
J. Agric. Sci. Mansoura Univ., 33 (3): 1771 - 1781, 2008 

 

PHYSIOLOGICAL EFFECT OF ARGININE AND PUTRESCINE 
ON GROWTH, YIELD AND SOME CHEMICAL 
CONSTITUENTS OF FABA BEAN (Vicia faba L.)  GROWN IN 
NEWLY RECLAIMED SANDY SOIL. 
Hozayn, M.1; Mona G. Dawood2 and Mervat Sh. Sadak 2 
1- Field Crop Research Department, National Research Centre, Giza,  

Egypt. 
2- Botany Department, National Research Centre, Giza, Egypt. 

 

ABSTRACT 

 
Field trials were conducted during two successive seasons of 2005/06 and 

2006/07 at the Agricultural Production and Research Station, National Research 
Centre, El Nubaria Province, El Behaira Governorate, Egypt. The trials aimed to study 
the effect of arginine and putrescine as soaking (0.1 & 0.2 mM) and spraying (10 & 20 
mM) treatments on faba bean grown in newly reclaimed sandy soil. The results 
indicated that, all applied treatments were effective in improving growth parameters; 
photosynthetic pigments and carbohydrate contents of faba bean shoot. Moreover, 
significant increase in yield and yield components were reported due to the treatments 
and the most promising treatment was soaking with 0.1 mM arginine. Chemical 
constituents of faba bean seeds i.e., total carbohydrates; polysaccharides; free amino 
acids; total soluble-N; protein and vicine contents were also increased. This study 
shows that putrescine and its precursor (arginine) treatments could effectively 
increase photosynthetic pigments, total carbohydrates and protein content of faba 
bean as well as yield and yield components .Thus faba bean quality and quantity 
could improve in such low fertility soils. Moreover, the increase in vicine content could 
play an important role in protecting the yielded seeds against seed pests. 
Keywords: Faba bean – arginine – putrescine -  yield – chemical constituents – 

sandy soil. 
 

INTRODUCTION 
 

Faba bean (Vicia faba L.) is considered one of the most important 
feeding crops in Egypt with high yield capacity and high protein content. It 
contains most of the necessary amino acids for human and animal nutrition.  

Polyamines are ubiquitous bioactive low molecular weight, aliphatic 
nitrogenous polycations that contain two or more amine groups. They are 
found in virtually all organisms including microorganisms, plants and animals 
(Evans and Malmberg, 1989). Among the most abundant and physiologically 
active polyamines in plants is the diamine putrescine. In plant cells 
polyamines frequently occur free or conjugated with phenolic compounds 
such as hydroxycinnamic acid, coumaric acid or caffeic acid (Bouchereau et 
al., 1999).  Polyamines are usually produced by the decarboxylation of amino 
acids. In polyamine biosynthesis, arginine form putrescine via arginine 
decarboxylase.  Arginine is used as a precursor to putrescine and other 
polyamines. Polyamines are essential cell components for growth and 
development process in higher plants as a new class of growth substances or 
hormonal second messenger (Glaston and Kaur–Sawhney, 1995; Tang et al., 
2004; Abd El–Monem, 2007). 



Hozayn, M. et al. 

 1772 

 Exogenous application of polyamines improved growth of wheat 
cultivars (tillers number, leaves number, leaves area/plant and fresh & dry 
weights of shoots (El – Bassiouny & Bekheta, 2001). Also, Gupta et al. (2003) 
and El- Bassiouny (2004) revealed that polyamines application increased 
flowering, fruit setting and yield of wheat and bean plants.  

Concerning the role of arginine, Davies (1997) on Phaseolus vulgaris 
and Nassar et al. (2003) on bean plants found that, addition of arginine 
induced significant increase in the growth of plant.  

Abd El – Monem (2007) concluded that, the different treatments of 
arginine and putrescine effectively increased growth, yield and yield attributes 
and chemical contents of yielded grains (carbohydrate and protein) over 
those of the untreated control.  

The aim of this work was to study the effect of soaking and spraying 
treatments with arginine and putrescine on the growth, yield and some 
chemical constituents of faba bean plants cultivated in newly reclaimed sandy 
soil. 

 
MATERIALS AND METHODS 

 
The present study was carried out at the Agricultural Production and 

Research Station, National Research Centre, El Nubaria Province, El Behaira 
Governorate, Egypt during two successive seasons of 2005/06 and 2006/07. 

 The physical and chemical analysis of the experimental field include 
the following characters: sand 93.70%; silt 3.90%; clay 3.40%; pH 7.80; 
organic matter 0.21%; CaCo3 1.00 %; E.C. 0.50 mmllos/cm3 and the available 
total N,P,K were 9.20, 3.60, 23.50 ppm, respectively at 0-60 cm depth as 
described by Chapman and Pratt (1978). 

