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EFFECT OF SOME AGRICULTURAL TREATMENTS ON
SEED PRODUCTION AND QUALITY OF COWPEA

El-Assiouty, F.M.M.
Vegetable Res. Dept., Hort. Res. Inst., Agric. Res. Center

ABSTRACT

Tow field trials were conducted at Vegetable Research Farm of Horticultural
Research Institute, Kaha, Kaluobia Governorate during two successive summer
seasons of 2001 and 2002 to study the effect of plant spacing (10, 20 and 30 cm) and
foliar application with potassium (0, 1, 2, 3 cm/L) on growth, seed yield and quality of
cowpea cultivars i.e. Kafr EI-Sheikh (1) and Kaha (1). Obtained results could be
summarized as follow:

1- Kafr El-Sheikh (1) cv. surpassed Kaha (1) cv. in all measurement growth
characters, i.e. plant height, number of branches and leaves, leaf area, fresh and
dry weight of plants, also in seed yield and its components expressed as number
and weight of pods, number of seeds per pod, 100-seed weight (seed index),
seed yield per plant and per feddan, produced 35.2 and 39.6% seed yield more
than the other cultivar in the two seasons, respectively and gave the highest
values of germination (%), seedling length and protein (%) in dry seed.

2- All vegetative growth traits recorded higher values in wider spacing 20 or 30 cm
except plant height which was maximum under closer spacing (10 cm). Also, all
seed yield components characters were enhanced with increasing plant spacing
except seed yield/feddan which was maximum under narrow spacing, as well as,
seed quality characters except germination speed recorded higher values under
wider spacing compared to closer spacing.

3- Spraying cowpea plants with potassium increased plant growth characters, seed
yield and its components, germination percentage. seedling length and protein
(%) in seed. Using potassium at (2 cm/L) was the most effective treatment for all
studied characters.

4- Interaction effect of cultivars, plant spacing and potassium were differed for all
studied characteristics.

In general, it may be recommended to groew the used cultivars under closer
spacing (10 cm) and spraying plants with foliar application of potassium at (2cmil) to
obtain the highest seed yield/feddan as well as seed quality..

INTRODUCTION

Cowpea (Vigna unguiculata L. Walp) is considered to be one of important
legume crops grown in summer season in Egypt for its green pods and for
dry seed, which seeds represent a cheif source of protein.

The seeds production and seed quality depend on many factors. Some of
these factors are the used cultivars, plant spacing and foliar nutrition with
potassium.

Cowpea cultivars differ genetically in most of vegetative growth
characteristics i.e. plant height, number of leaves and branches, leaf area,
fresh and dry weight of plant as well as seed yield and its components, also
seed quality i.e. seed germination characters and protein percentage
(Remison, 1980, Morsy, 1986, Fayad, 1997, Mohamed et. al., 1999, Fawzia,
2000, Fawzia and Soad, 2000). Metwally et al, 1998 pointed out that Kafr el-
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Sheikh-1 and Kaha-1 as new cultivars of cowpea where the first Cv.
surpassed the two commercial cultivars, i.e. Cream-7 and Dokki 331 for seed
index, seed yield and protein percentage in summer seasons, whereas, the
second one surpassed these commercial cvs. for seed in fall season.

Many reports showed the importance of plant density through inter and
intra-row spacing or number of plants per hill on vegetative growth, seed yield
and its components as well as seed quality characteristics. Such reports
pointed out that, plant growth in low density recorded higher values of all
vegetative growth traits than those of in the closer plant density, except plant
height which was maximum under closer plant density. Also, low density
increased all yield components, while high density increased seed yield per
plot (Abdel-Salam, 1963, Saleh et al, 1980, Rajesh et al, 1997, Fawzia, 2000
on cowpea, Shafik et al, 1988, Abdel Gaid, 1996, Ashmawy et al, 1998, El- .
Set et al, 1999, Wafaa, 2000, Mohamed, 2003 on faba bean, Ali and Ebaid,
1991 on soybean, Anisa et al, 1995 on common bean, Abd-El-Naby et a/
1998, El-Gamiely et al, 1998 on peas.

