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ABSTRACT

This work was conducled to study the effect of four sowing dates started on
8" Nov. with 30 days intervals and three drip irrigat-on levels i.e. 80, 100 and 120 %
Ep" on cv. Paulista of snap bean growth, yield and pod quality. It was carried out at
shark el-owinat region, southern Egypt during two grewing seasons at 2000/2001 and
200172002 .

On the second sowing date ( 8™ December ) where plants were grown under low
lunneles. growth parameters, minerals uptake { N, 2 and K} and yield components
and attributes were significantly increased, but the 12 harvest time was significantly
decreased.

Increasing waler irrigation quantity from 80% up to 120% Ep gave significant
increase in growth characlers ( plant height, number of leaves and branches and dry
weighl of leaves and branches ) ., minerals uptake , yield components { number of
pods / plant , pod weight / plant, early yield and total yield ) and pod quality i.e. pod
cdiameter , lenglh and weight .

[nteraction between sowing date and irrigation level had significant effect on all
characters of this study. High imgation level under second sowing dale gave
significant increase in plant growth and minerals uptake as well as yield characlers
and earlier production

INTRODUCTION

Snap bean {(Phaseolus vulgaris, L) is one of the most important
leguminous vegetable crops in Egypt for exportation and locai consumption.
Irrigation water is one of the most important factors. which greatly affect snap
bean plant growth and productivity, especially under newly reclaimed soii.
Therefore, the moisture content of the soil should be kept optimum. Many
investigators reported that increasing irrigation rate increased growth and
yield ( Stone ef a!,, 1988; Loureiro et a/, 1990 ; Cardilo et a/, 1891 and Amer
etal. 2002 )

Snap bean growth and productivily are greatly influenced by
environmental conditions, especially {emperature and humidily. White and
Mansfield {(1978) reported that intensity light quality and temperature had
dfferent and specific effects on bean growth. Moreover. many investigators
reported that the vegetetive growth, yieid and pod quality of snap bean were
affected by sowing date ( Abllan et al. 1977 ; Saini and Negi, 1998 and
Yaman , 1998 )

* Ep = pan evaporation
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MATERIALS AND METHODS

Two field experiments were conducted in 2000/2001 and 2001/2002
seasons at the idial Farm of Ministry of Agriculture at Shark EL-Owinat
region, EL-Wady El-Gadid Governorate, Southeren Egypt. It was initiated to
study the water requirements for snap bean cv. Paulista which was planted
under three drip irrigation levels i.e. iow, medium and high representing 80,
100 and 120 % of pan evaporation respectively in four sowing dales {8/11,
8/12, 8/1 and 8/2) as shown in table (A) and its effect on vegetative growth
characteristics, chemical composition of plant foliage, yield and its quality.
The soii of the experimental field was sandy in texture.

Table {A) : Sowing dates and irrigation levels
’ ]g Irrigation levels ( m’ / fed. ) ]
| Sowing dates l High Medium Low !
(120% Ep) {100% Ep) (80%Ep) |
First season
| 871172000 3559.78 2966.48 2373.18 !
{_8/12/2000 283152 235960 1887.68 |
| 8/1/2001 3491.21 2909.34 2327 .47
[ 8/2/2001 4702.31 3918.60 3134.88
Second season
8/11/2001 2762.42 | 2302.02 1841.62
871272001 2527 .06 2105.88 1684.70
§/1/2002 3697.85 3081.54 2465.23 |
87272002 4677.12 3897.60 3118.08

The treatments were arranged in split plot design with four replicates.
Main piots were devoted for sowing date whereas, sub-plots were for drip
irrigation levels. Each experimental plot included two irrigation lines. Each line
was 10 m length and 075 m in width. The plot area was abcut 15 m?. The
first, third and fourth sowing dates were conducted under open field condition
while the second one was carried out under low tunnels. Seeds of poulista
cultivar were sown in hills 7.5 cm apart on both sides of irrigation line. The
distance between lhe plantation rows was 30 c¢cm apart. The normai
agricultural practices required for snap bean production were applied as
cammonly followed in the farm.

