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Response of Faba Bean to Residual Effect of Nitrogen,
Phosphorus and Zinc Levels under Semiarid Condition

Imranuddin and Shad Khan Khalil
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Abstract: A two years experiment was conducted to evaluate the effect of nitrogen (N) phosphorus (P) and zinc
(Zn) on maize hybrid 3305 and their carry over effect on subsequent faba bean at The University of Agriculture
Peshawar, Pakistan during 2013-2014 and 2014-2015. Randomize complete block (RCB) design having three
replications was used. Three levels of N (150, 200 and 250 kg ha ), P (75, 125 and 175 kg ha ) and Zn (5, 10,1 1

15 kg ha ) along with control were applied to maize followed by faba bean grown on same plots without1

fertilizer application. These elements significantly enhanced, number of pods plant  (PP), pods length (PL),1

seeds pod , total seed weight (TSW) of subsequent faba bean. Soil P and Zn contents were also significantly1

affected  by  seasons  (S),  N,  P and Zn, however soil Zn content were not significantly affected by N levels.
Soil  P  content  was decreased from 2.30 mg kg  to 0.97 mg kg  after harvest of second year. Higher soil P1 1

(2.27 mg kg ) was recorded with175 kg P ha , while soil P was decreased with increasing Zn level. Moreover1 1

soil Zn content was decreased from first season after every crop harvest, while was higher in the 2  seasonnd

after maize harvest. Soil Zn content was increased with increasing P and Zn levels and higher Zn contents was
recorded with 175 kg P and 15 kg Zn ha . It can be concluded that 250 kg N ha , 175 kg P ha  and 15 kg Zn1 1 1

ha  performed better and recommended for obtaining maximum GY of subsequent faba bean and build up soil1

P and Zn.
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INTRODUCTION interactions on the amount of N  fixation of legumes could

Faba bean (Vicia faba L.) is a leguminous annual growth and also play specific roles in nodule development
crop, grown all over the world and is a rich source of and N2 fixation processes. In addition to the P functions
protein for human and animals as it contain 30% protein. in energy storage, transfer and serving as structural
Due to higher yield and low price makes it attractive component of cells, it has a major role in host plant
among the growers and got popularity among the metabolism, for example, in controlling the rates of
consumers as well. Faba bean is an annual self pollinated photosynthetic carbon-assimilate production, where the
crop with strong, hallow and erect stem which usually requirement of N by plants declines by P deficiency [4].
bears  one  or  more basal branches arises from leaf axils. Relatively, large amount of phosphorous is also required
It has tap root system 100 to 120 cm deep having trifoliate over the host plant need in nodule growth and N  fixation
leaves.  The  flower appears on racemes bearing from two processes [3]. The other important aspect of P and Zn
to nine flowers each. The seeds are large, flat and red in nutrition is the interaction effect between them, especially
colour, present in long pods [1] in soils marginally deficient in P and Zn. If P and Zn are

The dry seeds of this legume have been an important fertilized together in such soils, crop yields would be
protein source for human diet for centuries because the reported to have increased with positive interaction of P
animal protein is expensive or not sufficiently available. and Zn [5]. Furthermore, with Zn deficient plant, cellular
The straw of the crop is also used as animal feed and soil regulation of P uptake is impaired, causing absorption of
fertility restorer [2, 3]. The effect of P and Zn and their toxic  levels of P and transportation to plant tops, creating

2

be critical. Both nutrients are involved in the host plant

2
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symptoms resembling Zn deficiency [6]. [7] with study B. Phosphorus (kg ha )
effect of different levels of nitrogen on dry matter and P1= 75
seed yield of faba bean was reported that seed yield and P2=125
shoot dry weight indicated significant quadratic relation P3=175
with the increasing N rates between 0 and 200 kg/ha
Daoui, K., et al. [8] observed a positive effect of P C. Zinc (kg ha )
fertilization on crop growth (i.e., leaf area, flowering, root Zn1=5
growth, etc.) and seed yield. Maghraoui, T., et al. [6] Zn2=10
showed that the inoculation of faba bean plants with Zn3=15
phosphate-solubilizing rhizobia increased the plant dry
weight and P uptake. There was one control as 0, 0, 0 N, P and Zn respectively.