Among the essential nutrients needed by the plant is potassium, which
plays a highly recognized in role in plant life, where an adequate supply of
potassium for plant improves the quality and quantity of productivity. The
stimulative effects of potassium on plant growth, also the favourable effecton -
seed yield and quality were reported by Tayo, 1981, Kandagal et al, 1990,
Shide et al, 1991, shide and Jadhav, 1995, Hassan 1998, El-Shaikh, 1999,
Fawzia and Soad, 2000, on cowpea, El-Mansi et al, 1991 on broad bean, -
Hewedy et al, 1994, Ramamoorthy et al, 1995, Kandeel and El-Maddah,
1997 on phaseolus spp., Annaduari et al, 1994 on soyabean and El-
Habbasha et al, 1998 on peas.

This investigation aimed to study the response of growth, seed yield and
quality of some cowpea cultivars to different plant spacing and foliar spray
with potassium.

MATERIALS AND METHODS

Two field experiments were carried out at Vegetable Research Farm of
Horticultural Research Institute, Kaha, Kaluobia Governorate during two -
successive summer seasons of 2001 and 2002 to study the effect of plant
spacing and foliar application with potassium on growth, seed yield and
quality of cowpea cultivars i.e. Kafr EI-Sheikh-1 and Kaha-1. The soil was _
loamy clay with PH 7.8. The available content of NPK were 140, 4.5 and 0.6
ppm respectively. Eeach experiment included 24 treatments, which were the
combinations of two cultivars, three treatments of spacings and four
concentrations of foliar application with potassium as follows :

A- Cultivars
1- Kafr El-Sheikh-1 (cv.1) 2- Kaha-1 (cv.2)
B- Plant spacing
1-10cm (Sp;) 2-20cm (Spz) 3- 30 cm (Spa)
C- Potassium
1- Spraying with water (Control) ..... (Ko)
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2-  Spraying with 1 cm/L (K,)
3-  Spraying with 2 cm/L (K3)
4-  Spraying with 3 cm/L (K3)

The treatments were arranged in a split-split plot design with three
replications. Cultivars were assigned to the main plots, plant (hill) spacings
were randomly distributed in sub plots, whereas potassium treatments were
randomly devoted in the sub-sub plots. Treatments means were compared by
Cuncan'’s Multiple Range Test (Duncan, 1955).

Seed of cowpea (Vigna unguiculata, L. Walp) were sown on April 19" and

of 2001 and 2002, respectively in hills 10, 20 and 30 cm apart on one side
of ridge. The plot area was (12 m?) consisted of four ridges, each one of 60
cm width and 5m in length. Foliar spray with potassium as K-lequid (37.5
potassium oxid produced by Kafr El-Zayat company for pesticides and
chemicals) was done twice at 45 and 52 days from sowing. The normal
practices of cowpea production were followed.

At flowering stage, randome samples of 5 plants were taken from the two
ridges of each sub-sub plot record the following vegetative growth
characteristics (A) :

1- Plant height (cm). 2- Number of branches per plant.

3- Number of leaves per plant. 4- Fresh weight per plant (gm).

5- Dry weight per plant (gmg.

6- Leaf area per plant (cm®) was calculated as a relation between area

unit and fresh weight of leaves (Koller, 1972) using the following
formula :

15!

Fresh weight of leaves
Leaf area incm?® = X leaf area of disks in cm?
Fresh weight of disks

At the seed harvest stage the following data were recorded the following
seed yield and its components characteristics (B) :

1- No. of pods per plant. 2- Weight of pod per plant (gm).

3- No. of seeds per pod. 4- Seed yield per plant (gm).

5- Seed index (weight of 100 seed) in gm. 6- Seed yield/fed. (ton).

The following data were recorded for seed quality characteristics (C) :
1- germination percentage : According to the international Rules of (ISTA),
1993.
2- Germination speed (days) was calculated according to Edmond and
Drapala (1958) : Mean number of days requied for germination
(Gt XNy +G XNy + ... G N,

Where :
G = Number of germinated seed in certain day.
N = Number of this certain day.
3- Seedling length (cm) was calculated (7) days after germination of the
produced seed.
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4-  Total protein percentage in dry seed were determined using micro-
kjeldahl method according to the procedure described in A.O.A.C.
(1965) and the total protein percentage were calculated by the
multiplication of nitrogen values by 6.25.

All data in both seasons were subjected to proper Statistical analysis
according to Snedcor and Cochran (1980).

RESULTS AND DISCUSSION

A-Vegetative growth
A.1. Effect of cultivars

The results reported in Table (1) indicate that, there were significant
differences between the two cultivars in all growth characteristics. It is also
clear that, Kafr El-Seikh-1 cv. was superior than Kaha-1 cv. These resuits
were true in both seasons. The above finding confirmed the results recorded
by Remison, (1980), Morsy(1536), Fayad (1997), Metwally et al (1998),
Mohamed et al (1999), Fawzia (2000) and Fawzia and Soad (2000) working
on many cowpea cvs, who reported that, variation between cultivars could be
attributed to the genetic factors.

