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WO FIELD experiments were carried out in newly cultivated
sandy soil at Al-Nagah Village, Regions, Badre center, Behaira
Governorate 1in two winter seasons of 2002/2003 and 2003/2004 o
study the effect of K fertilization either soil or foliar application on the
yield and its components and sced chemical composition of faba bean

{Giza 461).

The main resvlts were

1- Plant height, number of branches LAl and total plant dry matter of
faba bean were significantly affected by the potassium treatments.

2- The largest increase was obtained from the combination of foliar +
high soil K application.

3- The treatments of potassium significantly increased number of pods,
seed yield/piant, 100 seed weight, biological yield kg/fod. scod
yicld kgffed, N and K % and protein yield kg/fed. in seods
compared o unireated plants,
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Faba bean (¥icig juba L) has potennal as a source of nutriiion for Egyptian
human feed, and s » N, — fixing legume can also play an essential fole
enhancing soil fertivty. Increasing faba bean production and improving its quality
I$ a major target to mset the demand of the increasing Egyptian pupuiation since
faba bean constitifes a major part of the diet of Egyptian people, espeeiaily in the
diet of low income. It is a cheap scurce of protein, high calosiw and nuttitive
value.

This could be achieved by using new cultivars as well as by improving
cultural practices such as good feriibizer. pinerar nutrient deficiencies are mjor
constraints limiting legume nitropeu fixatien and vieid. Potassium defiviency
does not seem to affect directty N concenwation in the leguminous plants, buat jt
can seriously intithit N, - fixznon by reducing plant growth (Andrew. 1976}, The
highest K rate of (120 kg K;G /7 ha) mereased number of seeds @ pod, 104 seed
weight, seed yield / plant and seed yield 7 ha (Nowak ef of,, 1998).

The soil of the Scuth E} —Tahrir sector is sandy in texture which have a very
low water holding capacity and high nutriert leaching losses aud very poot in
available K content. The use of foliar fertilization wath potassium ¥ may offer the
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opportumity of cormrecting these deficiencies more quickly and efficiently,
especially when soil application of K may not be effective. Loue (1979)
supported that foliar fertilization with K will be applied when soil physical
condition are unsuitable or K soil content is very low and not enough to face the
requirements of plants. The main objective of the present study was to determine
the effect of low and high soil applied X and combination with foliar applied K
on yield, yield components and chemical composition of faba bean seeds.

Material and Methods

Two fleld experiments were carried out at El-Nagah Village, South El-
Tahrir Province, El-Behaira Governorate, Egypt during two successive winter
seasons of 2002 / 2003 and 2003 / 2004 to study the response of faba bean ( Vicia
faba L. ) plants (var. 461) to application methods levels of potassium fertilizer in
newly reclaimed sandy soil. Sowing date was on the third week of November in
both seasons. The soil of the experimental field was sandy in texture. The
experimental design was a complete plot design with four replications. The plot
size was (12m’ = 1/350 fed.). It contained 3 ridges 60cm. apart. Three seeds were
sown / hill at 10cm hills space, and then thinned to 2plants/hill. Each plot
received 30 kg P,0s/fed. as single calcium super phosphate (15.5 % P;0s) before
sowing and 30 kg nitrogen /fed. as ammonium nitrate (33.5 % N) as soil
application 35 days after sowing (Tablel).

TABLE 1. Analysis of the experimentai soil according to the methods given by

Jackson (1971) .
Sand | Silt | Clay | O.M. H Ec CaC0, Total " f}l(OOfr

i % % | % % | P ds/em % N(ppm} :gsm, g l

1938 | 53 ] 09 09 | 780 ] 030 3.1 5.6 N

Six freatments of potassium were used:

1- Control (without soil or foliar application of K).
2- Low soil application of K*(48 kg K,0 / fed.).
3- High soil application of K (96 kg K,O / fed.).
4- Foliar application of K (4cm’ /L. potassium solution 37.5% K).
5- Low soil application of K and foliar application with (4cm’ /L. potassium
solution 37.5% K),
6- High soil application of K and foliar application {4cm’ /L. potassium
solution37.3% K).
The soil treatments were applied 30 days after sowing, while the fohar
treatments were applied twice at early flowering stage and pods development
using 400 L of solution / fed.
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Characters studied

Yield and its components

At harvest, random samples of ten guarded plants from each plot were taken
to estimate the following characters:

1- plant height { cm ) . 2- Number of branches / plant.
3-Dry weight / plant (g). 4- Number of pods / plant.
5- Seed yield / plant {g). 6- 100 seed weight {g).

7- Leaf area index (LAI).

Other plants from each experimental plot were harvested to determine:
9- Seed yield/ fed. (g). 10- Straw vyield /fed. (g).
11- Harvest index (%e).

Chemical analysis

The Nitrogen % in seeds was determined by using colorimetric method
according to (Yeun & Follard, 1952). Protein yield / fed. Was calculated by
multiplying N % = 6.25 x seed yield / fed.as mentioned by Tripathi er al. (1971)
and potassium was determined as K % in seeds by using the flame photometric
method.

