
 

Water consumption of bean plants (Phaseolus vulgaris L.) as affected by
dates of sowing

Karas A.N., Singer S.M., Sawan O.M., Abou-Hadid A.F.

in

Choukr-Allah R. (ed.). 
Protected cultivation in the Mediterranean region

Paris : CIHEAM / IAV Hassan II
Cahiers Options Méditerranéennes; n. 31

1999
pages 251-262

 

Article available on line / Article disponible en ligne à l’adresse :

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------

http://om.ciheam.org/article.php?IDPDF=CI020850 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------

To cite th is article / Pour citer cet article

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Karas A.N., Singer S.M., Sawan O.M., Abou-Hadid A.F. Water consumption of bean plants

(Phaseolus vulgaris L.)  as affected by dates of sowing.  In : Choukr-Allah R. (ed.). Protected

cultivation in the Mediterranean region . Paris : CIHEAM / IAV Hassan II, 1999. p. 251-262 (Cahiers

Options Méditerranéennes; n. 31)

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------

http://www.ciheam.org/
http://om.ciheam.org/

http://om.ciheam.org/article.php?IDPDF=CI020850
http://www.ciheam.org/
http://om.ciheam.org/


SO G BATES 

'A. N., 'S. 'O. SAWAN; 2A. F., 

2A in  Shams  Univ.,  Fac. of Egypt. 

Abstract: was two successive  seasons (1994 - 1995) to  investigate  the 
of snap  bean  plants  as affmed by two sowing dates,  using two 

the  calculated  values based on of 
dates of of of 

added 
of crop coefficient 

for snap  beans 
in consumption between  the  two  dates of the 

of sowing 
influenced by sowing  dates. 

Legumes a the in 
of the stable diet  of the 

to extend the cultivation  of  common  bean  because  of its economical 
that by the cultivated 

an the 
need of of 
Gawad  et.  al., 1970 stated that in 
pods to by  delaying the time 
of date that has an 

1989) who  found that seed 
to of 

climbing snap bean vulgaris). that in case 
sowing the snap bean  plants falls on the thus 
use can be that the 

of days to the of 
houses in ìn the two 

the 1996 pointed  out that late sowing date (29th  of 
suitable L.) to 

of Ain Sham Univ. of bean 
vulgaris L.) (Gim3 sown at two dates, the last week  of 

the in two successive  seasons 1994 and  1995 in 
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(1:l v:v) At the leaf stage  the 
to a  sandy soil 

The (two two 
two 

The tank (l X 1 X 1 m3) 
actual to 

The the 
FAO based on The of last 9 

data to estimate the Eto. 

to the  schedule  and  was  adjusted to 
at 

300 - soil 
until the cumulative use use value at was 

to 

Water  management  measurements 

two 
- the 

to .soil to Coil,  (1936) 
and Lutz (1944).  Samples  of soil in the 30 

by at 105  C" for until it 
then the of the following  equation: 

% 

(b) was to Shaw  and 
= - 

The fiom at a depth  of 90 
as the actual 

Ain 

Actual Total 
as f i m  the  following  equation: 

=- 

is ETC is is the 
as by 1984. 

(d) fiom 
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to estimate 

s (cm2), at the 
end of  season  using  a  digital  leaf - 300 - Lincoln, 

Total 

1. Water  management 

(a)  Soil  moisture  content 

of as 
(1). 

h 290 

E' 260 

240 
Y 2 220 
m 
p 200 

a 190 
.m 

rr 
W 

O 160 

140 

120 
m 

i 

d 100 

Y 

F'igure 1. Correlation  between soil moisture  content (YO) 
and resistance (ohm) in soil. 

(b) Predicted and calculated  reference  crop Evaptrawpiration 

Et0 was  calculated as 
at Sham Univ. to test the 

on Penman 1994-1995. (2) 
these two two sowing  dates. is  obvious that 
between the two calculated  values for both sowimg 
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9 1 

O 'i 
Jan Feb March April M ay 

----C-Predicted ETo - - I, - -Calculated Eto (D I )  - 4- Calculated €to 

Figure 2. Correlation predicted  histoeical  Et0  and  Calculated 
Eto  (during  1994-1995)  in  both  dates of sowing. 
@l= Late sowing) 

(c)  Etc  (Water  consumption) 

in Table (1)  show that the  daily ETC was  associated  with  the  plant 
development  stage. The to a Etc late 

the initial stage and the beginning  of the development  stage.  That  could  be  due . 

