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ABSTRACT

Two field experiments were carried out at the
Agricultural Research and Experimental Station, Faculty
of Agriculture at Moshtohor, Kalubia, Egypt, during 1984/85
and 1985/86 seasons to study the effect of irrigation number
and NP fertilizer treatments on lentil yield and its compo-
nent. Each experiment included 24 treatments which were
the combination of four irrigation treatments and six NP
fertilizer treatments.

The results showed that, by increasing irrigation
frequency up to three times significantly increased plant
1eight, number of branches/plant, number of pods/plant,
wmber of seeds/pod, number of seeds/plant, yields of seeds,
straw, biological and protein/fad. in the two successive
seasons. Harvest index was significantly increased with
increasing irrigations number up to two times in both
ieasons. On the other hand, irrigation number had no effect
)n protein (%) and phosphorus content of seeds.

In the both seasons, plant height and number of branches
er plant were significantly affected with fertilization.
ncreasing levels of N and P up to 15 kg N + 48 kg P205/fad.
roduced higher values of seed yield/fad. and P content
-n lentil seeds in both seasons, also harvest index and
rotein (%) in the first season only.

The effect of the interaction between number of irriga-
ions and NP fertilizers was not significant in all studied
tharacters.
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INTRODUCTION

In Egypt, lentil (Lens esculenta, Moench) is the second
important crop among five pulse crops after field bean
(Vicia faba L.). The allotted area of this crop is about
20 thousand faddans in 1985/86 seasons. However, the total
production is less than the demand of the local consumption.

Racently: efforts are «xerted tc the increasc cf lentil
productivity . by means of: (a) effecient use N and P fertili-
zers (Hassannein, 1981; Nema et al., 1984; Yadav et al.,
1985 and Madkour, 1987). (b) determining the appropriate
irrigation frequency (El-Warraky, 1978; El-Assily, 1980
and Katare et al., 1984).

In this study it was intended to investigate the effect
of number of irrigation and fertilization with N and P
on growth and yield of lentil.

MATERIALS AND METHODS

Materials and methods were previously described in
the first paper of this series (Sary et al., 1989). The
following data were recorded:

I- Lentil characters of harvesting:

1- Plant height in cm.; number of branches/plant, number
of pods/plant, number of seeds/pod, number of seeds/
plant and seed weight/plant in g. which were determined
from the average of 10 plants sample taken at random,
from each sub-plot.

[ ]
2~ Percentage of aborted seeds was determined by dividing
the weight of abrotive seeds by the weight of sample

and mutliplied by 100.

3- Weight of 1000-seed, was obtained from the averages
of 5 samples taken at random of each subplot.

4- ' Seed yield and straw yield/fed. in -kg., which were
determined from the weight of seeds and weight of
straw for sub-plot.

S Harvest index, was calculated, using the formula given
by Chondra and Lal (1976).
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II- Seed cheimcal analysis:

1- Total nitrogen was determined by the microkjeldahl
method (A.0.a.c., 1955). Protein % .was calculated
by multiply in the total nitrogen by 6,25 (Tripthi
e_t_alol 1971)-

2- Phosphorus % was determined colorimetrically (John,
1970).

RESULTS AND DISCUSSION
I- Effect of Irrigation:

1-  Plant height and number of branches/plant:

Results in Table (1) indicate clearly that, increasing
irrigation up to three times during the growing season
significantly increased the plant height as well as number
of branches/plant. This result was true in both seasons.
On the other hand, increasing irrigation number up’ to four
times significantly decreased - number of branches/plant
in both seasons. These findings are in general agreement
with. those obtained by Ahmed (1975), on field bean,
Hassannein (1981); Hussein et al., (1984) on 1lentil and
Madkour (1987) on chick pea.

2-  Number of pods, seeds/pod and seeds/plant: :

In both seasons, number of pods/plant, number of seeds/
pod and number of seeds/plant were increased by increasing
number of irrigations up to three times. Any further irriga-
tion significantly reduced number of previous characters
(Table 2). These results are expected since such characters
positively correlated with the number of branches/plant
and agreed with those reported by El-Warraky (1978); Rizk
(1979); Hassannein (1981) and Hussein et al., (1984).
3~ Percentage of aborted seeds: ) :

The aborated seeds § significantly decreased as the
number of irrigations increased up to four irrigations
in 1984/85 and 1985/86 seasons (Table 2). These results
. Were expected since recieving one irrigation treatment

plants especially during the seed fi 1ling stage. These
results were in agreement with those obtained by Hussein
et al., (1984), '

4~ Weight of 1000-seed:

Weight of 1000-seed significantly increased with irriga-
tion up to three irrigations in the both seasons (Table
2). Nevertheless, 1000-seed weight decreased significantly



1350 Annals of Agric. Sc., Moshtohor, Vol. 27(3), 1989

Table (1): Effect of number of irrigations on growth

characters of lentil.

