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PHENOLOGICAL RESPONSES OF FABA BEAN TO
CLIMATOLOGICAL EFFECTS UNDER DIFFERENT SOWING
DATES AND PLANT DISTRIBUTIONS
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Agron. Dept. , Fac. of Agric. Cairo University

ABSTRACT

This investigation was conducted at the Agric. Exp. and Res. Center Fac.
Agric., Cairo Univ., Egypt, during 1999/2000 and 2000/ 2001 seasons, to study
phenological stages and yield response of faba bean to sowing dates and plant
distribution patterns. The experiments were laid out in a split plot design with four
replications. The main plots were allocated with the three sowing dates, early (Oct.,
10), mid (Nov., 10) and late (Dec., 10). The sub-plots were occupied with the six plant
distribution patterns. Three sowing dates were early (Oct10.), mid (Nov10) and late
(Dec10.). Six plant distribution patterns were 60 x 10 with 2 pl./ hill on single row
ridge (D1), 60 x 20 with 2 pl. on double row ridge (D2), 60 x30 with 3 pl./ hill on triple
row ridge (D), 90 x 10 with 3 pl./ hill on single row ridge (D4), 90 x 20 with 3 pl./ hill on
double row ridge (Ds) and 90 x 30 with 3 pl./ hill on triple row ridge (Ds) The
phenological stages were:

1- Emergence (V): 50% of the plants reached full unfolding of the 1% leaf.
2- Flowering bud (V2): when the 1* flower bud was visible.

3- First flower (Va): when the 1 flower was fully unfolded.

4- 50% flowering (Va).

5. Last faded (Vs): when last flower of the main shoot was faded.

6- Ripening (Vs): when 75% of pods were black.

The results showed that number of days (ND) for Vs and V>, were increased
as sowing was delayed. On the other hand, ND for V3, Vs and Vs were reduced as
sowing was delayed. Late sowing (Dec.10) consumed the highest total sunshine
hours (TBSSH) at stages of Vi, V2, Vs and Vs, while mid sowing (Nov.10) consumed
the highest TBSSH at V3 and Vs.Early sowing consumed the greatest photothermal
units (PTU) at V, and Vs, while late sowing had the greatest PTU at Vs and Vs
Maximum LAl was recorded at 105 days in Oct. and Nov. sowings, while in Dec.
sowing maximum LAl was recorded at 90 days after sowing. The best yield
components i.e. number of pods one m°, seed index, seed yield/ plant and number of
plant/ m? as well as yields of seeds and straw/fad resuited from Nov. sowing.

Plant distribution patterns had no significant effect on ND for all growth
stages. 60 x 20 x 2 pl./ hill on double row ridge consumed the highest TBSSH, PTU.
The same plant distribution gave the highest LAl as well as the best yield components
and the highest seed yield/ fad.

The interactions between sowing dates and distribution patterns had a
significant effect on some growth attributes and seed yield per fad in both seasons.
The highest seed yields/ fad 718.08 and 711.03 resulted from D2 with Nov. sowing in
the first and second seasons, respectively.

INTRODUCTION

Faba bean (Vicia faba L.) is one of the most important legume crops
in the Mediterranean basin (FAO, 1997). in Egypt, faba bean production is
still limited and fails to face the increasing local consumption of seeds. So,
increasing its production is one of the major targets of the agriculture policy
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and that can be achieved by both increasing the cultivated area and
improving the productivity per faddan.

Sowing date is an important factor, which affects the timing and
duration of the phenological stages i.e. emergence, vegetative, flowering and
reproductive stages. Zeidan et al (1986) found that early sowing date
(Oct.15) produced the highest values of LAl at three growth stages i.e
vegetative, flowering and pod- filling. The highest seed yield was obtained by
the earliest sowing (Oct.15) as compared with Nov.15 sowing in old lands
(Amer 1986). El-Murabaa ef al. (1987) at Assiut recorded that late sowing
increased field emergence and reduced the number of days to flowering.
Sowing on 25 Oct. gave the highest dry seed yield (1.57-1.79t/fed). Late
sowing recorded yields to 0.83-1.58 tdry seeds/fed. El- Defrawy et al (1994)
reported that delaying sowing date from the first week of November to first
week of December reduced seed yield of 32 faba bean accessions.
Hussein et al (1994) indicated that sowing faba bean at mid-October resuited
in the highest seed yield (11 ardabs/ fad.).

