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ABSTRACT

This study was carried out at the Experimentai Station, Paramoon Station,
Mansoura Horticulture Institute during the two successive seasons of 1899 and 2000
The objective of this study was to study the effect of different plant density and
plariting dates on vegetative growth and chemical composition of peas (Fisum
sativun, L.) cv. Master B.

I- Vegetative growth:

Planting growing peas at 15 October significantly increased plant height (cm),
plant fresh weight (g.), plant dry weight (g.), No. of leaves per plant, stem diameter
{cm) and leaf area per plant (cm®) in both seasons.

The amount of seeds 50 kgffed the lowest plant density (50 Kg/fed). Data showed
increased for plant height (cm), fresh weightger plant (g.), dry weight per plant {(g.),
stem diameter (cm) and leaf area per plant (cm®) in both seasons.

The medium plant density exerted a medium effect on all growth parameters in
both seasons except for No. of leaves per plant in the second seascns only which
was similar to that of the lowest piant density.

Growing peas on 15" October with 50 kg/fed increased plant fresh weight (g.),
plant dry weight (g.), number of leaves per plant, number of branches per plant, stem
diameter (cm) and leaf area per plant (cm?) than the other treatments in both
seasons. An exception in this treatment is that plant height decreased than other
treatments. It is also clear that at the same planting date (October 15%) with 75
kg/fed.

1l- Chemical composition of leaves:

Sowing peas on the October 15% increased leaf content of total nitrogen (N),
phosphorus (P20s) and potassium (K20) in both seasons.

Planting growing peas during October 157 gave the highest contents in the leaves of
chlorophyll a, b and totai chlorophyll with a significant differences than November 152
and December 15® in both seasons.

Growing peas at 50 kg/fed increased nitrogen, phosphorus, polassium, chlorophyll a,
b and total chiorophyll in leaves than growing at 60 kg/fed in both seasons.

INTRODUCTION

Pea (Pisum sativum L.) is one of the most popular vegetative legume
crop in Egypt. It is mainly grown for green pods, dry seeds andinturn
improving soil fertility. The cultivated area devoted to green pods of peas
reached 250000 fed which produced a total production of 120000 tons
according to the statistical Year Book of Ministry of Agriculture, Egypt ( 1998).

Abd El-Rahman et al. (1980 b) found that delaying planting date of lentil
to December decreased number of branches. Kang - Youngki! ef a/. {1998)
found that, plant height, diameter and node number of main stems decreased
with delay in sowing. Silim et af {1985) indicted that sowing date in
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September led to increasing dry matter and photosynthetic area of pea. El-
Sharkawy ef al. (1990} illustrated that planting pea on 20 October or 20
November significantly increased piant height and fresh weight of vegetative
growth. The available review of literature as for pfant density on vegetative
growth of peas plants is very few. On Pea plants, Behairy (1965) observed
that increasing plant population cv. Little Marvel increased plant height. El-
Bakry (1966) reported that wide spacing increased vegetative growth i.e.
number of leaves, number of shoots per plant of peas. El-Sharkawy et al.
(1990) illustrated that planting date on 20 September or 20 October
significantly increased phosphorus content in the leave of peas plant. Goma
(1964) found that increasing distance between plants increased the absolute
amounts of nitrogen in the different parts of cow pea plants i.e. ieaves and
branches.

MATERIALS AND METHODS

Two field experiments were conducted at the Experimental Farm of the
Paramoon Station, Mansoura Hort. Inst. During 1999 and 2000 seasons.
Experiments were carried to study the effect of plant density and planting
dates on vegetative growth and chemical composition of peas (Pisum
sativum, L.) cv. Master B.

Each experiment inciuded 9 treatments which were three planting dates and
three seed rate. The following treatment were studied.

Seed rate:

- The first seed rate 50 kg/fed.

- The second seed rate 60 kg/fed.

- The third seed rate 75 kg/fed.

Planting date:

- October 15" .

- November 15%.

- December 15%.

