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ABSTRACT

Two field experiments were carried out at the Agricultural Experimental
Farm of Suez Canal University at Ismailia during 1998/99 and 1999/2000 seasons
to study the effect of three irrigation intervals, i. e. 8, 12 and 16 days and four
levels of phosphorus fertilizer, 1. e. 15, 30, 45 and 60 kg P2Os/fed. on the yield and
its components of lentil crop.

Data revealed that increasing irrigation intervals significantly decreased
plant height, number of branches/plant, number of pods and seeds/plant | as well
as weight of pods and seeds/plant, sced index, protein percentage, seed and
protein yields kg/fed. in the two seasons.

Increasing phosphorus fertilizer rate up to 60 kg P,0s/fed. significantly
increased plant height, number of branches/plant, number of pods and seeds/plant,
weight of pods and seeds/plant, seed index, seed and protein yields kg/fed..
whereas protein percentage in lentil seeds was not significantly affected.

The interaction between irrigation intervals and phosphorus fertilizer was
significant for number of pods, seed index and seed yield kg/fed. in the two
5easons.

INTRODUCTION

Lentil (Lewns cultinaris, Med.) is one of the important food seed legumes all
over the world. In Egypt, the production of lentil in recent years is still insuffictent
for local consumption. The suitable cultural treatments particularly irrigation and
phosphorus fertitization can increase lentil yield per unit area.

Many investigators demonstrated that production of lentil w.- affected
greatly by soil moisture stress. Sharma and Prasad (1984) reported that seed
yield/ha. was significantly increased by increasing number of irrigations. Also,
Lal et af (1978) found that plant height, number of branches, number of
pods/plant, weight of pods/plant and seed yield/ha. were increased with increasing
irrigation water supply.

El-Rayes (1990}, in sandy soil, found that increasing available soil moisture
increased number of pods, number of seeds/pod, seed yield/plant, 1000 - seed
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number and weight of pods and seeds/plant and seed index (1000 seed weight in
2). Seed yield (kg/fed.) was determined based on the whole yield of each sub-plot.
Seed crude protein content (%) was determined using the modified Microkjeldahl
Apparatus according to method mentioned in A. O. A, C. (1975). and the obtained
values were multiplied by 6.25 as used by Tripathi ef al. (1971).

The data were subjected to proper statistical analysis of variance
according to Snedecor and Cochran (1982). L. S. D. at the 5 % level of
significance was used to compare between averages.

RESULTS AND DESCUSSION

A - Effect of irrigation intervals:

Tables (1 and 2) show that plant height was sizmficantly
decreased by prolonging irrigation intervals in the two growing seasons. These
resulls are quite expected since prolonging irrgation intervals caused water stress
which decreased the activity of meristimic tissues and caused shortening of lentil
plants. Meristimic tissues are responsible for the elongation of plant which is a
resultant of the length of the internodes of plants. The shortening effect may be
due to the decrease in the length of internodes, which is a resultant of the number
and size of cells. These results are in harmony with those reported by La! ¢/ «/.
(1988)

Number of branches/plant was decreased significantly by increasing
irmgation interval {rom 8 to 12 and 16 days in the two growing seasons. Sunilar
results were reported by Lal ez al. {1988).

Number of pods and seeds/plant were significantly decreased by
extending irrigation intervals in the two seasons as shown in Tables (1 and 2). The
~decrease in number of pods/plant with increasing irrigation intervals might be duc
to the abortion of some flowers as a result of the relationship between moisture
stress (increasing  irrigation intervals) and different physiological processes
occurred in plant. These results are in harmony with those reported by Lal ¢r of
(1988), El-Rayes 11990}, Harb (1994) and Rashad ef a/. (1999).

Results in Tables (1 and 2) show that weight of pods and seeds/plant
were significantly decreased as irrigation intervals were prolonged in the szasons.
The decrease in weight of pods and seeds by increasing irrigation intervais might
be due to the negative effect of moisture stress on vegetative growth of plants and
consequently weight of pods and seeds per plant. These results are in agree with
those obtained by Lal ef al. (1988), El-Rayes (1990), Harb (1994) and Rashad ¢/
al {1999},

, Seed index also significantly decreased with prolonging irrigation
mtervals in the two seasons (Table | and 2). Similar results were reported by Ei-
Rayes (1990) and Rashad es al. (19993},



68 — Youssef, MS.HA.