Data recorded :
1. Plant growth : At [ull blooming stage 1.e. 50 days from sowing Five plants

were as a representative sample were taken from each experimental plot
and the followirig data were recorded .

1 - Plant height {cm).

2 — Number of leaves and branches / plant

3 - Dry weight of leaves and branches (g}.
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il. Chemical composition of plant folige : Uptake of totai nitrogen,
phosphorus and potassium in both ieaves and branches were determined
following the methods described by Black {1983). Trough and Mayers
{1939) and Brown and Lilliand {1946) for N, P and K, respectively .

Iil. Yield components and attributes : The following data were recorded at
harvesting time :
1 — Average number of pods per plant.
2 — Average weight of pods per plant
3 —Early yield (ton / fed. }.
4 — Total yield (ton / fed. ) .
5— Time of the 1% harvest (number of days elapsed from sowing up to the
first harvest).
6 - Pod parameters (length, diameter and average weight).

The data were subjected to the analysis of variance according to steel
and torrie (1960). The differences between means were tested by LSD at 5 %
level of significance. Some meteorological data were recorded as monthly
mean temperature ( C°), relative humidity (%) and evaporation {mm/day) at
Shark EL-Owinat Region as shown in Table {B).

Table ( B ) : Meteorological data at Shark EL-Owinat Region .

i 2000 [ 2001 2002 ]
Month [~ . [ RH. ]Evaporationr ¢o | RH. [Evaporation e T R.H. [ Evaporation |
% mm / day %a mm / day % mm { day
Nov. [18.0({34.38 10.07 18.2( 45 6.8
Dec. |14.2142.51 6.30 13.9( 48 52
Jan., [13.6]30.83 7.31 13.3] 36 6.6 108 54 44 |
. Feb. {13.8!27.06 8.76 14.5] 31 7.5 16.3| 45 8.5
{AMan 18.1125.35 12.47 21.71 25 9.1 212|324 11.4
LApril 25.9,22.73 16.39 26.0] 21 16.5 12481274 133
Meteorological data ware abtained from the meteorological station at Shark EL-Owinat .
RESULTS AND DISCUSSION

. Vegetative growth :
l. 1. Effect of sowing date :

Data in Table (1) show that ail growth parameters expressed as piant
height, number of leaves and branches / plant as well as dry weight for
leaves and branches were significantly affected by sowing dates. Pianting on
8" Decmber {under low tunnels) led to highly significant increases in all
growth parameters compared with the 1% and the 4% sowing date (8 Nov
and 8" Feb ). in addition, generaily no significant differences can be noticed
in all growth aspects between the 2™ and 3™ sowing date. In this respect, the
vigour growth of plant under low tunnels may be due to the more relatively
warm conditions and aiso increase the reiative humidity. This could be mainly
due 1o suitable temperatures during the growth period. in addition, White and
Mansfield (1978) reported that light quality, intensity and temperature had
effect on snap bean plant growth
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Table (1} : Effect of sowiitg date on shap bean growth parameters :
rSowing Plant Number of Dry weight (g /plant l
3| Leaves |Branches| Total

| date height (cm}| Leaves [Branche

2000 / 2001
8/ 11 23,50 11.39 538 | 482 379 | 861
8/12 34,22 15.00 6.50 7.97 5.81 13,78
g/1 | 2656 | 1422 6.39 7.43 472 1215 |
8/2 2517 10.72 4.91 4,02 3.11 7.13
L.SD. 5% | _2.038 2.028 0672 | 1.313 0.883 1.662
2001 1 2002 T
8/11 20.72 9.67 428 3.36 3.36 6.71
YRY: 31.89 13.83 5.22 6.63 528 11.91
| 8/1 2528 1217 | 572 5.99 393 5.92
8/2 2300 922 4.06 277 206 482
1.5.0.5% 2.802 2.012 0.776 044 | 0488 0.336

