create did not produce any secondary heads after harvesting the
main heads. These results may be attributed to the fact that it produced only
a small central heads. On the other hand, average fresh weight of side heads
of Landmark was significantly larger than that of F10175, which led also to
greater yield of side heads /plant. Likewise, Landmark exceeded F,0175 in
the diameter and number of side heads / plant. However, the differences
between the two cultivars regarding these two characters were mostly
significant in the second season. Generally, the highest significant total head
yield per feddan, i.e., main and side heads, was achieved by Landmark,
followed by F,0175 then, Sprouting Broccoli Create. The present results are
in agreement with those reported by Guan et al. (1895) who recorded destinct
variation among different broccoli cultivars in number of branch curd and
average weight of branch heads.

Correlation among different characters. The results indicate that fresh
weight, diameter of main head, and consequently the total yield of heads are
correlated with all other morphological and physical characters, {Table 5).
The present results are in harmony with those of Guan et al.(1995) who found
a significant correlation between plant weight and head weight, and between
leaf area f plant and head weight.

Chemical contents of central head.

The present results indicate that there was a significant effect for
transplanting dates cn the different contents of head. Late planting led to
increment in head contents of dry matter, total carbohydrates, total protein,
nitrogen, and phosphorus, in both seasons.
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Table 4: Effects of transplanting dates on some physical characters of
side heads and total yield of central and side heads of

broccoli cultivars.

r . rresh . 'j . Total Yleld
. T {antin - Diameter|Number] Yield A
Cuitivars T ang;)tes 9 weight {cm} |/ plant |/ plant (Ce:;l;:l;:jlde;
eason 1997 — 1998
1710 1970 580 630 12083 8538
F1 0175 1711 1890 760 790 14993  7.455
112 2270 600 670 15366  5.782
Mean 2027 647 607 14147  7.258
710 5220 660 630 14155 10437
Landmark 111 4000 650 990 239754 15077
1/12 2270 720 490 11375  4.726
FMean 2830 677 703 21761 10.080
Sprouting 130 - - - - 1.401
Broccoli 1111 - - - - 0.628
Create 1712 - - - - 0.737
Mean - - - - 0.922
e B N 3% e
111 29.4 ) . 74 .
Average 112 2270 680 580 13371 3.748
LD at Date (D) 460 NS~ 072 3053 0928
o Cvs. {C) 493 NS NS 4738 1254
' T(DxC) 1219 NS 142 6994 2031
Season 1998 - 1999
19 | 3850 | 670 | 930 |207.90| 11.923
£1 0175 1110 1380 630 800 11023  7.482
111 16.90 530 7.00 11983 6530
Mean 2307 610 B840 17509 8645
T 3330 Y0 890 doa4 12374
" ‘ ) , 56 4 ‘
Landmark 111 26.30 720 730 19270  11.380
Mean 76 50 740 963 27285 12367
Sprouting 11,490 _ _ N . ?ggg
Broccoli 1711 i A _ ] 1249
Create Mean - - - - 1068
& TR A @@y 1o
17 . . 45 188.33 98
| Average 111 2160 625 745 15627 6386
Lsoat | D2 0.41 086 123 28064 0502
505 for Cus. (C) 1.87 0236 140 4952  1.068
. (0x0) 2.03 061 237 6584 1602

These results may be due to prevaiing of low temperature during
head formation, which encouraged the accumulation of carbohydrates,
protein and potassium in the main head. Similar results were reported by
Rosa et al {1996) who found that low temperature during head formation
increased these characters. On the other hand, early transolanting. ie.
Septernber and October planting, increased ascorbic acid content. In this
regard, Gamuzov {1989) reported that early planting gave the best results
with regard to the chemical composition of the heads.
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According to the present results, there were significant differences
among cultivars. Heads of Landmark had the highest contents of total
carbohydrates, ascorbic acid, potassium and phosphorus, whereas those of
Sprouting Broccoli Create contained the highest amount of dry matter, total
protein and total nitrogen, in both seasons, in addition to total chlorophyil in
the first season. Similar results were reported by Schreiner et al. (1998}, who
recorded differences in head contents of chlorophyll in different broccoli
cultivars. Schonhof and Krumbein (1996} alsc found that the concentrations
of ascorbic acid, sugars and chlorophyll differed significantly among broccoli
types. Also, Kulikova (1981) found differences among cultivars in vitamins,
dry matter, protein, potassium, magnesium and phosphorus contents.