The data of the two experiments were subjected to statistical analysis
according to (Snedecor & Cochran, 1967). The combined analysis was conducted
for the data of the two seasons according to Cochran & Cox (1968). The least
significant difference (L.SD} was used to compare the means.

Results and Discussion

Yield components

Table 2 shows that plant height, number of branches plant, LA, total plam
dry matter, sced yield / plant and 100- sced weight of faba bean were sigificantiy
affected by tested potassium treatments. High sotl K application (96 kg K,O ./ fed)
surpassed the low soil K application (48 kg K,O/fed.) by (14.6, 14.8, 31.5, 0.05
and 0.06 %) for plant height | number of branches / plant number of pods /7 plai,
LAI and total plant dry weight, respectively. On the other hand, the largsst
increase was obtained from the combination of foliar + high soil K apgplication
{6). These results mean that K soil content is not fairly enough to face the
requiremerits of faba bean. Krauss (2000}, reported that this pivotal role K is
frrespective to crop type and regions where the crop is cultivated.

The increzse in the above mentioned characters due to the basal and foliar
application of K might be iis important role in photosynthesis and its possible role
in plant metabolism involved activation of large group of enzymies. The inciease
in 100 seed weight especially, when plants were treated by combination of fnliar
+ high soi!l K (6).

Ahmed & Zeidan (2001) in this concern found that cotabined soil K -+ foliar K
gave the highest significant eftect on dry matter of peanut plants. Bastawisy & Sorial
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(1998) indicated that the most vegetative characters of faba bean plants were
significantly increased by spraying plants with KNG, Similar results were found
by Jackson (1971}; Garica & Hanway (1976) and Loue (1979).

TABLE 2. Effect of K- fertilization on yield components of faba bean (Average of two

SEASONS).
P b= = ) - -
p— o3 e
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= 2 = @ — = = =
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- 'S Y E [ a— E E
g = N g @2 g
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= £ "g — 5 b =
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z. 7z a a
! 62.0 2.63 125 1.60 23.6 18.9 58.3
2 70.5 2.70 146 | 1.90 26.7 26.1 61.5
3 0.8 3.10 19.2 2.00 28.4 283 62.7
1 66.5 2.7 132 | 195 25.8 25.4 61.9
5 82.8 330 | 228 | 230 30.5 30.9 65.9
° 87.5 360 | 267 | 2.40 335 323 66.5
Li?)( 5| 936 | 069 | 260 | 011 | 067 | 17 | 656
o

Six treatments of potassium were used:

1- Control { with out soil or foliar application of K ).

2- Low soil application of K*( 48 kg K,0/fed. ).

3- High soil application of K( 96 kg K,O/fed ).

4- Foliar application of K { 4cm’ /L. potassium solution 37.5% K).

5- Low soil application of K and foliar application with {(4cm’ /L. rotassium
sotution 37.5% K).

6- High soil application of K and foliar application (4cm’ /L. potassium solution
37.5% K).

Yield and chemical composition of seeds

Data presented in Table 3 showed that ail K frzatments significantly increased
seed and straw yields / fed. (N and K%in the seed) and protein yieid / fed.
increased compared to the untreated plants. The foliar application and high soil
application gave the highest increased due to the physiclogical fact that potassium
is involved in plant metabolism as well as large number of enzymes that are
activated by K. In this respect, Fawzi ez a/. {1983); Dahdouh (1999); Ahmed &
Zeidan (2001) and Khalifa er al. (2002) found that K application caused a
significant increase in straw yield in peanut over the control. The yield increase
of faba bean through soil application or soil + fohar application may be due tox(i)
the induction of nutrient absorption by root system, (i) increase the plant internal
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translocation capacity and hence (iii) the transport of nutrients essential to
metabolism in active areas. Secer (1978) and Baier & Baierova (1999) showed
that K increased the mobilization of protein stored in leaves and Stem. Walker
et al. (1982) found that application of K improved the N % and helped in the
translocation of N whatever was available to plant, Pettigrew & Meredith (1997)
showed that potassium fertilization significantly increased the K concentration in
all parts of cotton plant.

TABLE 3. Effect of K fertilization on yield and chemical composition of faba bean
seeds (average of two seasens.).

. Straw Protein
Seed yield . Harvest Seeds Seeds N
Treatments 1} " /e (kg';'e‘:i') index % | N% | K% k{;";::i
1 7700 780.0 0.50 2.70 1.43 130
2 1240.0 1365.0 0.48 3.80 2.53 295
3 1333.0 1399.0 0.49 3.92 2.60 327
4 1135.0 i177.0 (.49 3.530 1.90 249
5 1448.0 1467.0 0.50 4.16 2.85 176
6 1534.5 1700.0 0.47 4.90 3.50 470
| LSD.(5%) 6753 118.8 N.S. 0.21 4.99 124

Six treatments of potassium were used:

i- Control { with out 561l or foliar applicetion of K).

2- Low sotl application of K*{48 kg K,O / fed.).

3- High soif application of K (96 kg X,0 / fed).

4- Foliar application ot K (4em’ /L. potassium solution 37.5% K). .

5- Low soil application of K and foliar application with (4cny’ /L. potassium
solution 37.5% K.

6- High soil application of X and fohar application (4em’ /L. potassium solution
37.5% K).
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