MATERIALS AND METHODS RESULTS

Experimental Site, Design and Treatments: The Number of Pods Plant : The number of pods plant  of
experiment was conducted at University of Agriculture faba bean was significantly affected by Y, residual N, P,
Peshawar, Pakistan. It is located at 34° N and 71.3° E at Zn, control vs rest and the interaction N x P (Table 1).
350 meter above sea level. Summer daily maximum mean More  number  of  pods plant  (19.3) was recorded in
temperature ranges from 40 to 44 °C, while winter minimum 2014-15 as compared to 2013-14. Generally higher number
temperature ranges from 4 to 5 °C. Annual rainfall ranges of pods plant  (23) was recorded for plots that received
from 450 to 750 mm with more than 60% rainfall occur in fertilizer compared with control plots. Mean values for
July and August. Faba bean was sown on 20 Nov, 2013 residual N indicated that number of pods plantth

and harvested in May 2014. Faba bean was repeated on increased with each increment of N and higher number of
21 Oct, 2014 and harvested in May 2015. Experiment was pods  plant   (27.7)  were  recorded  with application ofst

conducted according to randomized complete block (RCB) 250 kg N ha . The P also increased the number of pods
design having three replications. Three nitrogen levels plant  and higher numbers of pods plant  (24.6) were
(150,  200  and  250 kg N ha ), three phosphorus levels recorded with the application of 175 kg P ha . Zn also1

(75, 125 and 175 kg P ha ) and three zinc levels (5, 10 and increased the number of pods plant  and higher number1

15 kg Zn ha ) along with control were applied to maize of pods plant  (23.3) was produced with 15 kg Zn ha .1

and then faba bean was sown on the same established The interaction N x P revealed that number of pods
plots without application of these nutrients. Row to row plant   was  higher  with  250  kg  N  and 175 kg P ha
distance of faba bean was 42 cm. Residual effect of the (Fig 1). Number of pods plant  increased with each
above treatments was observed on faba bean. increment of N at all levels of P.

Soil  Analysis:  A composite soil sample was taken from Number of Seeds Pod : Number of seeds pod  of faba
0-30 cm depth before the start of the experiment and was bean  were significantly  affected  by  residual N, P, Zn
analysed for N, P and Zn content and other physical and  control  vs  rest, while Y and all interactions were
properties. Sampling from each experimental unit was non-significant (Table 2). Higher number of seeds
done after each crop harvest and was analysed for pod (3.1) was recorded for plots that received fertilizer
different traits studied in the research. The soil was low in compared with control polts . Mean values for N revealed
P, N and Zn content. that number of seeds pod  were increased with each

The experiment was including the following factors increment of N and higher number of seeds pod  (3.6)
and their levels: were recorded with 250 kg N ha . Similarly the number of

A. Nitrogen (kg ha ) number of seeds pod  (3.3) were produced with applying1

N1 = 150 175 kg P ha . The zinc also increased the number of
N2= 200 seeds pod  and higher number of seeds pod  (3.1) was
N3 = 250 recorded with 10 and 15 kg Zn ha .
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Table 1: Number of pods plant  of faba bean as affected by year, residual Table 3: Pod length (cm) of faba bean as affected by year, residual nitrogen,1

nitrogen, phosphorus and zinc levels phosphorus and zinc levels

Year Year

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

Nitrogen (kg ha ) 2013-2014 2014-2015 Mean Nitrogen (kg ha ) 2013-2014 2014-2015 Mean1

