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ABSTRACT

This study was carried out to study the variability on chemical composition of four genotypes of faba bean
(Vicia faba L.) at two locations (Field Crop for Agriculture College and Kamaka village). Six chemical factors
were studied, Moisture, protein, carbohydrate, Nitrogen, potassium, and phosphorus. There were highly
significant differences were recorded for most traits depend on the genotypes and two locations. The highest
potassium content were recorded for Turkish variety in first location (0.386%), also the same variety
recorded the highest value for nitrogen, carbohydrate, protein, and moisture content in second location

(3.04%, 54.47%, 19.04% and 83.64%) respectively.

INTRODUCTION

aba bean is a high protein food that used

for human and a storage feed especially in
europe, china, middle east and northern africa (
Link et al. , 1994 ; Minyi , 1996 ). The
composition of faba bean and their nutritional
value is considered that is very similar to meat
(Ali et al,. 1982 . The faba bean is always
traditionally attributed to its high content of
protein and ranged between (27 — 34 %) Duc,
1997; Haciserogullari et al,. 2003) depending on
genotype. There is a Recent Evidence of genetic
variation of faba bean composition (Waly & Abd
EL- Aal, 1986). The protein content of faba bean

seeds is between 20% to 40%. (Griffiths &
Lawes, 1978). Faba bean is diploid plant with
relatively few number of chromosomes

(2n=2x=12) (Al-Barri and Shataya, 2013; Basheer
et al.,2013 and Terzo pouls et al., 2008). The last
genetic and breeding program has resulted to
improved faba bean that has high yield protein
content (Duranti and Cristina, 1997). The research
of faba been quality is generally concentrate on
carbohydrate and protein  (Hill- Cottingham,

1983; Tewatia & Virk, 1996). A few is known
about other chemical composition of faba bean
seeds, the faba bean seeds has a high level of
carbohydrate content and is between 52.3- 64.4 %.
(Salih & EI Hardallou, 1986). The remarkably
high level of protein and carbohydrate in some
genotypes underlines their importance as sources
of vital nutrients, which may be considered in
future breeding programs.

The objective of this study is to assess the
effect of different locations on chemical
composition of four genotype of faba bean, and
selection high quality genotypes under different
condition in the Duhok Reign.

MATERIALS AND METHODS

The experiment was conducted during growing
seasons (2015 — 2016) in two different locations
(first location in Kamaka village (B1), which is
faraway about 16 Km from Duhok city at
(longitude 43°, 38 E, latitude 51' 56° N. and (B,)
the second location is Field Research of College
of  Agriculture,  University of  Duhok.
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Tabe (1): Temperature, Rainfall, and Relative Humidity during 2015/ 2016 growing season at both locations.

DOI: https://doi.org/10.26682/avuod.2017.20.1.5

Moth Max.Temp.(C°) Min.Temp.(C°%) Rainfall (mm) RH (%)
B; B, B, B, B; B> B1 B,
November 16.2 18.7 6.0 6.8 86.4 59.5 66 72
December 10.8 13.5 1.1 7.2 92.6 87.0 65 74
January 6.9 10.6 -1.0 1.4 144.4 91.5 73 78
February 13.8 16.8 3.9 4.5 68.8 39.0 67 74
March 15.1 18.8 5.3 6.5 115.4 88.0 67 70
April 22.0 25.6 9.7 15.8 51.8 40.5 53 56
May 26.8 315 13.3 19.4 14.8 0.0 45 41

B,: first location (Kama village) and B,: second location field research of agriculture college.
Experimental material comprised four genotypes of faba bean ( Italy (A,) ; Spain (A,); Turkish (Az); Duhok (Ay)).

Seeds for four genotypes are sown in
(November, 2015) manually in two location. The
plot was lay out in a Random Complete Block
Design (RCBD), with three Replication, each plot
consist of three rows with 5m long and distance
between plants are 40 cm. AIll agricultural
operation was followed to obtain a good crop.