A.2. Effect of plant spacing

It is obvious from the same data in Table (1) that all vegetative growth
traits; i.e. plant height, number of branchers and leaves per plant, leaf area,
fresh and dry weight of plant were significantly affected by plant spacing.
Higher values of all growth characteristics were obtained by widening spacing
(20 or 30cm) except plant height which was maximum under narrow spacing
between plants in both seasons. These results may be explained, as the
narrower planting space, the more competition between plants for nutrients,
light and water. Wider space for plant gave the chance for more branching
and corresponding, more leaves can be born by increasing number of
branches per plant (Abd El-Rahman et al., 1983). These results are in
harmony with those reported by Abdel El-Salam (1963), Saleh et al (1980),
Fawzia (2000) on cowpea, Ashmawy et al (1998), El-Set et al (1999), on faba
bean, Abd El-Naby et a/ (1998) and El-Gamiely et al/ (1998) on peas.

A.3. Effect of potassium

The growth characters of cowpea plants were influenced significantly by
the foliar potassium application during the two experimental seasons (Table
1). All measurements growth characters, i.e. plant height, number of leaves
and branches, leaf area, fresh and dry weight of plant significantly increased
with increasing potassium concentration up to 2cm/L. The highest vales were
obtained from foliar spray of 2cm/L potassium (K;), whereas the lowest
values were produced from the untreated control plants (Ko). The favourable
effect of potassium might be due to, it is playing a vital role for normal cell
division, translocation of carbohydrates and reduction of nitra‘es particulary in
meristems (Black, 1960), in addition to, Edmond et al. (1977) pointed out that
potassium is essential in the metabolic processes of important plant
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constituents needed for normal plant growth and development. Hassan
(1998), EI-Shaikh (1999), Fawzia and Soad (2000) on cowpea, El-Mansi et al.
(1991) on broad bean, Hewedy et al. (1994), Kandeel and El-Maddah (1997)
on common bean, came to the same conclusion. On the other hand, El-
Habbasha et al. (1996) found that, spraying peas with potassium at a
concentration of 1.5 cm/L gave the shortest plants.

A.4. Effect of interactions
A.4.1. Effect of cultivars x plant spacing

Data tabulated in Table (2) illustrated that, the interaction between
cultivars and plant spacing was significant for all vegetative growth traits. On
the other hand, plants of Kafr El-Sheikh-1 cv. growth under wider spacing
(30cm) produced more number of branches and leaves per plant, higher
fresh and dry weight of plant and more leaf area/plant than the other
interaction treatments, while, the tallest plants were obtained from Kafr EI-
Sheikh-1 cv. growth under close spacing (10cm) in both season. Surpassed
Kafr El-Sheik-1 cv. with wider spacing may be due to the vigours growth of
cultivar. Similar results were obtained on cowpea by Fawzia (2000).

A.4.2. Effect of cultivars x potassium

The effect of interaction between cultivars and foliar spraying with
potassium (K) on vegetative grcwth are shown in Table (3). It is evident that,
spraying plants of Kafr EI-Sheikh-1 cv. with potassium at 2cm/L (Ka)
increased all growth characters than the other treatments in both seasons.
Similar results were obtained by Fawzia and Soad (2000) on cowpea.

A.4.3. Effect of plant spacing x potassium

The interaction between treatments of plant spacing and that of
potassium application as foliar spraying on growth measurements of cowpea
plants during two seasons are shown in Table (4). It is clear that, the highest
values of number of branches and leaves per plant, leaf area as well as fresh
and dry weight of plant were obtained from plants grown under wide spacing
(30cm) and spraying by potassium at 2ecm/L (K,). On the other hand, the
tallest cowpea plants results with narrow spacing (10cm) and potassium foliar
spray at 2cm/L (K;). These results were true in the two experimental
seasons. Similar results were obtained by El-Habbasha et al. (1996) on pea.