Studying the change within the canopy with plant distribution patterns is
necessary to understand plant response pattern ( Abo-EL-Zahab et al.,
1981). Plant distribution patterns of recommended plant density (33 plants/
mz) play a major role in productivity of faba bean ( Nassib et al 1989 ,
Mohamed 1985 and Hussein et al 1999 ).

Ghonema and Salem (1991) found that, the distribution patterns i.e.
planting one plant per hill, 10 cm apart on two sides of ridge and planting two
plants per hill, 20 cm apart on twc sides of ridge increased number of pods /
plant, 100~ seed weight as well as seed and straw yields/ fad . as compared
with other distribution patterns.

Hassan and Hafiz (1998) reported that, the two-side ridge plants
surpassad the one side ridge in LAl biological, straw and seed yield / fad.
Also, Mohamed (2000) reported that, the highest seed yield / fad. was
obtained from planting two plants / hill, 20 cm apart on both sides of ridges
spaced 50 cm apart (40 plants/ m? ) followed by planting two plants in hills
spacad 20 cm on both sides of ridges spaced 60 cm apart ( 33.3 plants/ m? )-

Intera- seasonal changes in the microclimate in faba bean is a
consequence of different sowing date and plant distributions (through
changes of spacing without changing piant population density per square
area). Therefore, the present investigation was carried out to study the effect
of these two factors on phenological stages, growth and yield of faba bean.

MATERIALS AND METHODS

Two experiments were conducted at the Agric. Exp. and Res. Center
Fac. of Agric., Cairo Univ. Egypt in the two winter seasons of 1999/20C0 and
2000/2001. The two factors (sowing dates and plant distributions) were
arranged in a split-plot arrangement in a complete block design with four
replicates. Sowing dates of faba bean (Giza 2 cultivar) were randomly
allocated to the main plot, while 5ub-2plots included plant distributions. Each
sub plot size was 3.6 x6.0 m (21.6 m® ). Three sowing dates were: 10 ® Oct.
(Early), 10" Nov. (Mid) , and 10 " Dec.(Late) in the two seasons. Six plant
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distribution patterns as combinations of row spacing ,hill spacing and number
of plants per hill were:

60 cm x 10 cm x 2 pl. (single -row ridge  (D1)

60 cm x 20 cm x 2 pl. (double -row ridge) (D)

60 cm x 30 cm x 2 pl. (triple -row ridge ) (Ds)

90 cm x 10 cm x 3 pl. ( single - row ridge) (D.)

90 cm x 20 cm x 3 pl. ( double —row ridge) (Ds)

90 em x 30 cm x 3pl. ( triple - row ridge) (Ds)

All plant distribution gave 139,860 plants/ fad all cultural practices, i.e.
hoeing, phosphate and nitrogen fertilizer and irrigation were carried out in the
same way as in ordinary faba bean fields. Thinning took place before the first
irrigation 3 weeks from sowing.

Characters studied:
Phenological climatology:
I-Phenology:

This characters represent growth / developments event in terms of number
of days each stage takes (Skjelvag 1981). Identification characteristics of
stages were listed in the following Table:

Table 1: Phenological stages of faba bean:-
. " |

Growth stage Description |
Emergence (v1)|-Days when 50% of the plants reached full unfolding of 1 st foliage leaf.
Flowering buds  (v2) |-Days when 1 st flower bud was plainly visible.
First flower (v3)|-Days when 1 st flower was fully unfolded . .
50% flowering (v4)|-Days when 1 st flower to last flower /2+day sowing to 1 st flower.
Last faded (v5) {-Days when last flower of main shoot had faded . {
Ripening (v6) |-Days when 75% of pods were biack, and dry to touch at main shoot of

13/5 of observed plants.

li-Climatology:

Climatology measuring was practical for both macro and micro
climates at the exp. site. Macroclimatic variables were taken from files of Giza
Agrometereological station (Lat. 30.03. Lon. 31.13 and Altitude 95 m.).
Microclimatic variables measurements were determined by portable
electronic (Steady State Porometer LI-1600).