The sample of seeds from each plot were
analyzed for chemical composition on dry weight.
The seed sample are grinding to a fine powder for
proximate analysis for Nitrogen, Phosphorus,

Potassium, Carbohydrate, Protein (Nx 6.25) and
moisture.

RESULT AND DISCUSSION

Data in table (2) showed significant differences
between genotypes for all parameters ranged
between 0.01% and 0.05%, while the location
exhibited significantly effect in nitrogen, protein
and moisture. Regarding the interaction between
genotype and location showed significant
differences for all parameters.

Table (2): Mean squares from analysis of variance for chemical composition of some genotypes of faba bean at two

t locations.
d.f Potassium | Phosphorus | Nitrogen | Carbohydrate Protein Moisture
Replication 2 0.0002 0.371 0.552 0.131 1.284 0.106
Genotypes(G) 3 0.017** 3.624** 0.474%** 104.852** 17.549* 4.966*
Locations (L) 1 0.0006 0.004 0.119* 1.242 2.940* 9.462*
GxL 3 0.0018* 1.426** 0.129* 70.302** 6.678** | 11.185**
Error 14 0.00035 0.007 0.250 0.489 0.643 1.466
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*, ** are significant at P < 0.05 and P <0.01, respectively

In table (3) noticed that Turkish variety
exhibited the maximum value of potassium
percent with wvalue (0.356) in both location
followed by Duhok variety with (0.329). As
shown in the same table the Italy variety recorded

the minimum value with (0.267). Concerning the
phosphorus percent, all genotype involved in this
study were differ significantly in character
phosphorus percent and Duhok variety was
superior and gave maximum value with (2.51) in
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both location, while the Italy variety recoded the
lowest value with (0.68). Regarding the nitrogen
percent also, the same table shows that Duhok
variety gave the maximum value with (2.90) and
followed by Turkish variety and recorded (2.82).
From the above result the Duhok variety was
superior in phosphorus and nitrogen percent. (El-

Saber, 2010) stated that variability in chemical
composition between faba bean genotypes is due
to variations in genetic background or origin of
that genotype. Patrick and Stoddard (2010). They
found that the genotypes of broad bean are
varying in potassium percentage.

Table (3): Effect of four genotypes and two locations on potassium, phosphorus and nitrogen content of Faba bean.

Potassium %

Phosphorus %

Nitrogen%

genotype B A B A B A
B, B, B B B B2
Ay 0.243 0.290 0.267 0.72 0.64 0.68 2.61 241 2,51
d c c d d [ bc cd b
A, 0.243 0.237 0.240 1.06 2.43 1.75 2.29 2.29 2.29
d d d d b b d d c
As 0.368 0.344 0.356 2.36 1.73 2.04 2.59 3.04 2.82
a ab a b [ b bc a a
A, 0.344 0.314 0.329 2.89 2.13 2.51 2.75 3.06 2.90
ab bc b a bc a b a a
0.299 0.296 1.76 1.73 2.56 2.70
a a a a b a

Mean with a column, row and their interaction following with the same latter are not significantly different

according to Duncan multiple of 0.05 level.

The data in table (4) represented the effect of four
genotypes of faba bean and locations in
carbohydrate, protein and moisture, the data
exhibited that the Turkish variety was superior in
carbohydrate, protein and moisture percent with
values, (50.82, 17.61 and 82.09) respectively,
while, the Duhok variety gave the high value for
protein percent (19.05) in location two and Spain
variety recorded highest value in moisture in the
location two with value (83.64). The tables above
concluded results are close in conformity with the
Kelly (1973) referred differences in the content of
protein in legume depending on environmental
condition and genotypes. (Barratt, 1982;
Karamons et al., 1994) they found significant
variation between different genotype of faba bean

for two locations under study for carbohydrate
content. (Alghamdi S.S. 2009) revealed that
genotypes of faba bean are differed significantly
in moisture, protein and carbohydrate.