All other cultural practices received i.e. irrigation, fertilization (all plots
received 200 kg (NH4), SO, + 200 kg super phosphate and 50 kg K;SO/fed).
Pest control as recommended by Egyptian Ministry of Agriculture Program. A
mechanical and chemical analysis of experimental soil conducted at
Mansoura Center of scil according to the methods of Black (1965) and Page
(1982). The chemical and mechanical anaiyses of the scil are tabulated in
Table (1).

Experimental design:

Treatments were arranged in the field using the split plot design with
three replicates. The main plots were assigned o planting dates whereas the
sub plots devoted for the seed rate.

Experimental procedures:
Sex piants of each plot were randomly taken at 55 days after sowing to
measure the following characters:
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Table (1): Mechanical and chemical analysis of the experiment soil.

Soil properties 1999 T 2000
Coarse sand % 101 | 1.15 |
Fine sand % I 26.80 2670 |
Silt % i 25.20 25.00
Clay % 46.00 t 47.Q00
CaC0, % 2.90 ! 2.80 |
Organic matter % ! 1,80 2.00 !
Total nitrogen % 1 0.16 014 |
Available phosphorus ppm ! 9.00 7.00 |
| Exchangeable potassium ppm I 2100 203.0 ?

A- Vegetative growth:

1. Plant height (cm)

2. Stem diameter {cm)

3. Number of branches/piant

4. Number of leaves/plant

5. Fresh weight of vegetative parts/plant (g.)

6. Dry weight of vegetative parts/plant (g.)
The data were obtained after drying vegetative parts in an electrical oven at
70°C up to constant weight.

7. Leaf area per plant in cm? calculated as a relation between area unit
and fresh weight of leaves (Koller, 1972} using the following equation:

disk area x no. of disks X F.W. of leaves
Leaf area =

Fresh weight of disks

B- Chemical composition of vegetative growth:
At 55 days after sowing, samples of leaves were taken (fourth leaf) to

determine the following measurements.

1. Total nitrogen as described by Jackson (1967).

2. Phosphorus as indicated by Olsen and Sommers (1982).

3. Potassium according to Jackson (1967).

4. Chiorophyii contents were determined. Disk sampies from the fourth
upper leaf were obtained and both chiorophyll were determined as described
by Mackinny (1941},

Statistical analysis:

The obtained data were subjected to statistical analysis using technique
of the spiit plot design according to Snedecor and Cochran (1968). The
treatment means were compared using Duncan's Multiple Range Testas
published by Duncan (1855).
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RESULTS AND DISCUSSION

Green parts of peas plant had been found to be affected by many
factors among these factors planting dates and plant density. They are of
great importance and exert great effects on vegetative growth, chemicai
composition flowering, quality, yield and yield component. Many research
worker in different countries investigated these two factors under Egyptian
conditions and particularly at Dakahlia Governorate. Therefore, the results
could be presented in the following crders:

A- Vegetative Growth:
1- Effect of planting date on vegetative growth:

The effect of planting date in 1999 and 2000 on growth parameters are
shown in Tables (2 and 3). Growing peas at 15 October significantly
increased plant height (cm), plant fresh weight {g.), plant dzy weight (g.),
number of leaves/plant, stem diameter (cm) and leaf area {cm®) per plant in
both seasons. These results are in agreement with those of EI-Sharkawy et
al. {1980) and Srivastava (1991 b).

It is evident from the above resuits that peas plants deveioped better
vegetative growth during October in both seasons than in the planting date
15% November or 15% December.

Table 2: Effect of planting date on vegetative growth during 1999/2000
seasons.
" Planting | Plant height (cm) | Fresh weight (g.) | Dry weight {g.) |
date 1999 2000 1999 2000 1999 2000
Oct. 15~ | 56.12A | 53.00A | 3563A | 33.90A | 9.18A | 9.00A
Nov. 15® | 50.00B | 49.16B | 30.98B | 29.12B 8.26B 8.118
Dec. 15" | 48.43C | 45.38C | 28.19C | 27.14C | 7.58C | 7.40C

Means designated by different letiers in the same column are significantly different at 5%
level according to Duncan's Multiple Range Test.