150 16.7 18.1 17.4 c 150 3.8 4.1 3.9 c

200 22.4 24.3 23.3 b 200 4.2 4.4 4.3 b

250 26.7 28.7 27.7 a 250 4.4 4.6 4.5 a

Phosphorus (kg ha ) Phosphorus (kg ha )1

75 19.9 21.8 20.9 c 75 3.9 4.1 4.0 c

125 22.2 23.7 22.9 b 125 4.2 4.4 4.3 b

175 23.7 25.6 24.6 a 175 4.4 4.6 4.5 a

Zinc (kg ha ) Zinc (kg ha )1

5 21.4 23.1 22.2 c 5 3.9 4.2 4.1 c

10 22.0 23.7 22.8 b 10 4.3 4.4 4.3 b

15 22.5 24.2 23.3 a 15 4.3 4.6 4.4 a

Control 12 15 14 b Control 3.3 3.1 3.2 b

Rest 22 24 23 a Rest 4.1 4.4 4.3 a

Mean 17.0 b 19.3 a Mean 3.7 3.7

LSD (0.05) for N = 0.5 LSD (0.05) for N = 0.1

LSD (0.05) for P = 0.5 LSD (0.05) for P = 0.1 

LSD (0.05) for Zn = 0.5 LSD (0.05) for Zn = 0.1

Means followed by different letters in each category are significantly different Means followed by different letters in each category are significantly different

at 5% level of probability using LSD test. at 5% level of probability using LSD test.

Table 2: Number of seeds pod  of faba bean as affected by year, residual Table 4: Thousand seeds weight (g) of faba bean as affected by year, residual1

nitrogen, phosphorus and zinc levels. nitrogen, phosphorus and zinc levels

Year Year

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

Nitrogen (kg ha ) 2013-2014 2014-2015 Mean Nitrogen (kg ha ) 2013-2014 2014-2015 Mean1

150 2.5 2.6 2.6 c 150 371.1 375.9 373.5 c

200 2.9 3.1 3.0 b 200 382.3 388.4 385.3 b

250 3.6 3.6 3.6 a 250 395.4 397.9 396.6 a

Phosphorus (kg ha ) Phosphorus (kg ha )1

75 2.8 3.0 2.9 c 75 373.0 381.2 377.1b

125 3.0 3.0 3.0 b 125 383.7 389.1 386.4ab

175 3.2 3.3 3.3 a 175 392.1 391.9 392.0 a

Zinc (kg ha ) Zinc (kg ha )1

5 3.0 3.1 3.0 b 5 375.4 382.7 379.1 b

10 3.0 3.1 3.1 a 10 383.0 386.1 384.5ab

15 3.1 3.1 3.1 a 15 390.3 393.3 391.8 a

Control 2.2 2.5 2.3 b Control 314.0 312.3 313.2 b

Rest 3.0 3.1 3.1 a Rest 382.9 387.4 385.1 a

Mean 2.6 2.8 Mean 348 b 350 a

LSD (0.05) for N = 0.1 LSD (0.05) for N = 10.1

LSD (0.05) for P = 0.1 LSD (0.05) for P = 10.1

LSD (0.05) for Zn = 0.1 LSD (0.05) for Zn = 10.1

Means followed by different letters in each category are significantly different Means followed by different letters in each category are significantly different

at 5% level of probability using LSD test. at 5% level of probability using LSD test

1

1

1

1

1

1



Am-Euras. J. Agric. & Environ. Sci., 16 (6): 1219-1226, 2016

1222

Fig. 1: Number of pods plant  of faba bean as affected by residual N x P interaction1

Pod Length (cm): Statistical analysis of the data revealed recorded with applying 175 kg P ha . The zinc also
that the effect of residual N, P, Zn, control vs rest and P x increased thousand seeds weight and higher thousand
Zn interaction  was significant for pod length of faba grains weight (391.8 g) was recorded with applying 15 kg
bean,  while  the year and rest of the interactions were Zn ha .
non-significant (Table 3). Longer pods (4.3 cm) were
recorded for plots that received fertilizer compared with Soil P Content (mg kg ): Soil P content was
control plots. Pod length was increased with each significantly affected by S, N, P, Zn, control vs rest, N x P
increment of N and longer pods (4.5 cm) were produced x Zn, S x N, S x P, S x Zn and S x Control vs rest (Table 5).
with 250 kg N ha . Mean values for P revealed that pod Mean values of the data indicated that soil P content was1

length increased with each increment of P and higher pod higher in the first season after maize harvest and lower
length (4.5 cm) was recorded with P at the rate of 175 kg soil P contents were recorded in the 4 season after faba
ha . The Zn also increased the pod length linearly and bean. The soil P of unfertilized plots was lower as1

longer  pods  (4.4 cm)  were  recorded with application of compared with fertilized plots. Soil P was increased with
15 kg Zn ha . The interaction P x Zn indicated that pod each increment of N and higher soil P was recorded with1

length was higher with 175 kg P and 15 kg Zn ha  (Fig. 2). applying 250 kg N ha  which was statistically at par with1