Table 6: Effects of transplanting dates on some chemical characters

of the central head of broccoli cultivars
T Total T Total T N
Trans- . Dry Total [Nitro-| Phos- |Potass, Mag-
iﬁCu!tivarsl planting Ch::"lf' ::':"[:":) matter hi?!::?e‘s protein | gen Iphorus| - ium c"f,:u'" nesium
dates | POV | O w M ] @ |ma | % % %
Season 1997 - 1998

7710 3067 11165 [ 1539 | 1220 | 3256 |520]0.18]1.66[ 0.50 [ 041

‘H oms| 111 127.411 11149 11863 | 1362 |29.02 146410.12/177, 048 | 044
1112 | 2981 | 10662 {16.08 | 1631 |31.6315.06/0.10/1.66] 053 | 0.40

Mean | 29.23 | 109.92 | 16.70 | 14.04 | 31.07 |407|013(1.76] 0.50 | 042

171G | 24.15 | 11560 | 16.53 | 1360 | 34.08 |5.45(014]172] 051 | 044

Landmark] ¥11 13113111252 {1883 | 13.81 | 3146150310.18/1.86) 052 0.39
andmarki 4142 | 2535 113.00 | 16.20 ] 16.47 | 25.54 {4.080.1211.92| 048 | 0.37
Mean | 26.88 | 113.74 | 17.19 | 1466 | 3036 1485(0.15/1.83| 0.50 | 0.40

Sorout 1710 2428 | 108.17 | 16874 | 12.12 | 37.21 |5.95|0.09|202( 0.48 | 0.32
BP"";';;J 1711 | 3981} 110.82 {1513 | 13.18 | 4679 (7.47(0.14|1.92| 050 | 0.43
g:at‘; 1712 | 34511 106.47 [ 23.80 ) 1541 | 2651 [4.24|0.16]145| 0.48 | 0.36
Mean | 32.87 | 108.49 | 19.22 | 13.56 | 36.84 {5.89]0.1311.80| 0.49 | 039

1710 12637 | 11184 | 1689 1267 | 3462 (553/0.14(180[ 0.50 | 0.41

Average | 1/11 |3278] 11161 [ 17.53| 1353 | 3576 (571]015(185| 050 | Q.42
1412 |29.82! 10870 | 18.65 | 16.06 | 2789 (4.4610.13/1.74| 0.50 | 0.38

Lso gt |Da€ (D 01 [ 113 7079 [ 102 | 023 |C04[NS[003] NS NS
05far {CvS.(C)] 010 | 0863 | 099 | 079 | 015 0O3|N.S 004 NS | NS
) (DxC) | 017 | 109 {172 | 137 | 026 [0.06]0.06/006] NS | NS

Season 1998 — 1999

79 2990 10677 [17.08 [ 1060 |32.30 [516/0.09]215] 048 [ 0.37

Fiotzs| 110 [ 306210811 | 14.14 | 1337 |33.00 152910 18|1.67| 0.49 | 04!
1111 12873 | 11952 |17.63 | 16.14 | 29.15 |4.66(0.12]1.78] 0.51 | 0.43

Mean | 20.75 ] 11147 | 16.2B | 13.37 | 31.51 15.04]G.13]188] 0.49 | 0.40

179 | 25161 118.20 | 13.83 | 13.72 | 3353 |536,0.13|222| 0.50 | 038

Landmarkl 110 | 2568 | 111.84 | 11651 13.67 | 34.34 {5.49/0.16/1.68| 0.52 | 0.43
andmarkl 1749 1 26.05]| 108.00 | 1860 | 1554 | 3030 /4.84[0.18{189] 0.51 { 0.37
Mean | 25.63 | 112.68 | 1469 | 14.31 | 32.72 |5.23(0.16|1.83! 0.51 | 0.39_

Soroutin 179 | 17.70] 11568 | 19.81 | 1362 | 3374 |532]0.08|1.58] 051 | 0.38
B“mm? 1710 | 18.33 | 110.13 | 19.06 | 13.13 | 36.14 |5.78/0.10:2.03| 0.53 | 038
Creats | 1/11 13357 | 105.34 | 19.19 | 1216 |49.58 |7.93|01411.32] 052 | 0.37
Mean | 23.20 | 110.38 | 19.35 | 12.09 | 30965 |6.34{0.1111.64] 0.52 | 0.38

179 | 2425 11355 | 16.91 | 1265 | 3302 |528|0.10|2.00] 050 | 038

Average | 1/10 | 24881 11003 | 14.95| 1341 | 3452 |552|0.15{1.79| 0.51 | 0.41
111 | 2945] 11095 | 1847 | 1461 | 3634 |581]0.15]/166] 0.51 | 0.39
L5D.at|D2te(0)] 006 | 156 032 | 111 | 022 |0.04(0.04]003] NS [ NS
s tor | C¥8.(CY| 006 127 | 0451 116 | 013 |0.03|0.04 o.cmj N.SJ NS
: @xc,)j 010 | 219 | 0791 201 | 023 |0.06[/0.08/006] NS | NS
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