Table 3: Effect of planting date on vegetative growth during 1999/2000

seasons.
[ Plantin No. of leaves/ No. of Stem diameter Leaf area
g plant branches/plant {cm) {cm?)

date | —759s | 2000 | 1999 | 2000 | 1998 | 2000 | 1999 | 2000
Oct. 15T | 23.20A 20.9A 2.00A | 1.9A | 0.305A | 0.300A { 1050A | 1080A
Nov. 152 | 20.188B 19.38 1.88 1.68 ]0.290AB|0.286A | 9828 | 9408
Dec. 152 | 18.40C 17.9A 1.6C 1.5C { 0.2608 {0.255B 770C | 760C |
Means designated by different letters in the same column are significantly different at 5%
level according to Duncan’s Multiple Range Test.

2- Effect of seed rate on vegetative growth:

The effect of pianting density in 1989 and 2000 on growth parameters
are shown in Tabies (4 and 5). Growing peas as 50 kg/fed increased plant
height {(cm), fresh weight {g.) per plant, dry weight {g.Yplant, number of
leaves/piant, number of branches/plant, stem diameter (cm) and leaf area
{cm?®} per plant in both seasons. The medium piant density (50 Kg seed)
exerted a medium effect on all growth parameters in both seasons except
number of leaves per plant in the second season only.
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Table 4: Effect of planting density on vegetative growth during 1999 and
2000 seasons.

! Plant density | Plant height (cm) | Fresh weight {g.) | Dry weight (g._)_i
| Kgffed | 4999 | 2000 , 1999 2000 | 1999 2000
; 50 [ 55.4A ] 532A | 372A  369A ] 93A  [91A
; 60 ' 51.98B 50.88 | 234.8B : 3328 888  B.9B|

t i i 1
|75 | 498C | 479C | 304C | 208C | 88C__ 184G
Means designated by different letters in the same column are significantly different at 5%
levei according to Duncan’s Multiple Range Test.

Table 5: Effect of planting density on vegetative growth during 199¢ and
2000 seasons.
iPlant density| No. of leaves/ No. of Stem diameter *; Leaf area ]
[ Kgifed plant branches/piant {cm) | {em?) i
1
1
|
|

11999 | 2000 | 1998 | 2000 | 1993 | 2000 | 1989 . 2000
50 7 22.3A ¢ 204A | 25B6A f_ 19A | 0.320A  1000A | 980A ] 970A
80 21.5B 1 20.2A 1.8B 1,78 | 0.270B | 0.265B | 940B | 920B ’
75 18.6C; 1798 | 16C 1.5C | 0.260C ; 0.250C | 876C 860C |
Means designated by different letters in the same column are significantly different at 5%
level according to Duncan’s Multiple Range Test.

These results are expected since the greatest plant density {75 kg/fed)
seemed to make the plants crowded and shading each other. Therefore,
tends to be lower than those the lowest density or medium density.

These results are in agreement with those obtained by Behiry (1965). Siomon
(1970), Edje et al. (1975) and Mahatany {1980).

It is also clear that the effect of lowest plant density 50 kg/fed on
increasing fresh weight (g.) per plant, dry weight (g.) per plant, number of
leaves per plant, stem diameter (cm) and leaf area (cmz) per plant may be
attributed to the availability of light, water and nutrients under lower density of
piants per area.

Similar results were found be El-Deib {1982), Bakry et a/. (1984} and
Morsy (1986).

3- Effect of interaction hetween plant density and planting date on
vegetative growth:

The effect of interaction between plant density and planting dates on
growth in 1999 and 2000 is shown in Tables (6 and 7). itis evident from
Tables & and 7 that growing peas on 15 October planting date with 50 kglied
increased plant fresh weight (g.), plant dry weight (g.). number of leaves/ptant,
number of branches/plant, stem diameter (cm) and leaf area/plant (cm®) than
other treatments in both seasons.