A.4.4. Effect of cultivars (Cv.) x plant spacing (Sp) x potassium (K)

The interaction effect of Cv. x Sp x K on vegetative growth are shown in
Table (5). Data reveal that, plants of Kafr-El-Sheikh-1 cv (cv.1) grown under
wider distance i.e. 30cm (Sp;) with potassium foliar spray at 2em/L (Ky)
enhanced all the characters of plant growth except plant height. On the other
hand, the tallest plants with Kafr-El-Sheikh-1 (Cv.1)under close spacing i.e

10cm (Sp1) and potassium spraying at 2cm/L (K2). These results were true in
both seasons.
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B- Seed yield and its components
B.1. Effect of cultivars

Number and weight of pods per plant, number of seeds per pod, seed
index (100-seed weight), seed yield per plant or per fed., influenced
significantly by cultivars as shown in Table (6). It is obvious that, Kafr El-
Sheikh-1 cv. surpassed the Kaha-1 cv. in all seed yield characters in both
seasons. The superiority of Kafr El-Sheikh-1 cv. due to the high number of
pods per plant, number of seed per pod and the heaviest seed index. Kafr El-
Sheikh-1 produced 35-2 and 39-6 % seed yield per feddan more than the
Kaha-1 cultivar in the first and second seasons, respectively.

These results are in agreement with Remison (1980) Morsy (1986),

Fayad (1997), Metwally et al. (1998), Mohamed et al. (1999), Fawzia (2000)
and Fawzia & Soad (2000) working on different cultivars of cowpea. They
reported that seed yield components were fairly stable with cultivars
specifically.

B.2. Effect of plant spacing

Data presented in Table (6) show the effect of plant spacing on dry seed
yield and its components expressed as number and weight of pods per plant,
number of seeds per pod, seed yield per plant or per feddan. It could be
summarized that the all traits except seed yield per feddan increased with
increasing plant spacing from 10 to 20 or 30 cm, whereas, the close spacing
(10 cm) gave the highest seed yield per feedan. This might be due to the
increase of number of plants in unit area.

These results are similar to those reported by Abdel Salam (1963), Saleh
et al. (1980), Rajesh et al (1997), Fawzia (2000) on cowpea, Shafik et al.
(1988), Abdel Gaid (1996), Ashmawy et al (1998), Waffa (2000, Mohamed
(2003) on broad bean, Ali and Ebaid (1991) on soybean and Anisa et al.
(1995) on common bean.

B.3. Effect of potassium

Data in Table (6) indicate that, number and weight of pods per plant,
number of seeds per pods, seed index (100-seed weight), seed yield per
plant and per feddan were significantly increased by using potassium as foliar
spray. The maximum increases resulted from plants sprayed with 2.0 cm/L
potassium (K;) compared to the other treatments. This treatment gave the
highest dry seed yield of 1.169 and 1.342 ton/fed. in the first and the second
seasons, respectively. The increment in dry seed yield might be due to the
increases in number and weight of pods per plant, number of seeds/pod and
weight of 100 seed (seed index), in addition to the role of potassium in plant
metabolism and accumulation of carbohydrats (Hassan, 1998). Similar results
were concluded by Tayo (1981), Kandagal et al. (1990), Shide et al. (1991)
Shide and Jadhav (1995), El-Shaikh (1999), Fawzia and Soad (2000) on
cowpea, Annaduari et al. (1994) on soybean, Hewedy et al. (1994) and
Ramamoorthy et al. (1995) on Phaseolus spp.
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B.4. Effect of interactions
B.4.1. Effect of cultivars x plant spacing

Data in Table (7) revealed that, seed yield and its components were
affected by the interaction between cultivars and plant spacing. The highest
number and weight of pods/plant, number of seeds per pod, seed yield/plant
and seed index (100-seed weight) were obtained from the Kafr El-Sheikh-1
cv. plants under wide spacing (20 or 30 cm). On the other hand, the cultivar
(Kafr EI-Sheikh-1) grown under closer space (10 cm) produced the highest
seed yield/feddan. Similar trend was observed with morphological traits . In
this respect, Jallow (1985) on cowpea, reported that cultivar x plant density
reflected highly significant interaction effects on seed yield. Fawzia (2000) on
cowpea, found that H.8-9 cv. with low plant density was the superior
treatment regarding all seed yield components except seed yield/feddan,
while the same cultivar with high density gave the maximum seed yield/fed.

B.4.2, Effect of cuitivars x potassium

The effects of interaction between cultivars and foliar application with
potassium (K) on seed yield and its components are shown in Table (8). Data
reveal that spraying plants of Kafr El-Sheikh-1 cv. with potassium at 2cm/L.
(Kz) gave the highest values of seed yield and its components in both
seasons. Fawzia and Soad (2000) on cowpea, pointed out that foliar nutrition
with potassium-f on IT85D-1010 cv. resulted in the production of the highest
total dry yield and its components.