Plant height No. of branches
Irrigation number

cm Rel. / plant Rel.

1. 1984/85 season

One irrigation 36.98 a 100 4.86 a 100
Two irrigations 38.61 ab 104 6.07 b 125
Three irrigations 42.54 ¢ 115 6.50 ¢ 134
Four irrigations 40.49 bc 109 - 6:28 bec 129

2. 1985/86 season

One irrigation 38.26 a 100 5.10 a 100
Two irrigations 40.51 ab 106 6,23''b 122
Three irrigations 44.01 b 115 6.68 d 131

Four Irrigations 41.68 ab 109 6.46 c 127




1351

Effect of irrigation on lentil yield

q ep°iL
q 6£°1
q

SE”L

o

6L°1L

°q ze* 1

D Le>L

q 8b°S¢
2 99°9¢2
q 60°s2
e Zoc°22

q gs°ve
S £9°S¢
q6L°vZ
® gree

®ist o 116 q 9g°1 o
qe 01°z POBLL o Lye1 P
q65°2 q0°L8 q g1 q
> 09°¢ ® £°99 e sz°y e

‘uoseas 9g8/6861 °Z

B gE"L S 0L°€E6 qece’tL 2
qs6°1L P 027801 2 1¥°L P
22¥°2 q 09°28 q62°L q
P €2°¢ ® OL°€9 B 1zl e

‘uosess gg/y86lL "L

L6°0L
Ly 8L
11°S9
95°¢Ss

8L 0L
8¥°LL
8E"F9

LL™ 1S

suoTjebriar Inog
suoTjebraat Laayy
SUOT3ebTIIT oM

.uoT3ebTaaT BUQ

sSuoTj3ebrIaT Inog
suoTjebrixr saayg
SuUoT3ebTIaT OM]

uotjebraar aug

(*B)juerd/spess (6)pses-0gQ)

Jo

"IN

30 *3IM

Spess 8AT3IO0qeR juerd/sposs pod /speas jueid/spod

3O °bejusdasg JOo °*ON JO *ON jo

*ON

Iaqunu uorjebraay




1352 Annals of Agric. Sc., Moshtohor, Vol. 27(3), 1989

with increasing irrigations number up to four times. These
results revealed that weight of 1000-seed inversely correla-
ted with the percentage of abortive seeds. Similar conclusion
was reported by Rizk (1979); Hassannein (1981) and Hussein
et al., (1984).

5- Weight of seeds/plant:

Weight of seeds/plant significently increasad with
increasing number of irrigations until three irrigations
in the first season and until two irrigations in the second
season (Table 2). This result might be attributed to the
increase in number of pods/plant, number of seeds/plant
and wiehgt of 1000-seed. These results were expected since
increasing irrigation frequency might encourage the metabo-
lites synthesis which in turn enhanced pod formation, seed
setting and seed filling which might interpret the increase
in weight of seeds/plant. These results agree with those
reported by El-Warraky (1978); Rizk (1979) and Hussein
et al., (1984).

6— Seed yield/fad.:

Data presented in Table (3) indicate clearly that
the seed yield significantly incraesed with increasing
number of irrigations till three times. These results are
expected since recieving three irrigations significantly
increased plant height, number of branches/plant, number
of pods/plant, number of seeds/pod, number of seeds/plant
weight of 1000-seed and weight of seeds/plant and decreased
significantly percentage of aborted seeds in the both season.
Similar results were obtained by Ahmed (1975); El-Warraky
(1978); El-Assily (1980) and Katare et al., (1984),

7- Straw yield/fad.:

Irrigation frequency had significant effect on straw
yield in the two successive seasons (Table 3). Increasing
irrigation number up to three times significantly increased
straw yield/fad. compared with one and two irrigations.
This superiority in straw yield could be attributed mainly
to the increase in plant height as well as number of
branches/plant. These results are in harmony with those
obtained by Ahmed (1975); in field bean; El-Warraky (1978);
Rizk (1979) and Hussein et al., (1984) in lentil.