The soil was ploughed twice, ridged and divided into plots during 
seed preparation. 150 kg calcium superphosphate/fed. (15.5% P2O5) was 
added as a general application. 
 
The experiment includes the following treatments: 
T1. Control 1 (soaking seeds for 12 hours in water) 
T2. Soaking seeds for 12 hours in 0.1 mM arginine. 
T3. Soaking seeds for 12 hours in 0.2 mM arginine. 
T4. Soaking seeds for 12 hours in 0.1 mM putrescine. 
T5. Soaking seeds for 12 hours in 0.2 mM putrescine. 
T6. Control 2 (spraying plants with water at 45 and 60 days from sowing 

(DAS)). 
T7. Spraying plants with 10 mM arginine at 45 and 60 DAS. 
T8. Spraying plants with 20 mM arginine at 45 and 60 DAS. 
T9. Spraying plants with 10 mM putrescine at 45 and 60 DAS. 
T10. Spraying plants with 20 mM putrescine at 45 and 60 DAS. 

 
The treatments were arranged in Completely Randomized Block 

Design (CRBD) with four replicates. The experimental unit consisted of 6 
ridges 60 cm apart and 3 meters a long (10.80 m2). Faba bean seeds (cv. 
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Masr 1) were sown in hill spaced 20 cm apart at both sides of ridge on 
November 10th and 15th in the first and second seasons, respectively. After 
15 days from sowing faba bean plants were thinned at two plants per hill. 
Nitrogen fertilizer as ammonium sulphate (20.6 %N) was added at the level of 
60 kg N/fed in two equal doses at 15 and 30 days from sowing. Also, 100 kg 
potassium sulphate/fed. (48% K2O) was added at 35 days after sowing. 
Sprinkler irrigation was applied as followed in the districted. Faba bean plants 
were manually harvested on April 10th and 15th in the first and second 
seasons, respectively. 
 After 75 days from sowing, five plants were randomly taken from 
each plot to determine plant height. Dry weight of plant (g) was determined 
after oven drying at 70 0C till constant weight.  

At harvest, a random sample of ten plants were taken from each plot 
to determine plant height (cm), number of branches and pods/plant, weight of 
pods and seeds/plant (g), number of seeds/pod and 100-seed weight (g). 
Plants from the middle three ridges after excluding 0.5 m at both sides in 
each plot (3.60 m2) were harvested and their pods were air dried and 
threshed to estimate seed yield (kg/fed).  
Chemical analysis:  

Photosynthetic Pigments (chlorophyll a, chlorophyll b and 
carotenoids) of leaves at 75 days from sowing were determined 
spectrophotometrically as the method described by Moran (1982). Total 
soluble carbohydrates were determined using modifications of the procedures 
of Yemm and Willis, (1954). Total carbohydrate contents were determined 
according to Dubois et al., (1956). Polysaccharides were calculated by the 
difference between total carbohydrates and soluble carbohydrates. Protein 
content in the seeds was determined by using micro-kjeldahl method as 
described in A.O.A.C. (1990). Soluble –N was estimated according to the 
procedure reported by Pirie (1955). Free amino acids were determined as the 
method described by Muting and Kaiser (1963). Vicine content was 
determined according to the method described by Collier (1976). 
Statistical analysis: 
 The obtained results were subjected to the statistical analysis by M-
STAT-C statistical analysis program (MSTAT, 1988). Since the trend was 
similar in both seasons, Bartlett’s test (1937) and the combined analysis of 
the two growing seasons were applied. Means were compared using least 
significant difference test at 5% probability level (Snedecor and Cochran 
1989),  