A. 2. Effect of irrigation levels:

Results in Table {2} reflected significant differences in the vegetative
growth rate between the different irrigation treatments. It could be concluded
that growth parameters (plant height, number of leaves and branches/plant,
dry weight for leaves and branches and tolal dry weight per plant) were
significantly increased with increasing of irrigation water amount from 80, 100
up to 120 % Ep. These resuits indicated the importance of water supply all
along plant life for increasing plant growth. Shorting of plants and reduction in
leaves number under soil moisture stress may be expiained that water stress
caused losses in tissues waler which reduces turger pressure in cells, Water
stress caused stomatal closure and significant decrease in photosynthetic
rate as well as reduced the minerals uptake by plants Table (8) which
concequently affect plant growth. These results coincide with those reported
by Bergamaschi etal, (1888), Singh {1989), Sangakkara (1990) , Romic et
al, (1994) and Ismail (2000) and Amer et af., (2002) all working on bean and
Podsiadlo et al., {1998) on faba bean .

Table (2) :Effect of irri_g ation level on snap bean growth parameters :
Irrigation Plant Numbper of Dry weight (g /plant}
level height {cm) Leaves | Branches | Leaves | Branches Total
2000 / 2001
High 29.75 14.46 6.73 6.98 4.88 11.86

Medium 2604 | 1250 5.90 573 4.40 10.13
Low 2429 11.54 476 | 548 3.80 9.78
L.5.0.5% 1.351 0.677 0.378 ] 0.761 0303 | 0747
i 2001 12002 .
I High ] 2698 [ 1275 5.29 540 418 | 0968 j
' Medum | 2813 11.17 5.00 446 | 369 8.15
i Low | 2258 9.75 417 420 | 309 ‘ 7.29
LSD 5% | 1054 1061 0.484 0525 | 0363 | 0481 |

A.3. Effect of interaction between Sowing date and irrigation level ;
Results in Tabie (3) reflect significant differences in the vegetative
growth during both grewing seasons expect number of leaves and branches
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in the 2" season . From the same results, it is also clear that the highest level

used showed the best morphological

characters compared with other

irrigation levels. The same data showed thaht the highest va!ues Qf growth
parameters were recorded when planting on 8" Dec. and applying high water
jevel (120% Ep). On the other hand, the lowest values of growth parameters
were recorded when planting on 8™ Feb. and applying low water leve! (80%

Ep).

Table (3): Effect of interaction between sowing dates and irrigation levels on
snap bean growth :

[ Treatments Plant Number of Drv weight (g /plant)
Sowing | Irrigation | - height Leaves | Branches | Leaves | Branches fotal
date level (cm)

2000 / 2001
High 25.00 | 13.67 6.67 5.07 1.10 9.17
8/11 | Medium | 23.33 10.33 4.83 4.80 3.90 8.70

1 Low 22.17 10.17 4.67 4.60 3.37 7.97

i High 36.50 16.50 7.40 10.20 6.77 16.97
8/12 | Medium | 34.17 15.33 6.93 7.03 597 13.00

Low 32.00 13.17 517 6.67 4.70 137

High 30.50 14.83 6.83 850 | 5.17 13.67

8/1 [Medium | 28.00 | 147 6.67 7.00 4.63 11.63
Low 21.17 | 13.67 5.67 6.80 437 1.17

High 27.00 | 12.83 6.03 147 [ 337 7.63

8/2 | Medium | 2667 10.17 5.17 1.07 3.0 7.17
Low 21.83 9.17 353 383 1277 6.60
L.S.D.5% 270 1.35 0.75 52 106l 149

2001 /2002

High 21,67 | 1183 4.67 367 | 367 1 733

8/11 | Medium { 21.00 9.00 433 347 | 347 6.91

! Low 19.50 8.17 3.83 2.93 2.93 587

! High 33.50 14.83 5.83 853 6.30 1483
8/12 [Medium | 32,50 | 1383 533 5.70 5.50 11.20