Table (5) show the correlation coefficient
between chemical composition characters were
calculated at combined two locations. The result
noticed different correlations between most of
parameter. Protein show positive and significant
correlation with each of potassium, nitrogen and
carbohydrate (0.504, 0.979, 0.537) respectively.
The carbohydrate gave positive and significant
correlation only with nitrogen character with value
(0.500). Nitrogen and phosphorus show positive
and significant correlation with potassium and
gave (0.560, 0.505) respectively.
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Table (4): Effect of four genotypes and two locations on carbohydrate, protein and moisture of Faba bean.

Carbohydrate% Protein% Moisture%
genotype B A B A B A
B 1 B 2 B 1 B 2 B 1 B 2
A, 46.21 38.81 42.51 17.00 15.09 16.05 78.51 82.52 80.51
b e b b cd b d ac b
A, 44.67 39.83 42.25 14.33 14.31 14.32 83.25 81.56 82.41
[ e b d d c ab ac a
As 47.16 54.47 50.82 16.19 19.04 17.61 80.54 83.64 82.09
b a a bc a a cd a a
A, 41.08 44.19 42.64 17.16 19.05 18.11 81.12 80.73 80.92
d C b b a a bc cd ab
A 44.78 44.33 16.17 16.87 80.86 82.11
a a a a b a

Mean with a column, row and their interaction following with the same latter are not significantly different

according to Duncan multiple of 0.05 level.

Table (5): Simplecorrelation between Chemical Composition of Faba Bean in both locations.

characters Potassium% Phosphorus% Nitrogen% Carbohydrate% Protein%
Moisture% 0.049 -0.031 -0.141 0.160 -0.189
Protein% *0.504 0.175 **0.979 **0.537
Carbohydrate% 0.366 -0.032 *0.500
Nitrogen% **0.560 0.222
Phosphorus% *0.505
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* ** Significant and highly significant at 0.05 and 0.01 probability levels, respectively.

CONCLUSION

From the previous discussion we conclude that
the faba bean chemical composition is varying
according to genotypes and different location. The
Turkish variety recorded the best result for most
characters in the research field in college of
agriculture. It is appear that the faba bean is rich in
carbohydrate and protein, for this it is considered a
cheap source of protein.

REFERENCES

— Al-Barri T., Shtaya M.J.Y., (2013). Phenotypic

characterization of faba bean (Vicia faba L.) landraces

grown in Palestine. Journal of Agricultural Science; 5:

110-117.

— Alghamdi S.S. 2009. Chemical Composition of Faba
Bean (Vicia faba L.) Genotypes under Various
Water Regimes. Pakistan Journal of Nutrition 8
(4): 477-482, 2009 ISSN 1680-5194

—Ali, AE., GE.EE. Ahmed and E.B. El-Handallou,
1982. Faba beans and their role in diets in
Sudan. In: Hawtin, G. and C. Webb (eds.), Faba
Bean Improvement, pp: 317-8. Martinus Nijhoff
Publishers, The Hague

— Barratt, D.H.P., 1982. Chemical composition of
mature seeds from different cultivars and lines
of Vicia faba L. J. Sci. Food and Agri., 33: 603—
8.

— Basheer-Salimia R., Shtaya M., Awad M., Abdallah
J., Hamdan Y. (2013). Genetic diversity of
Palestine landraces of faba bean (Vicia faba)
based on RAPD markers. Genetics and
Molecular Research 12 (3): 3314-3323; DOI:
10.4238/2013.September.3.8.

— Duc G., Marget P., and Arese P.. 2011. Breeding
priorities for improved nutritional value of Vicia
faba seeds. Grain Legumes 56:17-18.

— Duc, G., 1997. Faba bean (Vicia faba L ). Field crops
Res., 53: 99-109.