 
RESULTS AND DISCUSION 

 
Growth parameters: 
 Data presented in (Fig. 1) show that the growth parameters (plant 
height and dry weight/plant) of faba bean plants increased either by soaking 
or spraying with arginine or putrescine at different concentrations as 
compared with control. The results show that soaking faba bean seeds in 
either arginine (0.1 & 0.2 mM) or putrescine (0.1 mM) was more effective in 
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increasing growth parameters than foliar spraying treatments with 10 and 20 
mM of both substances. Soaking treatment with arginine or putrescine at 
lower concentration (0.1 mM) induced greater efficiency than higher 
concentration (0.2 mM). Foliar spraying with arginine or putrescine at higher 
concentration (20 mM) was more effective than lower concentration (10 mM).  
The most promising treatment was soaking seeds with 0.1mM arginine, while, 
optimum concentration in foliar treatment was 20 mM arginine. The obtained 
results are in agreement with those of Nassar et al. (2003) and Abd El–
Monem (2007) who mentioned that arginine or putrescine induced significant 
increases in the growth parameters of bean and wheat plants, respectively 
and attributed such improvement to the increase in growth rate due to high 
levels of endogenous IAA, GAs and cytokinins in the treated plants. 
         Moreover, the increase in the dry weight of treated faba bean plant is a 
reflection to the increase in cell division (Mader and Hanke, 1997 on 
soybean) and/or cell enlargement and differentiation (Glastone and Kaur-
Sawhney, 1995 on pea plants). Also, Davies (1995) reported that, polyamines 
are currently considered to be regulators of plant growth and differentiation. 
Photosynthetic pigments: 
 Significant increases in photosynthetic pigments due to arginine and 
putrescine treatments (soaking and spraying) were recorded in (Fig. 1).  
Soaking faba bean seeds with 0.10 mM arginine as well as foliar spraying 
with 20 mM arginine induced the highest significant increase in chlorophyll 
(a), chlorophyll (b), total chlorophyll (a+b), carotenoids and total pigments 
content as compared with control plant or other treatments. Similar results of 
the promoting effects of polyamines on photosynthetic pigments had been 
observed by Das et al. (2002) on Morus alba and El–Bassiouny (2004) on 
pea. The role of polyamines and their precursor arginine in chlorophyll 
synthesis is reported by Askar and Treptow (1986) who showed a positive 
correlation of polyamines on the enhancement of photosynthetic pigments 
and different growth parameters. In this connection, Chattopadhayay et al. 
(2002) concluded that polyamines prevented chlorophyll losses of rice 
seedlings through inhibition of photochemical reactions of photosynthesis. 
Carbohydrate contents of shoot: 
          Fig. (1) shows that arginine or putrescine treatments induced marked 
increases in total carbohydrate and polysaccharide contents accompanied by 
a significant decrease in total soluble carbohydrates of faba bean shoot. The 
maximum increase in total carbohydrates and in polysaccharides concomitant 
with minimum decrease in total soluble carbohydrates resulted from soaking 
seeds with 0.1 mM arginine. These increments were closely correlated to 
stimulation of chlorophyll biosynthesis and consequently the greater 
metabolites. These results are in agreement with those reported by El-
Bassiouny and Bekheta (2001) and Abd El Monem (2007) on wheat. 
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Fig. (1): Effect of arginine and putrescine on growth parameters and chemical contents of  faba 
            bean plants at 75 days from sowing (combined data over two seasons). 

20

22

24

26

28

30

Control

Arginine (mM)        Putrescine (mM)

P
o

ly
sa

c
c
h

a
r
id

e
s

(%
)

20

23

26

29

32

Control

Arginine (mM)     Putrescine (mM)

T
o
ta

l 
c
a

r
b

o
h

y
d

r
a

te
 

(%
)

LSD= 1.05

500

800

1100

1400

C
h

l 
a

 +
 C

h
l 

b

(m
g

/1
0

0
g

 f
r
e
sh

 w
e
ig

h
t) LSD= 40.24

50

80

110

140

170

C
a

r
o

te
in

o
id

s

 (
m

g
/1

0
0

g
 f

r
e
sh

 w
e
ig

h
t) LSD= 4.69

400

600

800

1000

1200

C
h

l 
a

 

(m
g

/1
0

0
g

 f
r
e
sh

 w
e
ig

h
t)

100

150

200

250

300

C
h

l 
b

 

(m
g

/1
0

0
g

 f
r
e
sh

 w
e
ig

h
t)

30

40

50

60

70

P
la

n
t 

h
e
ig

h
t 

(c
m

)

Soaking Spraying

LSD= 3.92

5

8

11

14

d
r
y

 w
e
ig

h
t/

p
la

n
t 

(g
) 

Soaking Spraying

800

1000

1200

1400

1600

T
o

ta
l 

p
ig

m
e
n

ts
 

(m
g

/1
0

0
g

 f
r
e
sh

 w
e
ig

h
t) LSD= 42.10

1.0

1.2

1.4

1.6

1.8

2.0

2.2

S
o

lu
b

le
 c

a
r
b

o
h

y
d

r
a

te
s 

(%
)

LSD= 0.07

0.1 10    0.2 20     0.1 10     0.2 200.1 10     0.2 20     0.1 10     0.2 20

LSD= 0.92

LSD=21.64LSD=29.55

LSD= 1.01



Hozayn, M. et al. 