It is clear that at the same planting date 15% October with 50 kg/fed.
piant height increased its also clear that within each planting date there is
clear increase thease characters plant height by decreasing plant density in
both seasons (Nov. 15% or Dec. 15%) tended to give lower vegetative growth
measurements in Dboth seasons. These results are in accordance with
separate effect of planting date and planting density. Similar results were
found by Akinola and Oxejola (1994), Hussein et al (1994) and Hammam
(1995).
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Table 6; Effect of interaction between plant density and planting dates
on growth under 1999/2000 seasons.

i Plant height Fresh weight Dry weight
Plant datei 5550 126 (cm) (9.} ; tg.)
glfe 1999 2000 | 1999 2000 ' 1999 | 2000
‘f 50 55.1A 54.2A | 42.4A 411A | 102A | 9.7A
Oct.15% 60 466C | 4568C | 373B | 352BC , 92B | 9.0B
75 406C | 370D ! 352BC | 30.0C | 86C | 82C
50 5308 | 514B | 36.1B | 36.0B | 04B | 9.2AB
Nov.15% 60 40.4C | 38.8CD |} 34.2BC | 32.5C 87C | 83C
75 382D | 364E | 310D | 200D | 84CD | 8.1D
50 390C | 38.0CD | 32.0CD | 31.0CD | 83D | 8.2C
Dec.15% ; 60 37.00 | 360EF | 3000 | 29.0D0 | 7.7E | 7.5DE
] 75 38.1E 354F | 27.0E | 280E | 79F | 72E

L
Means designated by different letters in the same column are significantly different at 5%
level according to Duncan’s Multiple Range Test.

Table 7: Effect of interaction between planting dates and plant density

on vegetative growth during 1999 and 2000 seasons.

Seed No. of No. of Stemn diameter Leaf area

rate leaves/ plant branches/plant {cm) (t:m2
Kg/fed| 199% 2000 | 1999 | 2000 1999 2000 1998 [ 2000

50 2416A § 2312A ) 2.90A ) 1.15A | 0.36A | 0.35A | 1158A [1140A
Oct.15% 60 23.36AB |20.14AB| 2.5B 1.88 0.29C | 0.28C | 1063C [1038B
75 20.98CD 119.17BC| 1.7C 1.6C |0.27DEF|[ 0.26DE | 968D 955CD
50 229BC : 214AB | 1.9B 1.8B 0.33B | 0.32B |1040BC j999BC
Nov.15% | 60 21.5CD | 206AB | 1.7C | 1.7BC ]0.28CDE| 0.27D | 998CD ;990CD
75 18.6E 16.2C |1.6DE| 15D | Q27EF | 0.26EF | S03E ; 893D
50 19.4DC | 19.2BC [1.7CD| 1.6BC { 0.288 | 0.27DE| 827F | B2QE
Dec.15% | 60 1586 (18.01BC|1.6CD| 1.5CD | 0.260 | 0.26EF | 756E | 745E
75 17.2E 6.2C 1.5E | 145D | 0.25EF | 0.24F 740E | 730E

Plant
date

Means designated by different letters in the same column are significantly different at 5%
level according to Duncan's Multiple Range Test.

B- Chemical Composition of Leaves:
1- Effect of planting date on chemical composition of leaves:

The effects of planting date in 1899 and 2000 on chemical composition
of leaves are presented in Tables (8 and 9).

It is clear from the data that growing peac on Zctober 15" increased
leaf content of total nitrogen percent. Phospherus percent as P,0O5 and
potassium percent as K;O in both seasons. However, the different planting
date had a little effect on potassium content in the leaves.

Table 8: Effect of planting dates on chemical composition of leaves
during 1999 and 2000 seasons.

Planting Nitrogen % | Phosphorus % Potassium %
date 1999 2000 1999 2000 1999 2000 |

Oct. 15— 3326A | 3.14A 0.540A 0.512A 2.150A | 2.000A
Nov. 152 3.200B ! 3.121A 0.480A 0.4448 : 2.000AB [1.920AB
Dec. 15¢ 2B804C | 2.503B 0.4268 0.404C | 1.9208 1.840B f
Means designated by different letters in the same column are significantly different at 5%
level according to Duncan’s Muitiple Range Test.
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Table 9: Effect of planting dates on chemical composition of leaves
during 1999 and 2000 seasons.
Planting Chiorophyll a Chlorophyllb | Totala+b
date 1599 2000 1999 2000 | 1999 2000
Oct, 15T 1.120A 1.00A 0.941A 0.850A 2.1A 1.90A
Nov. 15¥ 0.916B 0.890B 0.790B 0.740B 1.7B 1.60B
iDec. 158 0.883B | 0.780B 0.750B 0.740B 1.628 1.608
Means designated by different letters in the same column are significantly different at
5% level according to Duncan's Multiple Range Test.