Low 29.67 | 12.83 4.50 5.67 4.03 9.70

[ High 28.50 | 13.50 6.17 6.40 4.50 | 10.90
3/1 [ Medium | 2667 12.33 6.00 593 3.70 9.63

Low 2067 | 1067 5.00 5.63 3.60 923

Higi: 24.17 10.83 4.50 3.00 227 527 |
8/2 [Medium | 2431 [ 950 | 333 27 210 4.83

Low 2050 17 733 230 257 180 337
L.S.D.5%. 2010 1 MS, M.s. 110 0.73 0.96 |
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Table (4} : Effect of sowing date on minerals uptake of snap bean piants
[ Sowing | N-Uptake {mg@nt}ﬁ P-Uptake {mgiplant) |~ K-Uptake (mg/plant ) ]
date Leaves TBranchesL Total , Leaves _{EmnchesL Total —l—Leaves Leram:hes Total i

|
[ 200/ 2001
| _8/i1 [ 20589 117.23[323.13[33.53 | 2286 [5638[ 17576 | 92.95 268 72"
[ 8/12 133758 [175.10 1512.68] 56.60 | 31.89 | 88.49 286,25 | 13838 | 42463 |
B/1 | 31338 {14968 [463.06|50.29 | 28.22 | 7851, 260.47 | 11862 | 379.09 |
8/2 | 17262 | 94.80 |267.32| 2813 | 1846 [ 4660 14733 . 7388 | 22121 |
LSD5%] 61.291 | 22 337 |69.934| G957 | 5427 [11423] 46.742 | 18.456 | 49,906
b 2001/ 2002 ‘.
8/11_ [ 138.85 ] 97 55 2364012623 | 2141 [47.63]12345] 8236 | 20581 |
B/12 | 270.80 | 15244 |423.23|5031 | 3286 | 8317 | 239.52 | 130.26 | 369.79 |
871 | 24582 [ 11391 [35973]44.67 | 2464 | 69.30 | 218.28 | 98.14 | 31643 |
7872 111467 5992 [17450[2125] 1384 | 3509 | 10644 | 5336 152.80 |
[LS.D5%] 18514 | 14 387 [13.97316036 | 2588 [ 5045 ] 1368 | 11925 | 12291 |

1l. 2. Effect of irrigation level :

Data in Table {5) show the effect of irrigation amount on N, P and K
uptake in snap bean leaves and branches. It is evident that increasing water
quantity applied, generally enhanced N, P and K uptake, where the maximum
values were obtained by adding the highest used irrigation Jevel (120% Ep).
These results agree with those reported by Hamma et af., (1890) and Xia
{1990) on broad bean, Sangakkara (15894) on mong bean, Xia (1997) and
Amer et al.. (2002) on bean

Table (5) : Effect of irrigation level on minerals uptake of snap bean

_plants .
N-Uptake (mg / plant) | P-Uptake [mg/plant} [ K-Uptake (mg/ plant)
I

i Irmgation 7
Lleve1 JLeavesBranches! Total |Leaves|Branches| Total | Leaves Branches| Total

R
200/ 2001
High _ [288.05] 14824 | 436.29 |50 01| 29.82 [79.82 | 24354 [12562 | 369.16
Medium |247.03] 136.57 | 383.60 |40.07 | 24.43 | 64.50 | 213.20 | 102.10 ] 315 30
Low |23695) 11780 | 35475 [ 36.33| 2183 |58.16 | 19562 | 90.15 | 285.77
"LSD5% |[2757) 9.233 [ 27.728 [4.896| 1755 [5.245|20295] 7.673 |21.512
2001 / 2002
High  [212.85; 121.76 | 33461 [40.81] 2689 [67.71[ 188.26 | 109.35 ] 297 61
Medium [188.77| 110.95 | 299.72 (3424 | 2327 |57.61]170.74 | 89.77 | 260 51
Low |17597] 8515 | 26113 13178 1939 | 5118 | 15677 | 73.98 | 230.75
LSD5% '2125( 9.793 | 18.233 |3.338| 1572 {3319 [17.621 . 9.157 | 14616

B. 3. Effect of interaction between sowing date and irrigation level :

Significant differences were detected in minerals uptake due to the
interaction between sowing date and irrigation level {Table, 6. The highest
values of N, P and K uptake of plant parts were recorded under the second
sowing date (8" dec ) combined with the highest irrigation leve!.