Characters studied were as follows.
1-Total Bright Sunshine Hours (TBSSH)
2.Photothermal Unit (PTU) which denotes GDD x Day length (Nuttonson,
1958 and Bauer et al., 1984 ).
Growing Degree Days (GDD) calculated from the formulae:
GDD= ? (T.max +T.min. )2-T,

Where: T. max. was the maximum daily air temperature, T. min. was the
minimum daily temperature and T, was the base temperature for the
lower threshold temperature where growth cases namely 5 ¢ for faba bean
(Seemann et al. ,1979 and Skjelvag, 1981).
lll-Growth attributes:

Six plants from the one inner row of each sub piot, denoted for growth
analyses, were taken during the period of 45-120 days from sowing. Five
samples on a fortnight periods were analysed for growth attributes. The
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different plant and fractions were dried for 48 hours at 105 ¢. The following
traits were evaluated:

Leaf area index (LAl) was expressed as the ratio of total leaf area (cmz)
per plant to the area of the land (cmz) covered by the plant (Watson, 1958).

V- Yield and its components:

At harvest time, ten guarded plants were taken from the center ridge
of each plot to determine, 100- seed weight and seed yield / plant. Number of
pods and number of plant at harvest were determined from m’. Seed, straw
and biological yields/Fad. were estimated on plot basis. Analysis of variance
was carried out according to Snedecor and Cochran (1867).

RESULTS AND DISCUSSION

I- Phenclegical climatology:

Table 2 showed the number of days (ND) for phenelogical stages
of faba bean as influenced by sowing date and plant distribution pattern. ND
was significantly influenced by sowing date at all stages, except at first flower
stage (Vi) which was insignificant only in the second season. In successive
growth stages from emergence (V) to flowering buds (V;), ND progressively
increased by delayed sowing. In further stages {Vato Vs), where development
occurs, late sowing reduced the number of days from first flower to last faded
stages. These results are in harmony with those obtained by El- Murabaa et
al.(1987). Plant distribution patterns, failed to exert any significant effect on
ND for all stages, except 50 % flowering stage (Va), in both seasons, where
the highest ND was obtained from plant distribution patterns 60 x 30 triple
row x 2 plants (Ds) and 60 x20 double row x 2 plants (D) in the first season,
while in the second season the highest ND for V, resulted from D, and D-.
Similar resuits were reported by El- Shaer (1985). The interactions between
sowing dates and plant distribution patterns were not significant at ail growth
stage in both seasons, except atV,in both seasons where the r;gghes! ND
resulted  from early sowing with D3 and D, in the 1* and 2™ season,
respectively ( Table 7 and 8).

Table 3 showed the total bright sunshine hours (TBSSH) for
phenological stages as influenced by sowing date and plant distribution
pattern. The data indicated that, TBSSH was significantly influenced by
sowing date at all stages of growth in both seasons. Where, late sowing date
(Dec.10) significantly consumed the greatest TBSSH at stages V; , V2 V4 and
Vs in both seasons, while mid sowing ( Nov. 10) consumed the highest
TBSSH at Vi, and Vs in both seasons. This results are in accordance with
these obtained by Rady (1986). On the other hand, Oct. sowing aimost
consumed the lowest TBSSH at all growth stages in both seasons. Plant
distribution patterns, exhibited significant differences in TBSSH at V4 and Vs
(50% flowering and last faded stages), TBSSH was greatest with 60 x 20 x
double row x 2 plants (D,), at V, stage in both seasons and at Vs in the
second season. Only, the interaction between sowing date and plant
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distribution pattern was significant for TBSSH at V, and Vs (50% flowering
and last faded stages) in both seasons. Where, late sowing x D; or D at V4 in
both seasons and late sowing x Dy or Dy at Vs consumed the greatest TBSSH
in both seasons, respectively (Tables 7 ard 8)

Results in Table 4 showed the effect of sowing date and plant
distribution pattern on photothermal units at different growth stages in both
seasons. The data indicate that, the photothermal units (PTU) was
significantly influenced by sowing date at all stages of growth in both
seasons, where, early sowing (Oct. 10) consumed the greatest values of PTU
at stages of V;, V,, Vi, and Vs (from emergence to 50 % flowering), while late
sowing (Dec. 10) had the greatest PTU at Vs and V; (last faded and ripening
stages) in both seasons. Keatinge, et al. (1998) found that the warmest
temperature combined with the shortest photoperiod hastened flowering and
fruit  maturity in annual legume as faba bean. As for plant distribution pattern,
PTU was significantly affected only at V4 (50 % fiowering stage} in both
seasons. Where, 60 x 20 double row x 2 plant distribution pattern (D3)
consumed the greatest PTU, while 90 x 30 triple row x 3 plants (D)
consumed the smallest PTU in both seasons.