Table (1): Effect of irrigation intervals and phosphorous fentilizer levels on yield and its components of lenti] in 1998/99 season.
Plant Number of Weight (g) of Seed Protein Protein
Treatments height | Branches Pods Seeds Pods Seeds 1000- yield %) yield
{cm) /plant /plant {plant /plant /plant seeds (kg/fed) (kg/fed)
Irrigation intervals:
8 days 58.5 A 43A (3281 A 4521 A [245A | 1.19A | 2632 A [5592A|2985A | 16692A
12 days 463 B 35B 12902B| 3385B | !138B | O87B ! 2570A [4483B |2B01 A 12557B
16 days 382C 30B [2185C| 2948C | 1.07B | 066B | 2240B |3325C[25.73B 85.55C
Phosphorous fertilizer levels (kg P,Os/fed).

15 393C 25C 11825D [2935C 1.00C | 0.66C |2261C 3168D | 27.13 A 8594 D
30 46.1 BC 35B 12532C {3485BC | 1.50B | 085C |2435B 3855C 1 27.84 A 10732C
45 4833 B 39B {31.45B {3678 B 1.77B { 095B 12571 AB |4887B (2805 A| 13708B
60 57.1A 45A [3656A 43 70A 226 A | 116 A 12663 A 5956 A12842A ) 16927 A

Interaction:
TriPhos. | NS | NS | * | NS | NS | NS | * T * [ nNs | NS
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Table (2): Effect of irrigation intervals and phosphorous fertilizer levels on yield and its components of ientil in 1995/2000 season.

Plant Number of : Weight (g) of Seed Prote; Protein
Treatments | height | Branches | Pods Seeds Pods Seeds 1000- yield r(z/tem yield
(cm) | /plant | Jplant | /plant | /plant | /plant | seeds | (keffed) | P | (ke/fed)
Irrigation intervals: :
8 days 527A | 47A 3512A 1 47.12A | 257A | 129A | 2737A | 5654 A | 30.20A | 170.75A
12 days 452 B 38B |} 3051B | 3556B | 163B | 093B | 26.15B | 458.2B | 2874 A | 131.69B
16 days 38.6B 3.5B 23.54C | 3050C | 1.15B | 0.60C | 2230C | 370.1C | 26.32B 9741C
Phosphorous fertilizer levels (kg P,Os/fed): '
15 358C 1 3.1C 2051 C { 3015C | 1.08C | 069B | 2285C | 333.7C | 2758 A 92.03C
30 43.4B 40B 26.52B | 3561 BC | 1.67B 0.89 B 2493 B | 3998B | 2795A | 111.74C
45 463 B 41 A 32.70B 3969B | 191B | 1.04 AB | 2612 A | 5306 A | 2857A | 15159B |
60 56.5 A 48 A 39015 A 4543 A 245 A 124 A 272VA | 5941 A | 2859 A 175.79 A
Interaction: - |
Im.Phos. | NS [ NS T+ [ NS T N§s [ NS T *» "7 "+ T NS [ N5
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Tables (1 and 2) show that seed vyield (kg/fed.) was
significantly decreased by increasing irrigation intervals in the two growing
seas. .15.  The decreases in seed yield/fed. were 19.83 % and 4054 % with
intervals of 12 and 16 days as compared with 8 days interval in 1998/99_ being
18.9¢ % and 34.50 % in 1999/2000 season for the same respective intervals. It is
aforementioned that moisture stress due to extending irngation intervals affected
negatively the vegetative growth of plants as expressed by plant height and
number of branches per plant. This in turn affected negatively pod setting 1.e.
number of pods/plant as well as number of seeds/plant and 1000 seed weight
resulting in less seed yield/plant and consequently decreased seed yield per fed.
Sharma and Prasad (1984), Lal er al. (1988), El-Rayes (1990} Harb (1994),
Gendy and Derar (1990) and Rashad et a/. (1999) came to simtlar results.

Tables (1 and 2) show also that increasing trrigation intervals
significantly decreased seed protein %, as well as protein yield/fed. in the two
growing seasons. These results are in agreement with those obtained by Sharma
and Prasad (1984) and Gendy and Derar (1995).

B - Effect of phosphorus fertilization:
Tables {1 and 2) present the effect of phosphorus fertilizer

rates on plant height, number of branches, pods and seeds/plant, as well as weight .

of pods and seeds/plant, seed index and seed protein %. seed yield and protein
yield kg/fed. in 1998/99 and 1999/2000 seasons.

Plant height was significantly increased by increasing phosphorus
fertilizer application in the two seasons; while the differences between 30 and 45
kg P2Os/fed. in the two seasons were not significant.