8- Biological yield/fad.:

The obtained results in the two growing seasons,
indicate that increasing irrigations number up to three
times significantly increased the biological yield/fad.
(Table 3). The effect of irrigation frequency might by
attributed to the increase in the yield of seeds as well
as straw yield/fad.
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9- Harvest index:

Results in Table (3) show that harvest index (H.I.)
was significantly increased by increasing irrigation number
up to two times. This was true in the both seasons. These
results could be explained by the increase in seed yield

to the increase in straw yield. In this respect, Hussein
et al. (1984), r2port-d that the diffzrences" in harvest
index due to irrigation frequency were not significant.
Whereas, Ahmed (1975), on field bean, found that harvest
index decreased by increasing irrigation number.

10- Chemical content of seeds:

a- Protein content:

Data presented in Table (4) show clearly that the
number of irrigations had no significant effect on protein
percentage of lentil seeds, This result was true in the
two successive seasons. These results were in agreement
with those obtained by. Gibali et al. (1968) and Ahmed (1975),
with field bean and El-Warraky (1978), in lentil.

b-  Protein yield/fad.:

The protein yield/fad. significantly increased by
increasing irrigation number up to three irrigations in
the two successive seasons (Table 4). The increase in N
absorption under adequte so0il water might owe much to
increase in N content of seeds. Similar results were obtained
by Gibali et al. (1968), in field bean and Hussein et al.
(1984) in lentil.

c- Phosphorus content:

Results in Table (4) indicate clearly that seed phos~
phorus content was not significantly affected with the
rumber of irrigations in the growing seasons. These :esul}s
are inagreement with those of Hussein et al., (1984),

Table (4): Effect of number of irrigations on the chemical content

of lentil.

1984/85 season 1985/86 season

Irrigation
number Crude protein P Crude protein P

4 % % %
One irrigation © 26.84 a 0.632 a 27.00 a 0.647 a
Two irrigation 26,97 a 0.655 a 27.13 a 0.665 a
Three irrigation 26.99 a 0.671 a 27.29 a 0.684 a

Four irrigation 27.07 a 0.705 a 27.35 a 0.723 a
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II- Effect of fertilizer:

1- Plant height and number of branches/plant:

Data in Table (5) show that application of N and P
significantly increased the height of 1lentil and number
of branches/plant. These results might be attributéd to
the good effect of N on the vegetative growth and the effect
Oof P on the growth ot roots of lentil plants. Similar resuits
were obtained by Singh, (1971); Rizk, (1979) and Hassannein
(1981).

Table (5): Effect of fertilizer on growth characters of

lentil.
Pertilizer ] Plant height No. of branches
treatments
cm Resl, Plant Rel
1984/85 season
NoPg (control 35.62 a 100 5.24 a 100
NP, 40.37 cqd 113 6.09 b-d 116
NgPy 37.89 ab 106 Se«75.b 110
N Py 41.81 de 117 6.26 cd 119
NP, 39.16 bc 110 5.86 bc 112
N; P, 3 43.09 e ¥21 6.37 d 121
1985/86 season
lloPo (control 38.27 a 100 5.54 a 100
§; Py 41.66 a-c 109 6.27 bc 113
NoPy 39.93 ab 104 5.91 ab > 107
NPy 42.74 be 112 6.39 bc 115
NoP, 40.66 a-c 106 6.12 bc 110
N, P, 44,00 ¢ 115 6.50 c X7

2- Number of pods/plant:

Application of 15 kg N + 24 kg P,0./fad. (N;Py) signifi-
cantly increased the number of pods}piant as compared with
NgPg, Ny Pj, NoP; and NoP, in the first season and NyP
and NgP, in the second season. The application of a higher
level of fertilizer (N1P2) failed to show further significant
increase (Table 6). This result was true in both seasons.
This result might be attributed to the effect of N and
P in increasing the vegetative growth and meristeimatic
activity of lentil plants. These findings are in general,
agreement with those obtained by Rizk (1979); Hassanein
(1981) and Madkour (1987).
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3- Number of seeds/pod and number of seeds/plant:

number of seeds/pod and per plant were obtained by the
application of 15 kg N + 48 kg P,05/fad. (Ny1Py). This result
was true in both seaosn. This result was expected since
P-fertilizer significantly increased percentage - of filled
pods as well as number nf pods/plant. Theee results are
in a good line with those of Mostafa (1973), on broad bean
and Hassannein (1981).

4- Percentage of aborted seeds:

In 1984/85 season, bPercentage of aborted seeds was
significantly increased by increasiny level of fertilizers
up to 15 kg N + 48 kg P,0g5/fad. (N;P5). The differences
between N;P; and N; P, was not significant (Table 6). A
similar trend without significant differences was observedin
1985/86 season. These results disagreed with those obtained
by El-Warraky (1978).