The interaction between sowing date and plant distribution pattern was
significant for PTU at V, in both seasons and at V, in the second season.
Where, the highest PTU was consumed with early sowing x D, at V, in both
seasons and at V, in the second season ( Tables 7 and 8).

il- Growth attribute:

The effect of sowing date and plant distribution pattern on leaf area index
(LAI) at different growth stages in both seasons is presented in Tabie 5.
Sowing date had significant effects on LAl at all growth stages in both
seasons. However, the peak of LAl was gained at 105 days in eariy and mid-
season sowing but in the later date of sowing the peak of LAl was gained
sarlier at 90 days, as plants tended to develop earlier. This result may be due
{c the temperature prevailing during the growth of late sown faba bean
account for the decease of LAl values as plants tend to shortest
the cycle of growth earlier. Shalaby and Mohamed (1978 ) found that LAl was
decreased by delaying sowing date. Also, Zeidan, et af (1986} found
that early sowing date (Oct. 15) produced the highest values of LAl at the
three growth stages (vegetative, flowering and pod- filling stages) during the
two seasons. As for plant distribution pattern, the data showed that LAl was
insignificantly affected except al 50 and 75 days in first seasons and at 60
days in second season. Where, 60 x 20 double row x 2 plant distribution gave
the highest LAl This resuit alsc was recorded by Hassan and Hafiz (1998).
The interaction between sowing date and plant distribution pattern was
significant for LAI only at 80 days in both seasons and at 75 days in the first
season. Where, mid- sowing date x D, gave higher LAl value than other
combinations. (Tables 7 and 8).
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Table 4: Photothermal units (PTU) for phenological stages in faba bean as influenced by sowing date and plant

distribution pattern in 1999 / 2000 and 2000 / 2001 seasons .

Phenological stages
Factors 1999 / 2000 2000/ 2001

V1 v2 V3 V4 V5 V6 V1 V2 V3 V4 V5 V6
3419.2 | 7194.9 | 8528.2 | 13213.9 | 20566.8 |22886.0 | 3057.9 | 6034.4 |7569.5| 10315.6 | 16281.2 | 17834.1
3272.7 | 5611.8 | 6956.3 | 10674.5 | 209096 |24876.4 | 2416.4 | 3850.0 |4780.5| 7854.2 | 16028.3 | 17836.6
2430.3 | 3919.3 | 5825.1 | 10805.7 | 23730.1 |25980.2 | 1745.7 | 3240.4 |4171.3| 8042.4 |19117.2|21300.7
LSD at 5% 65.5 2489 | 1729 | 269.62 392.84 | 482.28 | 48.02 | 105.87 | 81.62 [ 62.53 | 996.20 | 157.33
< 60 x 10 S.R x 2 pl. (D)) 3094.8 | 5656.2 | 7145.2 | 11681.7 | 21820.5 |24607.% | 2446.0 | 4408.6 |5559.0| 8765.8 | 17320.9 | 19037.1
© 60 x 20 D.R x 2 pl.(D2) 30246 | 55294 | 7140.2 | 11763.2 | 218455 |24738.7 | 2449.3 | 4406.2 [5524.0 8791.6 |17331.3 | 19094.3
M 60 x 30 T.R. x 2 pl.(Ds) 3088.8 | 5627.2 | 7141.8 | 11621.9 | 21851.1 |24706.6 | 2397.0 | 4391.0 |5496.7| 8725.4 | 16486.6 | 19001.1
£1B0x10S.R.x3 pl. (Dy) 3032.5 | 5559.6 | 7112.1 | 11509.7 | 21625.5 |24453.8 | 2389.1 | 4316.8 |5490.2| 8732.7 | 17303.2 | 18936.3
& 90 x 20 D.R.x3 pl. (Ds) 2953.4 [ 55299 | 7019.7 | 11414.9 | 21609.1 |24457.6 | 2357.2 | 4372.3 |5486.4| 87146 | 172159 | 189252
90 x 30 T.R.x3 pl. (Ds) 3050.5 | 5549.5 | 7060.1 | 11397.0 | 21661.6 |24520.9 | 2401.6 | 4354.8 |5486.3| 8694.3 |17195.6 | 18948.9