Increasing Zn level increased pod length at 175 kg P ha , N applied at the rate of 200 kg ha . Soil P was also1

whereas increasing Zn beyond 10 kg at 75 and 125 kg P increased with each increment of P and higher soil P was
ha  the pod length did not increased significantly. recorded with 175 kg P ha . Zn decreased the soil P with1

Thousand Seeds Weight (g): Thousand seeds weight of appliying 5 kg Zn ha . N x P x Zn interaction revealed
faba bean was significantly affected by Y, residual N, P, that higher P was recorded with applying of 15 kg Zn, 175
Zn    and    control    vs   rest,   while  interactions  were kg P and 200 kg N ha , the P content were decreased with
non-significant (Table 4). Greater thousand seeds weight increasing Zn level at 75 and 125 kg P irrespective of N,
(350 g) was recorded in 2014-201 compared to 2013-2014. however increase in P, P content were increased with
Generally higher thousand seeds weight (385.1 g) was increasing Zn level at 200 kg N ha  (Fig. 3). The
recorded for plots that received fertilizer compared with interaction S x N indicated that soil P content were higher
control plots. Mean values for N revealed that thousand with 200 kg N ha  in first season after maize and
seeds weight was increased with each increment of N and decreased in 2  season after faba bean. The interaction S
higher thousand seeds weight (396.6 g) were recorded x P revealed that P content of the soil were higher with 175
with 250 kg N ha . P also increased thousand seeds kg P ha  in the first season where as it was decreased1

weight and greater thousand seeds weight (392 g) was after 2   season.  The  S x Zn  interaction  revealed soil P

1
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each increment of Zn and higher soil P was found with
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Fig. 2: [A3] Pod length (cm) of faba bean as affected by residual P x Zn interaction

Fig. 3: Soil P content as affected by N x P x Zn interaction. Standard error = ( )

Fig. 4: Soil Zn content as affected by N x P interaction.

content were higher with 5 kg Zn ha  in the first season, higher soil P content were recorded in the fertilized plots1

however  increasing  Zn decreased the soil P content in all in season first, whereas the soil P content decreased each
seasons. The interaction S x control vs rest revealed that season in the unfertilized plots.
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Fig. 5: Soil Zn content as affected by N x P x Zn interaction. Standard error = ( )

Table 5: Soil phosphorus (mg kg ) as affected by seasons, nitrogen, Table 6: Soil Zn (mg kg ) as affected by seasons, nitrogen, phosphorus and1

phosphorus and zinc levels
Seasons
--------------------------------------------------

Nitrogen (kg ha ) Faba bean 2013-14 Faba bean 2014-15 Mean1

150 1.24 1.53 1.38 b
200 1.34 1.54 1.44 a
250 1.47 1.66 1.56 a
Phosphorus (kg ha )1

75 1.31 1.50 1.4 b
125 1.34 1.61 1.47 ab
175 1.41 1.62 1.51 a
Zinc (kg ha )1

5 1.41 1.83 1.62 a
10 1.33 1.55 1.44 b
15 1.31 1.34 1.32 b
Control 0.90 0.36 0.63 b
Rest 1.35 1.58 1.46 a

1.13 c 0.97 d
LSD (0.05) for Seasons = 0.15
Nitrogen = 0.13
Phosphorus = 0.13
Zinc = 0.13
Means followed by different letters in each category are significantly different
at 5% level of probability using LSD test

Soil Zn Content (mg kg ): Soil Zn content was1

significantly affected by S, P, Zn, control vs rest, N x P, N
x P x Zn and S x Control vs rest (Table 6). Mean values of
the data indicated that soil Zn was higher in the 3 seasonrd

after maize harvest and lower soil Zn were recorded in the
4  season after faba bean. The soil Zn of unfertilized plotsth

was lower as compared with fertilized plots. Soil Zn was
increased with each increment of P and higher soil Zn was
recorded with 175 kg P ha . Applied Zn also increased1

the soil Zn with each increment of Zn and higher soil Zn
was  found  with applying 15 kg Zn ha . The interaction1