 1776 

Yield and yield attributes: 
 The results presented in Table (1) show that all treatments caused  
significant increase in plant height, number of branches and pods  per plant; 
pods and seeds weight per plant; seed index (100–seed weight); number of 
seeds per pod and seed yield (ardab/fed) of faba bean plants. Soaking 
treatment with 0.1 mM arginine gives the highest value in all prementioned 
yield parameters. The positive increase in the yield and its components in 
response to arginine or putrescine are in agreement with those obtained by 
Iqbal and Ashraf (2005) and Abd-El-Monem (2007) on wheat plants. 
Moreover, El–Bassiouny (2004) reported that, the increase in yield of pea 
over the control in response to putrescine treatment resulted from the 
increase in number of flowers per plant which led to an increase the number 
of fruits, increase in the number of seeds produced per fruit as well as 
increase of their fresh and dry weight. Polyamine treatment appeared likely to 
cause an increase in the accumulation of photosynthetic assimilates which 
cause an increase in seed filling.    
Chemical analysis of faba bean seeds: 
 Fig.(2) shows that soaking treatments with arginine or putrescine (0.1 
and 0.2 mM) and spraying treatments with 10 and 20 mM arginine or 
putrescine significantly increased polysaccharide contents of faba bean 
seeds. Whereas, soaking treatments significantly increased total 
carbohydrate over the untreated plant. It is evident that, soluble 
carbohydrates decreased significantly in response to all applied treatments. 
Abd El Moneam (2007) found that the external supply of putrescine or 
arginine increased the carbohydrate contents of wheat grains. 
 The applied treatments increased free amino acids of the faba bean 
seeds as compared to control treatment (Fig. 2). Soaking treatments induced 
marked increases in free amino acids than those of spraying. The highest 
value was recorded from soaking seeds with 0.1 mM arginine and 0.2 mM 
putrescine.  

Fig. (2) shows that all applied treatments induced significant 
increases in soluble- N and protein contents of the yielded seeds as 
compared to control . The maximum increase in protein contents (21.73 and 
15.96 %) and in soluble-N (42.65 and 42.29 %) due to soaking treatments 
with arginine or putrescine at 0.1 mM, respectively over the control. In this 
respect, El-Bassiouny (2004); Bekheta and El-Bassiouny (2005); Talaat et al., 
(2005) stated that putrescine treatments significantly increased the protein % 
of the pea seeds, wheat grains and periwinkle transplants, respectively. This 
increase may be attributed to either the translocation of amino acids from 
shoots to seeds and increasing protein synthesis. Moreover, Sood and Nagar 
(2003) mentioned that polyamines act as activator to RNA, protein and/or 
inhibit certain proteolytic enzymes. Vervaeke et al. (2005) stated that arginine 
was probably related to protein synthesis in Aechmea fasciata plant. 

The increase of protein and carbohydrate contents of the faba bean 
seeds to different applied treatments could be attributed to the role of 
polyamines in increasing photo-assimilates and subsequently the growth rate 
of faba bean plants. 
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t

Fig. (2): Effect of arginine and putrescine on seed quality of faba bean plants (combined

             data over two seasons). 
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All treatments caused significant increase in vicine content 
(pyrimidone glucopyranosides) of the faba bean seeds (Fig. 2). The 
maximum increase attained was 56.85 % when spraying of faba bean plants 
with 10 mM putrescine and the minimum increase (17.85 %) was resulted 
from spraying putrescine with higher concentration. The increase in vicine 
resulted from spraying or soaking treatments with arginine concomitant with 
increase in arginine concentration and vice versa in case of putrescine. Both 
environmentally and genetic factors seems to affect the concentrations of 
favism causative agents (vicine and convicine) in the seeds of Vicia faba 
plants. The increase in vicine contents (N- rich compounds) may be attributed 
to the effect of these treatments on metabolic pathway of vicine precursor 
(orotic acid) formation which is responsible for the formation of pyrimidine ring 
of these constituents. Such concentrations could be expected to provide 
better protection from the pests of seeds, most of which begin their life cycle 
early in the development of the seed (Ramsay and Griffiths, 1996). 