LSD at 5% NS NS NS 3113 NS NS 85.70 NS NS | 39.10 NS NS

FU ] NS NS NS " NS NS i NS NS i NS NS

NS and * indicate to insignificant and significant at 0.05 level of probability, respectively.
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lil- Yield and its components:

The effect of sowing date and plant distribution pattern on yield and its
components is presented in Table 6in which sowing date had a significant
effect on No. of pods/ m? , 100- seed weight , seed yield / plant, straw yield /
fad. seed yield / fad. and biological yield/ fad. in both seasons. Stand at
harvest (number of plants/ m?) was significantly affected by sowing date in
the second season only. Where mid- sowing gave higher number of piamslm2
at harvest than other sowing dates. Data in Table 6 showed that mid- sowing
(Nov. 10) gave best results of seed yields per plant and per faddan as well as
straw yield per faddan. This also led to better biological yield per faddan.
Minor yield components i.e. No. of pc;c!sm'm2 and 100- seed weight were also
higher in Nov. 10 sowing date. This results are in harmony those obtained
EL- Defrawy et al. (1994). On the other hand, Amer, (1986) And Hussien, et
al (1994) found that sowing faba bean at mid- October resulted in the highest
seed yield/ fad.

Concerning the influence of plant distribution patterns on yield and its
components, the resuits revealed significant differences in No. of pods/ m?,
seed yield/ plant and per faddan in both seasons and biological yield per
faddan in the second season. 60 x20x double row x 2 plants distribution
gave the highest yield andits components in both seasons. These results
are in agreement with those obtained by Ghonema and Salama (1991),
Hassan and Hafiz (1998) and Mohamed (2000).

The interaction between sowing date and plant distribution pattern was
significant for number of pods/ m?, seed yield/ plant and seed yieid/ fad. in
hoth seascris. Where the highest vaiues were obtained from mid- sowing X
D, in both seascns (Tables 7 and 8).

In general, the mid- sowing date ( Nov. 10 ) was greater than early
( Oct. 10 ) and late { Dec.10) sowing dates in seed, straw and biological
yields. It is apparent that, mid- sowing consumed greater climatic variables as
number of days and total bright sunshine hours during growth period which
was reflected in greater leaf areaindex than other sowing dates (early and
late) especially during vegetative growth period and flowering stages. While
izt2 sowing consumed less climatic variables during vegetative growth period
and flowering stages.
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Table 7: Phenological climatology, growth attributes and yield and its

components as
sowing dates and plant dis

affected by the interactions between
tribution patterns in 1999/2000

season.
] TBSSH LAI No.of| Seed | Seed |
Sowing date 58 L e = PIU =80 | 75 |pods/| yield/ | yields
= 4 : 5 days |days| m’ | plant | fad.
O. 186.37165264| 1112.32 | 13218.4 | 3.03 [4.12|12607| 10.32 | 519.02
D, [89.97(653.11] 1123.13 | 13224.9| 3.15 |4.10|128.13 10.29 | 525.03
Eary Oct, 10|_D3|90-97/653.50] 1135.28 13224 4| 2.95 |4.08|124.50| 10.23 | 508.11
- 105,188 86651 55| 1114.32 | 13224.2 | 3.04 |4.10]124.73| 10.25 | 505.00
D. 188.57/650.10| 1107.97 | 13197.6| 3.01 [4.08(123.92] 10.13 [ 503.05
D. 188.45650.17] 1107.68 | 131939 2.94 [4.06|123.19] 10.16 | 493.03
D, 188 54]646.73] 1193.91 | 10651.4 | 3.2 |4.52|136.76] 11.58 | 704.17
B. 100 17]663 85| 1198.50 | 10705.1 | 3.48 |4.67139.25 11.98 | 718.08
wd D. 189 88/650.41] 1195.62 | 10683.1 | 3.09 [4.43|133.93( 10.69 | 63542
Nov.10 | D. [89.40]655.02] 1154.71|10692.3 | 3.26 |459|134.40] 11.57 | 695.18
D, 189.07|650.15| 1195.82 | 106530 | 3.24 |445(132.55] 11.52 | 684.12
Ds [58.62/647.90( 1154.20 | 10662.1| 3.12 |4.40|132.87] 1129 | 64837
D, 185.10685.00] 1209.61 [ 11175.3| 2.92 [3.93|121.29] 9.06 | 410.43
D, 84 37(684.37] 1208.20 | 11359.6 | 3.10 [4.13131.77] 10.94 | 464.43
L ate Dec.10 | D:_|83.84685.26( 1200.24 [ 10958.1_ 566 |3.04 12230| 605 | 445.72
10— 5. 183.91/869 65| 1204.40 | 106126 2.80 |3.79|12166] 9.68 | 460.32
D. |32.85/666.34| 1203.71 | 10394.0 | 2.90 [3.83|11868| 9.52 | 44447
Ds [84.25665.46] 1205.71 | 10335.0 | 2.55 [3.12[11162] 854 | 426.97
L[S0 ai005 |132]| 670 | 1782 | 509 [ 0.17 [0.22] 950 | 081 | 2183