For nitrogen, where significantly differences between different planting
date on leaf content of nitrogen of the first season only, but on the where
second season insignificant between the first and second planting dates, but
the third pianting date give the lowest leafs content of nitrogen.

For phosphorus, the planting date had a great effect on leaf content of
phosphorus during the first planting date had the medium content of
phosphorus and in the second planting date had the lowest content of
phosphorus.

These for phosphorus are expected since there was a gradual
decrease of temperature from October up to December planting date. This
gradual decrease of temperature make a gradual ties up of the phosphorus in
the soil and makes the phosphorus unavailable for plants as the temperature
decrease.

For nitrogen and potassium content in the leaves over the planting
dates, it is observed that the differences are not sharp between the first and
the second planting date, but the decrease in the third planting date may be
attributed to the shortage of phosphorus in the soil and the decrease of
temperature during that time which restricts nitrogen and potassium uptake.
These results are in agreement with El-Sharkawy et al. {1990), El-Adham et
al. (1990) and Farag et al. (1991).

Growing peas during October 15 planting date gave the highest
content in the leaves of chlorophyll a, b and total a + b with a significant
differences from growing on November 15% and December 15" planting dates
in both seasons. There was no differences in leaf content of chlorophyll
during October may be a result of the suitable light intensity and temperature
during October for a winter crops.

Light intensity period of exposure and temperature has an effect on
chlorophyll synthesis {Hassona, 1983). Itis clear from Table 2 that October
had the medium terperature that may be suitable to chiorophyll synthesis.

2- Effect of seed rate on chemical composition of leaves:

The effect of plant density in 1999 and 2000 in chemical composition of
leaves and presented in Table (10 and 11), growing peas at 50 kg/fed
increased nitrogen, phosphorus, potassium, chlorophyll a + b and total
chlorophyll in leaves than growing at 60 kg/fed and 75 kg/fed in both seasons
phosphorus contain leaves did not affect by growing plants at 50 or 60 kg/fed.
it seemed to give similar content. These results are discussed according to
the effect of wide spacing, which permits plants to take up nutrients.
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Table 10: Effect of seed rate on chemical composition of leaves during
1599 and 2000 seasons.

: Seed rate

Nitrogen content

[ Phosphorus content | Potassium content |

, : % % %
kglfed 599 T 2000 1999 2000 1999 | 2000
50kg  3.420A | 3212A | 0.53CA 0.495A © 2.195A [ 2.018A
| B80kg | 3.064B | 29928 0.492A 0.470A 20778 | 2.026B
| _T5kg | 2.720C ! 2.654C ) 04228 | 0.390B ; 1.810C |[1.716C
Table 11; Effect of plant density on chemical composition of leaves

during 1999 and 2000 seasons.

i Total chi i

| Seed rate Chlor:phyll Chlor:phyii ota cah+obrophyf

;  kglfed 1999 2000 1998 2000 1999 2000

lL 50 kg 1.088A 1.042A 0.870A 0.830A 1.969A 1.854A

I 60kg 0.9668 0.9286 (.8308 0.800AB 1.800B | 1.799B
75 kg 0.894C 0.890C 0.8008B 0.7888B 1.790C | 1.780C

Water and light better than intensive spacing and than accumulate
more minerals in the leaves. The increase of chlorophyll a + b and {otal
chiorophyll at 50 kg/fed may be due to the increase of total nitrogen in the
leaves in this treatment, since nitrogen is an essential element for chlorophyll
synthesis. These results are in harmony with Goma (1964); Mafra et al.
(1974); Mack (1983); Hassona {1983) and EI-Afifi and Darweesh (1990).