5- Weight of 1000-seed:

The weight of 1000-seed significantly increased with
increasing level of fertilizers up to 15 kg N + 24 kg
P,05/fad. (N;Py) in the first Season and up to 15 kg N
+ 48 kg P205 fad, (NIPZ) in the second season (Table 6).
These results are eéxpected since N and P fertilizers
significantly increased percentage of filled pods (Madkour,
1987). similar results were also obtained by Rizk (1979).

6- Seed weight/plant:

The weight of seeds/plant significantly increased
as the levels of fertiliziers increased up to 15 kg N +
24 kg P,05/fad. (NjP;) in the first season, Differences
between Ny P; and NP, failed to reach the level of signifi-
¢ance at 5%. In the second season, similar resultz were
obtained, where the maximum weight of seeds/plant %was
obtained by the application of 15. kg N + 48 kg P205/fad.
(N;Py). All Qifferences in seeds weight/plan_t between in
Ny Py, NlPl and N, P, were not significant.

7- Seed yield/fad.:

Data presented in Table (7) indicate clearly that
N and P had significant effect in increasing the seed yield
of lentil. Maximum seed yield was obtained by applying
15 kg N + 48 kg ons/fad. (N1P2) in the both seasons, These
results were expected since NP fertilizers significantly
increased number of branches/plant, number of pods/plant,
number of seeds/pod, number of seeds/plant, weight of
1000-seed and seed weight/plant. These results agreed with
several results obtained by Singh (1971); Sharar et Jaly,
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(1976); Prasad (1978); Rizk (1979); Eweida et al., (1980);
Ali et al., (1981); Hassannein (1981); Verma & Kalra (1981
& 1983); Nema et al., (1984); Yadav et al., (1985) and
Madkour (1987).

8~ Straw yield/fad.:

Results in Table (7) indicate clearly that straw yield
pexr faddan was ncs significantly affected by increasing
nitrogen and phosphorus levels. These results were true
in the two successive seasons. Similar results were obtained
by Badaway (1976) and El-Warraky (1978).

9- Biological yield/fad.:

The effect of fertilization on biological yield/fad.
showed similar trend to the seed yield/fad. in the two
sucessive seasons (Table 7). These results are in agreement
with those obtained by Madkour (1987).

10- Harvest index:

Data presented in Table (7) show that harvest index
significantly increased as the levels of fertilizers
increased up to 15 kg N + 48 kg P,05/fad. (N;P,) in the
first season, and up to 15 kg N + 24 P,0g/fad. (NyPy) in
the second season. Similar results were obtained by Madkour
(1987).

11- Chemical contnet of seeds:

a- Protein content:

Application of 15 kg N + 48 kg Py0g/fad. (N;P,) signifi-
cantly increased N% of lentil seeds only in the first season.
The result agrees with those obtained by Singh (1971);
Eweida (1980) and Hussein et al., (1984).

Table (8): Effect of fertilizer on the chemical content of lentil

seeds.

1984/85 season 1985/86 season
Fertilizer
treatments Crude protein P Crude protein P

b4 % ’ 4 4
HgPg (control) 26.37 a 0.602 a 26.49 a 0.619 a
NPy 27.20 ab 0.674 cd 27.48 a 0.688 b-d
NoPy 26.49 a 0.640 b 26.79 a 0.656 ab
N3Py 27.31 ab 0.697 de 27.55 a 0.710 cd
NP, 26.85 ab 0.663 be 27.22 a 0.680 bc

HiPo 27.58 b 0.718 e 27.60 a 0.727 d
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b~ Protein yield/fad.:

Application of N and P significantly increased the
protein yield of lentil in both seasons. This increase
was more evident at the highest level. These results were
expected since increasing levels of NP increased seed yield
in both seasons, as well as protein content of lentil seeds
in the first season only. Such result reveals the important
role of fertilizers on protein content in legumes and agrees
with those obtained by HAussein et ai., (19384).

(o Phosphorus content:

Data in Table (8) indicate that increasing rates of
N and P significantly increased the content of P. The maximum
P-content of 1lentil seeds was obtained by the application
of 15 kg N + 48 kg Py05/fad. (N;P,) in both seasons. This
increase proved the importance of fertilization in increasing
absorption of ‘other nutrients and increasing the mineral
contents of lentil seeds.

III- Effect of the interaction:

The effect of the interaction between number of irriga-
tions and NP fertilizers on the studied characters was
not significant in the two successive seasons on all
characters. '
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