Table 8: Phenological climatology, growth attributes and yield and its

components as
sowing dates and plant d

affected by the interactions between
jstribution pattern in 2000 / 2001

£ season.
is = 'J E. | ND TBSSH PTU !.‘.s}{\)l N«;. siee:jr s‘ef:,
Sowing da 8 0 eid/ | yie
! dist.| Vs Vs Vs Vi Vs days |podsim’ {)!ani fad.
= D. | 90.41 [670.90] 1152.90 {3105.6 103551 295 | 102.75 | 8.99 {427.21
D, |90.84 |675.81]1155.41 {3108.1 10370.1, 3.00 | 108.13 | 9.47 1440.07
Early Oct. 10 D, | 89.95 |662.88] 1149.80 |3045.3 103061 | 3.01 | 101.38 | 8.49 1419.81
il D. | 90.92 |672.77] 1153.92 [3027.2 103107 | 293 ! 103.95 | 9.19 435.21
Ds | 90.38 {674.19] 1148.80 {3020.2 10284.2| 295 | 99.68 | 8.87 141243
= D. | 8G.48 |671.80{ 1147.41 [3040.1 10266.9] 2.92 | 100.25 | 8.68 409.63|
D, | 89.92 |671.91| 1193.41[2448.1] 7888.5 | 3.24 119.13 | 11.13 |{689.37
D. | 90.92 |674.41] 1195.812456.4| 7902.1 | 3.60 127.05 | 11.26 {715.07
Mid. D, | 89.18 |666.70] 1187.50 [2403.2| 7846.7 | 3.39 115.22 | 11.08 {679.00
Nov.10 D. | 89.05 |671.22] 1186.92 [2401.3 78611 | 3.08 | 123.10 111,23 {711.03
Ds | 89.21 1671.111 1183.71 |2374.4 78312 | 3.05 | 118.05 | 11.18 |671.08
Ds | 88.71 |670.00] 1180.70 [2415.0 7795.7 | 3.07 | 112.17 | 10.96 1867 45
D, | 87.47 1699.80] 1233.50 1784.3] 80539 | 263 | 9078 | 8.59 396.08
D, | 86.30 [705.40] 1231.71 1782.4| 81025 | 260 94 64 966 [485.19
Late Dec.10 D, | 85.75 |688.80{ 1237.27 |1742.5 80233 | 254 | 9063 | 839 |39252
"7 D | 86.44 B8591| 1223.781738.8] 8026.4 | 2.60 87.77 | 859 1313.77
D: | 86.23 [670.42]| 1231.35[1677.0 8028.4 | 2.61 9349 | 8.21 |408.15
Ds | 85.13 |668.90] 1206.14 [1749.7 80202 | 256 | 9447 | 768 136559
L.SD at0.05 1.14 | 403 13.64 40.4 523 0.19 653 1.42 | 26.32

2000




J. Agric. Sci. Mansoura Univ., 27 (4), April, 2002

REFRENCES

Abo EL- Zahab, AA; AAAL- Babawy and K. Abd EL- Latif (1981).
Density studies on faba beans ( Viciafabal.) 1- Seed yield and its
components. Z. Acker- und Pflanzenbeau (J.Agron. and crop. Sci.),
150: 291- 302.

Amer, M.I.A. (1986). Effect of some agronomic practices on productivity
of some broad bean varieties. Ph. D. Thesis. Fac. Agric. Zagazig
Univ., Egypt.