 

CONCLUSION 
 

It could be concluded from this study that the effect of putrescine or 
its precursor arginine could increases the photosynthetic pigments of faba 
bean leaves and could affect other components like, total carbohydrates and 
protein contents of the seeds as well as yield components. This may be 
attributed to the increase in the efficiency of solar energy conversion which 
maximized the growth ability of plant and consequently increased its 
productivity and yield components. 
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اتلوناتأأللأأأى  التأأير الاليوأأ ىلىلأرلليالأوأأ بلىلالنتااوأأ بلو أأرلو أأىلىل   أأى لى
 اليى لالن  ىلال زاىوةلفرلالأااضيلال وت   ةل   را

لل2 افتلش عىبل  اقللىل2 ورللأالأسل اى لل،ل1   ى ل ز بل   ى 
ل  ال–لأ ز لل–ل قرلال-ااعلالت ا اشل-ثلال اكزلالقى يلل ن ىل-قوملن ىثلال  ا   لال ق  ةل-1
ل ا ل–لأ ز لل–ل قرلال-اشااعلالت ا ل-ل-ال اكزلالقى يلل ن ىثلل-لقوملالوناتل-2

 

فت  ماريت   206/2007و  2005/2006الموستميح التارايييح   أجريت  ججرتجت ح ليتيجت ح  ت  
يح و المركتتا اليتتوم  لتتلتتوق تملنيتت  اللوت ريتت  مل ف.تت  التليتتر إ  يدتتسة التلتتق رلتت  سراستت  جتت  ير ا رجليتت

متتتتت  متتتو م أو كملاتتت م   رج يتتتت  المجمتتتو   0.2و  0.1استتتيح كملاتتت م   ليتتتب لتتتتت ور تجركيتتتاا   التجر
يتتوم متتح الارايت   فتت  أراضتت   60و  45متتت  متتو م يتتت  لتت   الدتتو  يلتس   20و 10ال ضتر  تجركيتتاا   

لتتد   ال رمتيت  مسجلتتل  لتسي  إ أتت ر  اللجت ى  رلت  أح ملا.تتم الملات م   الم جتتر  أ تر  ملالويت   فت  جلستيح
س  جل  السراس  اللمو و ملجوى الأوراق مح  اللتغ   وملجوى المجمو  ال ضر  متح الكرتوييتسرا  و ايت 

ى  متتت  متتو  ارجليتتيحإ كمت  أ.دتتر  اللجتت  0.1المللتو  ومكول جتت إ  وك لت  أفضتت  الملاتت م   يت  الليتتب فتت  
ح التت اى  للتتر  والتتتروجيح والليجتتروجيايتت س   لستتت   الكرتوييتتسرا  و الستتكري   اللاسيتتس  والألمتت   الأميليتت  ا

 وك لك الد يسييح ف  الت ور الل جج إ
جول  السراس  أح ملا مت  ت ور الدو  التتس  ت  رجليح أو التجراسيح جايس مح لمتو لت جت   الدتو  و  

جلستتح كميتت  و لوييتت  التتت ور الل ججتت  متتح الارايتت  جلتت  .تتروة الأراضتت  المسجلتتتل  لتتسي    فتت  ملنيتت  
  إاللوت ري
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Table (1): Effect of arginine and putrescine on yield and yield components of faba bean plants (combined data over 
two seasons).   

Charcters 
Plant ht. at 

harvest 
(cm) 

Number/ 
plant 

No. of  
seeds/ 

pod 

Weight  
(g/plant) 

100-seed 
 weight 

 (g) 

Seed  
yield 

(ardab/fed) Treatments    Branches Pods Pods Seeds 

*T1. Control 1(soaking seeds in water) 70.25 1.52 10.27 2.75 21.54 16.45 74.62 13.18 

T2. Soaking seeds in 0.1 mM arginine. 79.50 3.75 13.25 3.75 31.86 25.01 83.31 15.77 

T3. Soaking seeds in 0.2 mM arginine. 76.00 3.00 12.75 3.51 29.48 24.23 79.07 15.37 

T4. Soaking seeds in 0.1 mM putrescine. 77.55 3.50 12.51 3.62 30.78 23.44 81.22 15.05 

T5. Soaking seeds in 0.2 mM putrescine. 75.71 2.51 11.12 3.37 26.29 20.82 78.67 14.43 

**T6. Control 2 (spraying plants with water) 70.19 1.49 10.25 2.74 21.49 16.40 74.48 13.16 

T7. Spraying plants with 10 mM arginine. 74.25 2.53 11.13 3.01 25.31 22.21 80.07 15.05 

T8. Spraying plants with 20 mM arginine. 76.50 3.37 12.26 3.02 28.35 24.02 82.67 15.60 

T9. Spraying plants with 10 mM putrescine. 73.75 2.11 11.01 3.02 23.86 20.82 79.43 14.73 

T10. Spraying plants with 20 mM putrescine. 75.51 2.66 11.75 3.01 27.66 23.58 80.07 15.45 

LSD at 5% 3.16 0.61 1.18 0.63 1.18 1.64 1.01 0.66 

     * T1 - T5:   Seeds soaked for 12 hours before sowing. 
     **T6-T10: Plants sprayed at 45 and 60 days from sowing. 

 