3- Effect of interaction between planting dates and seed rate on
chemical composition of leaves:

The effects of interaction between planting dates and plant density are
presented in Tables (12 and 13). It is evident from Table 12 that growing
peas on the 15% of October planting date with 50 kg/fed gave the highest leaf
content of total nitrogen, total phosphorus and totai potassium percent on
both seasons. On the cother hand, growing peas at late time and heavy
density i.e. 15 of December with 75 kgffed exhibited the lowest leaf content of
nitrogen, phosphorus and potassium.

Also, over the three planting dates the heavy density showed lower
content of nitrogen, phosphorus lower content of nitrogen, phosphorus and
potassium than the highest or medium density on both seasons.

On the other hand, it is cbserved that there were no great difference
between growing peas on QOctober or November planting date with the height
or medium density in accumulating nitrogen, phosphorus and potassium in
the leaves.

The results are in agreerment with Farag et al. (1991) and may be due
to the sutable weather and number of Plants.

Growing peas on October 15T planting date with 50 kg/fed increased
chlorophyll a + b and total chlorophyll in the leaves in both seasons.
However, chlorophyll b showed the same increase over the three planting
densities.

The lowest content on chiorophyil b and total chlorophyll was found
growing peas on December 15" planting date.
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Tabie12: Effect of interaction between seed rate and planting dates on
chemical composition of leaves during 1999 and 2000

seasons.
‘i Nitrogen Phosphorus Potassium
lPlant date Seedfrate content % content % content %
I kaffed 509 T 2000 | 1999 | 2000 | 1998 | 2000
J 50 380A | 374A | 0627A | 0620A | 2.32A | 2.30A
iOct.15" ’ 80 | 3.76AB | 3.60AB ' 0.62BC | 0.618AB | 2258 | 2.20B
‘= 75 i 2.99D | 2.94CD ;0.617CD | 0.6158C | 220D |2.18CD;
: 50 375A | 3.73A | 0.623AB : 0620AB | 230B | 2.27B
‘Nov.15% 60 3.708C l 3.60BC | 0.615CD | 0.610BC  2.20BC | 2.178 !
| 75 2.85DE | 2.80DE | 0.610D | 0.600C | 2.16E | 2.13E
[ 50 3.70CD i 3.68CD | 0.6180 | 0.615C [216CD ! 2.13C
Dec.15% 60 3.68E | 365E |0.610CD | 0.600BC |2.12CD | 2.10D

75 280E | 275E | 0.600D | 0.594C | 2.11E | 2.08E

Means designated by different letters in the same column are significantly different at 5%
level according to Duncan's Multiple Range Test.

Table 13: Effect of interaction between plant density and planting dates
on chemical composition of leaves during 1899 and 2000

Seasons.
Chlorophyll a Chilorophyll b Total chlorophyll
Seed rate
b
Plant date kgffed mg/g F.W. Mg/g F.W. a+

1999 2000 1999 2000 1999 2000
50 1.380A | 1.290A | 0973A | 0.960A | 2.350A | 2400A
Oct.15% 60 1.130B | 1.020A | 0.920A | 0.912A | 2.030A | 1.900B
75 0.967CD{ 0.950B | 0.920A | 0.900A ] 1.380C ! 1.790C
50 0.980C | 0.953C | 0.850B  0.830AB | 1.830C | 1.820C
Nov.15% 60 C.912DE}| 0.816DE | 0.780C |0.730BC | 1.690D | 1.580D
75 0.863E | 0.845E | 0.750C { 0.700C | 1.580F | 1.500D
50 0.900DE|} 0.893CD | 0.810BC | 0.760BC | 1.715D | 1.650D
Dec.15% 80 0.883E | 0.882DE | 0.773C | 0.7308C | 1.660DE | 1.600D
75 0.861E | 0.850DE | 0.750C | 0.700C | 1.600EF | 1.550D
Means designated by different letters in the same column are significantly different at 5%
level according to Duncan’'s Multiple Range Test,
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