Bauer, A: A.B. Frank and A.T. Blak (1984). Estimation of spring wheat
leaf growth rates and anthesis from air temperature. Agron. J,
76: 829 - 835.

EL- Defrawy, M.M.; KAKheiralla and R.A. Dawood (1994). Stability of
faba bean genotypes in Egypt.Assiut J.of Agric. Sci., 25 (2): 93-114.

EL — Murabaa, Al; AM. Butt ; S. A. Abdel Aaland K. B. Salem ( 1987 ).
Effect of cultivar and planting date on faba bean performance. Ili.
Interaction of planting date X cultivar and correlation between
characters. Assuit J. of Agric Sci., 18(4): 215-232.

EL- Shaer, M.H. (1985). Microclimatology and phenclogical descriptive
dating of growth events as criteria for cultural practices in some field
crops. EMCIR. Univ. Grants - projects CAS.

FAO, (1997). Food and Agriculture Organization of the United Nations.
Production Yearbook, FAO, Rome, Italy. :

Ghonema, M.H. and N.M. Salem (1891). Effect of plant distribution atterns
and some weed control treatments of field bean ( Vicia faba L.). J.
Agric. Sci. Mansoura Univ., 16 (4): 708-7186

Hassan, A.A. and S| Hafiz (1998). Agronomic characteristics, yield and
Its components of some field bean cultivars as affected by planting
methods and plant spacing. Abstracts of the 8™ Conf. Agron.,
November 28-29. Suez Canal Univ., Ismalia, Egypt.

Hussein, AH.A; RF. Dossoky , MA. EL- Deeb and M .M. EL- Morsy
(1994). Effect of sowing dates and plant densities on yield and yieid
components of new faba bean cultivar ( Giza Blanka ) in reclaimed
land. J. Agric. Sci., Mansoura Univ., 19(2): 447- 451.

Hussein, AHA.; KhA. AL- Assily, MAEL-Deeb; S. R Saleib and
H.A.Saber (1999). Response of three new faba bean varieties to
different plant densities on both old and new reclaimed land of middle
and Upper Egypt . J.Appl. Sci., 14 (2): 110- 116.

Keatinge, J.D.H.; Qi Aiming :T.R.Wheeler; R.H.Ellis,and R.J.Summer -
field (1998). Effects of temperature and photoperiod on phenology as
a guide to the selection of annual leqgume cover and green manure
crops for hillside farming systems. Field Crop Research, 27: 139 - 152.

Mohamed, A. Kh. (1985). Effect of sowing date, ridge direction, plant
orientation and plant population on faba bean grain yield. FABIS
Newsletter, 12: 22 - 26.

2001




Abuldahab, A.A. et al.

Mohamed, Wafaa, Kh. (2000). Response of two faba bean varieties to
different plant densities and distributions. Ph.D.Thesis. Fac. Agric.
Cairo Univ. Egypt.

Nassib. AM.. AHAHussein and AM. EL- Deeb (1989). Farmers
managed trails and economic evaluation on faba bean in Middle
Egypt. Minia J.Agric., Res. and Dev., 2:725-738.

Nuttonson, M.Y.(1958). Wheat - climate relationships and the use of
phenclogy in ascertaining the thermal and photothermal
requirements of wheat. A.M.Inst. Crop Ecol. Washington, D.C.(C. F.
Davidson and cambelle, 1983).

Rady, M. A. H.(1986). Environmental studies on some crops with respect
to earliness of maturity and yield. Ph.D.Thesis. Faculty of Agric. Cairo
Univ.

Szemann,J.: Y..Chercov; J. Lomas and B. Primautt. (1979).Agrometerology-
Springer- Verlag. Berlin Herdelberg and New york, p.p 233.

Shalaby, Y.Y. and LK Mohamed (1978). Differences in yield of field
bean due to planting date, plant density and phosphatic fertilization.
Egyptian, J. Agric., 3 (1): 13-25

Skjelvag, A.0.(1981). Effects of climatic factors on the growth of the field
bean (Vicia faba L. var. minor )lI- phenological development in out
door experiments. Acta.Agric. Scand., 31:; 372- 381.

Snedecor, GW. and W.G.Cochran (1981). Statistical Methods, - o
Edition, lowa State Univ., Press, Ames lowa U.S.A.305 pp.

Watson ,D.J. (1958). The dependence of net assimilation rate on leaf area
index. Ann ,Bot., 22 (85): 37 - 54.