Journal of University of Duhok., Vol. 20, No.1 (Agri. and Vet. Sciences), Pp 31-35, 2017
DOI: https://doi.org/10.26682/avuod.2017.20.1.5

— Duranti, M. and G. Cristina, 1997. Legume seeds: — Link, W., W. Ederer, P. Metz, H. Buiel and A.E.
Protein content and nutritional value. Field Melchinger, 1994. Genotypic and environmental
Crops Res., 53: 31-45. variation for degree of crossfertilization in faba

— El-Saber, M.M.M., 2010. Biochemical studies on bean. Crop Sci., 34: 9604
faba bean under rainfed at Maryout condition. — Minyi, G.G., 1996. Food legumes in ginghai. FABIS,
M.Sc. Thesis, Biochemistry Department, 38/39: 1
Faculty of Agriculture, Zagazig University, — Patrick, H. W. and F. L. Stoddard. 2010. Physiology
Egypt. of flowering and grain filling in faba bean. Field

— Haciseferogullari, H., I. Gezer, Y. Bahtiyarca and Crops Research. 115 (3):234-242.

H.O. Menges, 2003. Determination of some — Terzopoulos P.J., Bebeli P.J. (2008). Genetic
chemical and physical properties of sakis faba diversity analysis of Mediterranean faba bean
bean (Vicia faba L. var. major). J. Food Eng., (Vicia faba L.) with ISSR markers. Field Crops
60: 475-479. Research. 108: 39- 44; DOl:

— Karamanos, A.J., G. Papadopoulos, C.E. Avgoulas 10.1016/j.fcr.2008.02.015.
and P. Papastylianou, 1994. Chemical — Waly, E.A. and S.A. Abd EIl-Aal, 1986. Combining
composition of seeds of 11 field grown faba ability for protein and cellulose content in a
bean cultivars in two cultivation periods. five-parent diallel of Vicia faba L. FABIS, 14:
FABIS, 34/35: 39-47. 4-6.

— Kelly, J.F., 1973. Increasing Protein Quantity and — Griffiths, D.W. and D.A. Lawes, 1978. Variation in
Quality. In: Milner, M. (ed.), Nutritional crude protein of field beans (Vicia faba) in
Improvement of Food Legumes by Breeding, p. relation to the possible improvement of the
179. The Protein Advisory Group of the United protein content of the crop. Euphytica,27:487-6.

Nations System, New York, USA.

SBLL SglwesS wilgSiy 5 dw J oSuii 5 oileSiy & oxid b_Si, 1S
Oles i SolweaS i Azl by suglse=Sis b_)SJ.QLl 05 ol 4 wild agS @8 I @
oS pds (SaoaS 3689 wunily 13498 wid 03) ol 990 J BBL3 «Suiws wileSiy
gl Gudsle a8 1H,a8bs Hagad Sl sa Gislobs LS,HLS Glolssds ., ,SB8U wild SglesS
53 0oSologi wld ooy bosis cuoisilils Gle> 995,98 wSuwis LileSh sely Haw J o ,S8U
blad9s58 ¢ wdum95i LIS, s a3 el Glodd luws (%0.386) S te> J oS, 90 s g
s el Cau9s J (3.04,%54.47 ,%19.04 ,%83.64) S99 ie> J s bd 559 widig 9

(Vicia faba L.) e WLl S gluosSIl S il e dusl o)l S|l yass il

aadzsll

w9 LI o d&slre Sl deusd Al wlhall paes w8 culall dwlss) a4 il wy sl
3929 ozl wogbl LasbesS Jelse @iw dwls & (SeS 4589 dcl )l AS Jgis) (uels0
&5 wondgall WS dl el Sl wle wle Islaic] duwsg Haall Glawsll Abge) dlle & gize wlEg 19
el Joww Ciall puis <IsS «0.386%) Jo3l g8sall 08 S i)l Caiall (i Ssize wlel Jimwi
83.64%, 19.04%, ) il gigall w9 usb Jl Sgimey s Ol S (g ullidald
gl e (54.479,3.04

35