to the low the the 
the Etc and the statistical 

the actual and the calculated  Etc in the in the  initial 
stage and the beginning  of the the 

the end  of the the 

Table  1.  Actual  and  calculated  ETC  during two dates of sowing for  both  cultivars 

Late sowing date 
Giza3 Calculat Gim3 Calculated 

stage (actual) (actual) ed (actual) (actual) 
1.15 1.15 1.15 1.435 1.44  1.435 

development 2.65 2.67 3.12 3.13 3.12 2.94 
mid  season 4.24 5.67 5.8 1 5.40 6.18 
late season 4.80 4.786 6.25 6.15 6.13 6.79 

in (3) show the actual sowing 
that the the 

actual actual 
leachiig fiom that to to 
that assumed  (10-12%).  This  could  be a to 
quantity so the of 10-12%  (El-Tantawy,  1993). 
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Early sowing  date 

11.5 

11 

10.5 

g 10 

t 
% i  l 1 I 1 1 

45  50 55 60 65 70 75 80 85 90 

Days from sowing  dates 

45 50 55  60  65  70  75  80  85  90 

from sowing dates 

Figure 3. consumption for  both cultivars 
during two dates  of sowing. 

shows that the the actual 
amount of from This indicates that the calculation of 
was  close to the actual amount.  (El-Tantay, 1993). 
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Y B 

n 

Figure 4. of both  cultivars during two d 

(0 Crop coefficient 

in Table (2) the of bean plants the condition of' this 
two sowing§  dates is obvious that the 

the date is the late sowing  date that 
the late sowing  date.  On the can be seen that Giza3 

values than in This could be 
explained as a in the genetic 
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Table 2. wed for plants du dates  for  both cultivars 

sowing dates Late sowing dates 
Assumed Assumed - 

pr0nc0) (GiZa3) 

0.985 0.987 0.67 1.11 1.115 0.58 
0.986 1.319 1.00 1.28 1.285 0.98 

Late-season 0.922 0.92 0.93 1.18 1.178 0.91 

(g) Total  irrigation  requirement: 

As: in table (3) the in the total 
as 

pointed  out by szegi,  (1987).  On the s i m c a n t  
between the total that could be due to the 

total on. 

Table 3. Total irrigation  requirement d m 3  

date Late sowing  date 

353.5  219.13  220.01  41 9.6 267.92  268.1 

Vegetative growth 

in the 
total leaf 

the statistical 
all total leaf s 

late sowing than 
all 

the 

is  obvious that than the ambient  conditions 
That could  be  explained as 

late sowing  date. 

the than Giza3 total the 
of That could be 

due to the 1984). 

could  be  concluded that late sowing hlfilled the 
sowing, that 
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Figure 5. Effect of sowing  dates on plant  height (cmz) 
Late sowing) 
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Figure 6. Effwt of sowing  dates on leaf's number of per plant. 
(D l= sowing date LatL sowing) 
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Figure 7. Effect of sowing dates on total  chlorophyll  content 

500 
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O 
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Figure 8. Effect of sowing dates on leaf’s  area (cm2) 
@l= Early sowing date sowing) 

Cahiers vol, 31 259 

CIHEAM - Options Mediterraneennes



Blooming and  yield: 

(a)  The  accumulated  number of flowers  per  plant: 

of days to the of late planting date that 
is in Anisa et.  al. (1995) has  pointed  out. it is 

the 
of at the date the late 

significantly fiom each the dates of 
than Gim3 

Figure 9. Effect of sowing  dates on number of flowers  per  plant 
Late sowing) 

(b) of pods  per  plant: 

10 the effect of sowing dates on the of a 
the of 

pods  in the than the late sowing, that 
(1989); Escalante et.  al.,  (1989)  had  obtained. also each 

of than That 
could be of genetic of both 
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O 

Bronco Giza3 Bronco Giza3 

Figure 10. Effect of sowing dates on pods  number  per  plant 

(c) Fruit set  percentage: 

Table shows that date in an 8 days. 
the Giza a fiuit 

at the sowing  date. 
than Gim3 in set at the late sowing  date. could be 

concluded that late sowing date was  much suitable the date 

Table 4. Fruit set percentage  for plants during two sowíngs dates  for  both  cultivars 

sowing  dates 

29 79 90 
Late 

37  93 76 

be the that 
in to in 

to the yield. is that an 
to fiuit set 

Gawad & 1989 
szegi, 1987. 
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