Zeidan, E.M.; E. M. EL- Naggar; M.E. Saleh and A.l.Amer (1986). Studies on

some faba bean ( Vicia faba L .) cultivars. 1 - Effect of sowing date
cultivars and plant density on plant growth. Zagazig J. Agric. Res., 13
(2):384—-404.

2002



J. Agric. Sci. Mansoura Univ., 27 (4), April, 2002

Gl ajsig 0N s ge ad A i Al da ol sl Alaiu)
gL Jall

dgana Chddic S¥laa g gadyall alial) 2o Aag Al 3 ) e &) 2

5 all — 5_alEl Amala — 421,30 S — Jualaal) ad

a)'g.;.ll_._‘s)aL_iiliuL_;—:_gleta.;Jsei_pl_,;l:;P.,iu,_..‘,L_;ﬂli_LMgg;_;n}..\é)_.i
Jadl i J gmnall g Zun gl sl o sall atid 25 Yo 0 [Y¥ene e Youe [A8 anpe Ba
iy (pa V) by (pads ) +) Jamegiag (ST ) ) Ssa oy del ) uel e ZOE A0
[l ¥ xYe xTe gDy ) sty i, X spgf ¥ X 1. X 3 A bl o gl
e B (DJ)L_;'er;J»/‘;,L;,rxr.x'(._,{Dz);_:,:.va-,)},._
Yx;L_éT‘xY.x%.‘,(DS)LQJTX.;@T'XT.XQ.J( D ) saaly ik, x S
i IS gl Jal ye Sy /S TIAT: st 2 a3 03 S5 (Ds ) 22
Alaia Ay I Saehs QY SR G % 00 Jgeay (V4 ) S )
{ Va)sasds osb Y GA rendd osb (Va2) gl -7
e % ¥ el i( V) mad-Y (V) A Alcggi-o (Vg )oms %o —¢
: —:‘f“-“"@"":"—‘l‘c‘b—’ij 5 UJ.)i"“
G2 o O3 s fa Sl (e dal sl A1 2 S N Ast 3 daga AL A7)
i S a5 %0 935 Jsl 0a dalall AW 2o clilan (V2 « Vi)
(Vs« Vg «V3) oA
gmalll Lal e G A8 Selial Dol 220 J._xSil“.ln(HJ\-)_)iu|1=.1J_:;l‘ Mz Joass—Y
Voo Vi e Vy ) oo DAl 0asSy i 53 %0 0 5 565 e by S Ao 221,00 O
,u__"\i;ss;\_a);m_.m_,4519_1‘:._';.m:;ii(ﬁ.s,.n-)h..,:.n&.t)_;:\.-‘*'-..‘\.(Vs
.(VatV3)G..'¢.ﬂ'|’:3J-\_'=J‘.EIJa.‘_’u
Jsbs oW ks e U8 3yl et Al cilaa gl e 22 Sl e 5 S del ) i leas3=T
s iy el D gl Slas gl e 220 S e 5 a0 o) )30 Slaasi by GAS po
8 gy S et 35 Gl (Ve ¢ Vg ) gy 08 00 0nsS5 g 5800 Jat )l
hbu&—;“g—ﬁ;ﬁ%ﬁa-e-‘é‘;bjuﬁw‘”ﬁ—‘iﬂd‘u\”:‘*‘-—-ﬁ.ﬂrﬁi
TR IECPPOTR ae die (3 ;Y]
3 Gy ampall Al [ Gl 2= A pmana THigSa (puenl b gi el 3 Giland =€
L ohall 28 353 Jpeane SISy a el )/ A 2ae 5 Sl [ Heddll Jsanay
Ay Jaay . Ailind) gl Jal e DA Y1 2o o Lgine SO OSER I
Lfigis Claayy i gSielia Clolu 3e 58l Jlo GBS P o UG Y X V. X s s
N P P oY) Aalaa Jdal S Jasly B
Loaddl
Jsanes sl GAioa oy e giae S a3 58 Sy A2l 50 Saze o Jolid =3
Yo X Vo Sl 8 i e i Vo A3 daga g sl 28 e [ 34
;,*...,..u;.um/r__\svn,r FRARRY s diie S 55 0 Jyana Py ;\3:...‘;‘;31‘#..:_-1._5\' x
LA e

2003