N x P  indicated  that  higher  soil  Zn  were  recorded  with

1

zinc levels

Seasons
--------------------------------------------------

Nitrogen (kg ha ) Faba bean 2013-14 Faba bean 2014-15 Mean1

150 6.19 0.63 3.41
200 6.16 0.65 3.4
250 6.14 0.65 3.39

Phosphorus (kg ha )1

75 6.06 0.66 3.36 b
125 6.11 0.62 3.36 b
175 6.31 0.64 3.47 a
 Zinc (kg ha )1

5 5.90 0.61 3.25 b
10 6.13 0.62 3.37 b
15 6.46 0.70 3.58 a
Control 2.73 0.58 1.65 b
Rest 6.16 0.64 3.4 a

4.45 b 0.61 c

LSD (0.05) for Seasons = 0.78
Phosphorus = 0.12
Zinc = 0.12

Mean values followed by different letters in each category are significantly
different at 5% level of probability using LSD test.

adding 250 kg N and 175 kg P ha , the soil Zn increased1

with increasing P level and at 250 and 150 kg N ha , while1

the soil Zn decreased with increasing P at 200 kg N ha 1

(Fig. 4). The interaction N x P x Zn interaction indicated
that higher soil Zn was recorded with 150 kg N, 15 kg Zn
and 175 kg P ha , the soil Zn increased with increasing1

Zn and P at all levels of N, however the increase was
higher at 150 kg N ha  (Fig. 5). The S x control vs rest1

indicated that Zn content of the soil was higher in
fertilized plots in 3  season after maize and decreasedrd

each season in unfertilized plots.
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DISCUSSION Zn increase thousand seeds weight due to assimilates

The increase in pods number might be attributed to the seeds which produced heavier seeds. Similar results
the fact that nitrogen increased the growth of the plants were reported earlier by Kobata [20] and Nasri et al. [16].
and thus resulted in the higher number of pods plant The increase in soil P content due to nitrogen1

similar results were earlier reported by Hussain et al. [9], application might be attributed to the property of N to
Mandal and Majumdar [10] and Achakzai and Bangulzai decrease the P uptake which resulted in low use of P.
[11]. Similarly the P plays important role in nutrient uptake Contradictory results were found by Shehu et al. [21],
and efficient utilization of nutrients which resulted in more who reported higher P uptake with increasing N. In case
number of plants as compared to unfertilized treatment. of P fertilizer soil P content increased, which might be
These results are in agreement with those obtained by attributed to more accumulation of P in soil and the crop
Kakar  et al.  [12],  who  reported  increased in pods take some part of it and the rest remain in soil. Similar
number with application of P. Zn also effect pods number results were reported earlier by Shehu et al. [21]. The
of faba bean and similar results were earlier reported by increase in Zn content decreased the soil P content which
Bozorgi et al. [13]. might be attributed to the Zn property that P uptake was

Number of seeds greatly influenced by nitrogen due reduced with increasing Zn which resulted in more P
to more assimilates production in response of higher remain in soil. These results are in contrast with those
nitrogen similar results were earlier reported by Achakzai obtained by Abbas et al. [22]. The increase in N content
and Bangulzai [11], who reported that more number of with applying N might be due to the fact that some of the
seeds pod  were obtained by N application. The increase nitrogen remains in the soil and not utilized by the crop1

in number of seeds might be attributed to the P effect on and legumes also fix N and thus increased the soil N
root growth which enhanced growth of the crop and content. These results are in line with those obtained by
resulted in more number of seeds. Similar results were Sebilo et al. [23], who reported that increasing N
reported by Sinha et al. [14] and Gupta et al. [15]. The increased soil N content.
increase in seeds number due to Zn application might be The higher soil Zn in case of higher Zn application
attributed to the fact that zinc is involved in pollen fertility might be the reason that as micronutrient Zn is required in
and seed setting which enhanced the number of seeds low quantity by the crop, thus the crop utilizes some the
pod . These results are in line with Nasri et al. [16]. applied Zn and the rest is leftover in the soil.1
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