6140



J. Agrie. Sci. Mansoura Univ., 27 {(9), September, 2002

Table (6): Effect of interaction between sowing date and irrigation level

on minerals uptake of snap bean plants .
N-Uptake l' P-Uptake I K-Uptake 1
i
|

__{mg ¢ plant )

Branches | Total

Treatments l \ P \
i img / plant) {rng  plant ;

'Sewing, IMGANON 1y oaves | Branches | Total |Leaves| Branches | Totai | Leaves
A i i

Jate | ievel

. 2000 / 2061
! T High 121204] 12583 |33787] 3605 | 2538 | 6143 | (8037 | 10527 | 28564 '
" 811 [ Medium [20620] 12041 [32661] 3419 | 2328 ' 5747 [ 17421 9230 | 26651 |
| tow |19944] 10545 [304.90] 3034 [ 1991 [5025 | 17272 | 8129 | 25401 |

, High |416.38] 20218 {618.56) 73.69 | 3078 [11347| 34664 | 17217 | 51850
" 811z | Medium |307 60! 18154 |4B934 5003 | 2976 | 7986 | 27466 | 13522 | 40988
| Low (28855] 14160 |43014| 4601 | 2614 | 7215 | 23745 | 16775 | 34520 |
; |_High 34810 15857 |50666| 5974 | 3198 | 9172 | 290.98 | 13519 | 42617 |

| 81 [ Medium |30217| 14909 (45127 4810 | 2719 | 7520 | 25832 | 11115 | 35947
' | lLow [28888| 134138 |[43126) 43.01 | 2549 | 6850 | 23212 | 109.50 | 34162 |
High 175681 106230 28207 | 3054 | 2213 | 5267 | 156.20 | 89.83 | 246.03 |
B2 | Medium [171.94] 9534 |26718| 2791 | 1749 | 4540 | 14562 | 6974 | 21536
Low  |16995! 8276 |25271] 2594 | 1578 (4172 14018 | 6207 | 20226
| 5D 5% [55140] 18466 |55456, 9763 | 3510 |16490! 40591 | 15346 | 43 024
2001/ 2002
T High [14682] 10694 [25355] 29.84 [ 2418 5403 [ 13232 9579 [ 228.10
81 T Medium |14761] 10409 |25170| 2594 | 2219 ; 4813 | 12839 | 8205 | 210.44
Low [12232] 8162 2039512230 | 1784 | 4074 | 10963 | 6928 | 17889
: High 133513 182.40 |51752|63.36 | 3932 |10268] 28856 | 161681 | 45018
| 812 [ Medum [240.96| 16489 |40586] 4550 | 3389 | 7939 | 22192 | 13053 | 35248
! ,_ Low [235.30| 11003 [3463314207 | 2536 | 56743 [ 20909 [ 9885 | 30673
: | High 1251107 1307t '38181[4652 | 2842 ' 7494 [ 1717 | 11806 | 33523
| 8 ‘:y_edium 25145[ 11170 |36315] 4465 ] 2324 16788 | 22646 | 9313 | 31958
| Low |234.91] 89231 13342214283 ] 2225 18509 21122 | 8324 | 294,46
T _High [11857] B700 |18556| 2354 | 1564 | 3918 | 11499 | 6195 | 176.93
Pog/2 [ Medium [19507| 8312 |178.19| 20.88 | 1377 | 3464 | 106.20 | 5336 | 15056
! | Low 111036 4966 (16002[ 1933 | 1213 | 3146 | 9814 4479 | 14282 |
i L35 D.5%_  |42501] 19586 |36466) 5677 | 3144 | 6638 | 35243 | 18.314 | 29233