Tables (1 and 2) indicate also that the numbers of pods and
seeds/plant were significantly increased by increasing phosphorus application up
to 60 kg P,Os/fed. in the two growing seasons. These results agree with those
reported by Krishnareddy and Ahtawat (1996) and Sharief and Said (1998).

increasing phosphorus fertilizer level up to 60 kg P,Os/fed.
significantly increased weight of pods and seeds/plant in the two seasons; while
the difference between 30 and 45 kg P,Os/fed. was not significant (Table | and 2).
These results are in harmony with those obtained by Sharief and Said (1998).

Tables (1 and 2) show that seed index was consistently and
significantly increased with increasing phosphorus fertilizer level from 15 to 60
kg P,Os/fed. That was true in the first and second seasons. Similar results were
reported by Sharief and Said (1998).

Tables (1 and 2) present that seed protein % was not affected by
phosphorus fertilizer levels in the two seasons. These results are in harmony with
those reported by Sharma and Singh (1986) and Bremer ¢/ a/. (1989)
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Table (3): The effect of interaction between irrigation intervals and
phosphorous fertilizer level on number of pods/plant, 1000

-seed weight and seed yield kg/fed in 1998/1999 seasons. -
[rrigation P04 No. of 1000 - seeds Seed yield
intervals ( Kg/fad ) | pods/plan Weiglht (g) (kg/fad)
t
15 202 e 2340 ef 3476 e
$ days 30 280 cd 12600 bc 451.1 cd
) 45 409 ab [28.10 a 673.4 ab
60 428 a 2840 a 7643 a
15 195 ef 2401 cde 3159 e
30 260 d 2498 c 3899 cde
| 12days e 1305 ¢ 2637 b 2809 ¢ |
| 60 381 b 12658 b 6069 b
15 16.1 - f 19.50 h 2672 e
16 days 30 19.7 ef 2145 g 2752 e
45 250 d 2282 f 384.2 de
60 264 d 2400 cde 403.2 cde

Table (4): The effect of interaction between irrigation intervals and phosphorous
fertilizer level on number of pods/plant, 1000-seed weight and seed yield
kg/fed in 1999/200Q seasons.

Irrigation P05 No. of 1000 - seeds Seed yield
intervals (Kg/fad ) | pods/plan Weight (g) (kg/fad)
t
15 24.2 gh 2546 ¢ 375.4 efg
$ days 30 320 de | 26.60 bc 513.1 be
45 364 ¢ 2890 a 6102 b
60 [47.7 a 2896 a 7633 a
I5 19.7 | 2403 d . 3424 efg
{2 days 30 275 fg 2690 b 406.7 def
45 334 cd 2713 b 485.5 «cd
60 413 b 2720 b 5977 b
15 162 § 12018 f 3028 g
16 dav 30 22.2 hi 2169 e 3202 fy
ays
45 263 fg (2284 de 420.0 cde
60 293 ef 2402 d 4376 cde
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Also, seed yield and protein yield kg/fed. were consistently
and significantly increased as phosphorus fertilizer level had been increased up to
60 kg P,Os/fed. in the two growing seasons. The increase in seed yield/fed. by
increasing phosphorus application might be due to the increase in number and
weight of pods and seeds/plant , as well as seed index (Tables 1 and 2). These
results are in harmony with those reported by Sharma and Singh (19806). Bremer
ef al. (1989), Chandra (1991), Rathor ef al (1992), Krishnareddy and Ahlawat
(1996), Sharief and Said (1998).

C - Effect of the interaction:-

Results in Tabies (3 and 4) show significant interaction
between irrigation intervals and phosphorus fertilizer on number of pods/plant,
seed index and seed yield kg/fed. in the two growing seasons. The lowest values,
namely 16.2 and 16.2 pods/plant , 19.50 and 20.18 g/1000 seeds and 267.2 and
302.8 kg seeds/fed. resulted by irrigation every 16 days and applying 15kg
P,0s/fed. in 1998/99 and 1999/2000 seasons, respectively. Meanwhile, the highest
values namely 42.8 and 47.7 pods/plant, 28.40 and 28.96 g/1000 seeds and 764.3
and 763.3 kg seeds/fed. were obtained with irrigation every 8 days and applying
60 kg P,Os/fed. in 1998/99 and 1999/2000 seasons, respectively.

It could be concluded that the irrigation every 8 days and adding 60
kg P,0«fed. gave the highest yield and quality of lentil in sandy soil at Ismailia
Governorate.
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