C - Yield components and attributes :
. 1. Effect of sowing dates :

The results of sowing date as affecting yield and yield components as
well as some vyield atlributes are given in Table (7) . Mean values of number
and weight of pods /plant, early yield, total yieid and time of the 1* harvest
revealed highly significant differences under the studied sowing dates on the
two growing seasons. It is evident that the second sowing date in both
seasons of the study, resulted in the highest significant increase in total yieid
and its components as compared with other sowing dates. On the other hand,
it is evident that the second sowing date in both seasons of study generalty
resulted in a significant decrease in the period to the first harvest. These
results might be attnbuted to the favorable effect of temperature and light
during the period of production processes Moreover, pods quality expressed
as pod length, pod diameter and avarage pod weight significantly affected by
the stucied sowing dates Ir this regard, such differences faiid to reach the
tevel of 0.05% significance in case of pod length and weight during the
second season of study In addition, the highest pod weight was obtained in
case of seedingon 8% of Jan during both seasons of study. Similarly, Abiian
et al (1977) found that yreld cf bean significantly related to energy factors in
the cimate
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Table (7) : Effect of sowing dates on snap bean yield components and
attributes .

Sowing No. of des Early Total Tt'h"“fg‘ p'°d quality ]

date pods! | yield yleld yield harvest Length| Diameter| Weight ,

plant |{g/plant)|{ton/fed.) [ton/fed) {em) (em) @

(days |

b 2000 / 2001 .
8/11 20.04 | 62.9% 1.67 5.40 7522 | 11.18 0.67 3.09
8/12 2274 | 66.28 2.08 8.06 64.67 | 12.06 0.68 3.1
871 21.18 | 61.47 1.76 5.16 68.67 | 11.13 (.64 312
§/2 20.48 | 67.37 1.68 5.32 57.56 | 11.31 0 64 3.10
LSD5% | 1439 | 4.253 0.298 0.479 0.824 | 0.391 0.018 0018

2001 7 2002

8/ 11 2056 | 63.99 1.92 5.03 654.67 | 11.16 0.64 3.10
8/12 24.02 75.11 2.09 5.66 53.33 | 11.43 0.66 3.10
8/1 23.36 | 72.94 1.87 5.30 67.11 11.40 0.63 311
8/2 22.34 | 63.30 1.63 5.01 56.67 | 11.42 0.66 3.10
L.5.0.5% 1.908 | 6.700 0.204 0.424 0.770 | N. S, 0.018 N. S.

C. 2. Effect of irrigation level:

Data in Table (8) show the effect of irrigation level on yield components
and attributes i.e. number and weight of pod / plant; total and early yield and
pod quality during the two growing seasons of study. It is evident that water
quantity has significant effect on yield and its components as well as
attributes In both seasons. Moreover, increasing water quantity up to 120 %
Ep gave the highest values of yield and its components. On the other hand,
decrease in water quantity gave a shortest period to the first harvest. Such
increments in total yield and its components are connected with those
obtained on growth parameters (Table, 1) and mineral uptake {Table,5) in this
study. The obtained results are in agreement with Singh (1989), Romic et al.,
(1994), Ismail (2000) and Amer ef al,, (2002} on snap bean.

Table (8): Effect of irrigation level on snap bean yield components and

attributes.
No.ofl Pods | Early Total .';migf Pod quality

pods/| yield yield yield

trrigation harvest LengthDiameter| Weight

level

Vel |plant {g/plant) (ton/fed.} |{tonifed.) (days) | (€™ | (cm) {g)
2000 7 2001

High [29.63] 6143 | 2.55 832 | 73.00 |12.08] 069 | 3.14

Medium 120.81| 63.87 1.79 638 | 56525 1142 0865 3.08
Low 112.90] 38.28 1.06 275 1613311077 0.63 3.08
L.8.D. 5%11.702] 8.020 0.217 0444 | 0352 |0.271| 0.008 | 0.014

2001/ 2002
| High_ {34.25/107.80 | _2.60 7141 63.08 1 11.99| 067 | 3.14
Medium [2240] 69.34 | 198 581 | 59.75 |11.40] 064 - 3.10
Low [11.06] 3386 | 107 280 | 5850 [1067| 063 | 307

(L.S.D. 5%[1.550] 4.818 | 0.240 0285 | 05910219 0.011 | 0.011

C. 3. Effect of interaction between sowing date and irrigation leve! :
Data in Table (9} cleared that the effeci of interaction between
sowing date and irrigation level on yield components and attributes. It is
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evident that inleraction between sowing date and irrigation ievel had
significant effect on yield and its components in both growing seasons. The
highest values of yield components and attributes were recorded from second
sowing datle (8" Dec.) which received the highest water quantity for irrigation
{120 % Ep) .

Obtained results may be explained on the base that increasing the
applied water quantity increased moisture content in soil that reflects on plant
metabolism and production of higher yield. On the other hand, fight quality,
intensity and temperature had effects on plant growth and yield.

Tahte (9) :Effect of interaction between sowing date and irrigation level

on snap bean yield components and attributes .

Treatments | o pods | Ea fty Totai ‘I;ll:!;eigf Pod quality

Sowing|irrigation] pods!; yietd yietd yield harvest Length {Diameter| Weight
date tevel | plant {(g/plant)|{tonifed.} (tonffed.) (days) | {cm) {em) {g)

2000 / 2001
Hign  |29.23] 9361 | 230 | 7.88 18667 {1140| 071 | 3.13
8/11 Medium |18.43] 56.36 | 166 | 517 {7500 {1137! 066 | 3.06
Low 1247 3898 | 106 | 3.14 |[64.00 10774 063 | 3.07
High  130.77] 9281 | 2.97 | 882 [6867 1283 073 | 3.15
8/12 Medium (2197 62.79 | 1.79 | 556 [603311233| 067 | 310
Low  |15.50| 43.24 | 151 | 3.79 |6500 1120 0.65 | 3.08
High  |27.43] 7563 | 237 | 7.53 |75.00 11187 086 | 3.13
| 8/1 Medium [25.60] 77.83 | 2.15 617 | 7033 1087 063 | 312

low 1050 31.04 | 075 | 1.79 | 6067 [1067! 063 | 3.10
High _ (3107/103.77] 257 | 9.06 | 6167|1240 067 | 3.14
| 872 Medium |17.231 5849 | 156 | 463 {5633 (11.10] 064 | 300
Low  |13.13] 30.85 | 0892 | 2.26 |5567 1043 0.62 | 3.06
LSD. 5% |340(16.04 | 043 | 089 | 1.10 | 054 | 002 | 003
2001 / 2002
High  |32.80110304[ 2.97 | 681 [69.00[1150] 066 | 3.14
8/11 Medium |18.03{ 55.70 | 155 | 497 |6300[1120] 063 ; 308
Low  |10.83] 3323 | 124 | 332 |6200 1077 062 | 3.07
High  136.13/114.81| 287 | 7.31 |15500]12.27; 069 | 3.14
8 /12 |Medium |23.60] 72.79 | 2.14 | 634 | 5200|1150 065 | 3.09
Low 12.33] 3774 | 125 | 334 |53.00!1053] 085 | 3.07
Righ  |31.73]10021] 212 | 622 | 71.33111.83] 064 | 3.16
i 8/1 Medium |2827] 90.87 | 257 | 734 [6500[1110] 064 | 311
| Low 9.07127.72 | 094 | 235 |6500]11.17| 0.61 3.06
i High  136.33{11312] 246 | 823 !57.00(1227) 070 | 311
§/2 Medium 18 70| 58.02 159 | 460 |59.00[1180) 0866 | 3.10
Low 1200/ 3676 | 084 | 221 [5400]1020f 062 | 3.09
L5D.5% 1310 963 | 043 | 057 [ 118 | 044 | 002 | 002

R
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