B.4.3. Effect of plant spacing x potassium

The interaction between treatments of plant spacing and that of
potassium application as foliar spraying on seed yield and its components of
cowpea plants during the two seasons are shown in Table (9), it is obvious
that, all seed yield components except seed yield/feddan in wide spaces (20
or 30 cm) combined with potassium at 2 cm/L (K;) recorded higher values.
On the contrary, the lower spacing of 10 cm x potassium at 2 cm/L (K;) gave
the maximum seed yield/fed. In this respect, El-Habbasha et al. (1996) on
peas, reported that the highest values of number of pod per plant were
obtained with dense planting and sprayed by potassium, whereas, wide
seeding and using potassium spraying gave the highest number of seeds per
pod.

B.4.4. Effect of cultivars (Cv.) x plant spacing (Sp) x potassium (K)

The interaction effect of cultivars x plant spacing x potassium are
presented in Table (10). It is clear that, piants of Kafr El-Sheikh-1 (cv.1)
grown under wider distance i.e. 30 cm (Sp;) with potassium foliar spray at 2
cm/L (K,) recorded the higher values of all seed yield components, except
seed yield per feddan. On the contrary, the same cultivar (cv.1) under close
spacing of 10 cm (Sp,) and application of potassium at 2 cm/L (K;) gave the
highest seed yield per feddan. These results were true in the two
experimental seasons.

7372



J. Agric. Sci. Mansoura Univ., 29 (12), December, 2004

‘1sa) abuey ajdpnw s,uesung o} Buipioaoe |aAs) %5 Je ApuesyuBs aie uwnjod swes ay) Ul s1ap9) juasayp Aq pejeubisap sueap

P6ESO JELSO0 [ 969) | PO2BIL 2282 2/'82 oG8 PS8 P 1'G2 PELE 2661 9602 wo Qg
280L°0 | 24220 | 2¢9L | P22 9L P6Yve pg8'sZ PLg ez8 2982 qoee PS8l PO6L ‘wo o¢
qlio'L 26¥60 | PL'GL PSS9l JTLL 4991 8zl 36, egie 288l 86wl $ L€l ‘wo gL

|-ByEY
28080 | P96L0 | EGBL eggl E Q'8¢ E6 LY B66 egol qg6z 2G'LE ezie epee wo 0g¢
q900°'L | 96860 | 9E8IL q9/lL q0'se q.lLve BEg6 q86 egcee e L'EE qlLoz 2902 wo 0z
egye’l | e6¥2L | 0891 | 20qZ'/LL 9G'Ee agpzz qv'6 206 4002 1€°81 $LvL agylL wo QgL

L-UNIays-|3 yey
2002 1002 2002 1002 002 L00Z 2002 L002Z 2002 L00Z 2002 L1002
uo]) ‘peypieik (wB) (wB) podjspesg {wB) juejd/spod sjuawjeal)
paag Xapui paag juejd/pjaif psag JO'ON juejd/spod jo “Im jJo "ON

"sjue|d eadmoo jo sjuauoduwiod sj1 pue pjajk paas uo Buoeds juejd pue SIEAIJIND UdaMjaq J0aye uoljoelaju| :(2) a|qel

‘Jsa) abuey ajdyn s,uesunq o3 Buipioooe jans)| 9,6 e Apueoyjubys ale uwnjoo swes ay) uy s1eye| Juasayip Aq pajeubisap sueapy

q€z8'0 | 90060 |AZLL [ qe¥ZL [ 2062 | as6Z | ave | 906 | a86z | 908z | 952t | 988l €N
BZvE'l | B69L'L | BOGL | BELL | BEGE | B6GE |BOOL | Bp6 | BGPE | eOVE | egEZ | eLzzZ ZM
99980 | 95080 (QLZL | 29441 | a9z | 2¢'9z | 928 | az8 | agsz | 2292 | azel | 284l Y
0/860 | P¥¥90 | 9.9L | 9991 | pz6L | P¥1iZ | 9z8 | 2¢8 | 2661 | PeLz | ovbL | Pyl oM
2€/90 [ °¥890 [BZ'8L [ BQLL | EGEE | ecGe | €26 | Ev6 | A€iz | Avie | €50z | €91z wo 0g
9.98°0 | 98980 | 9€'ZL | QZ'ZL | 4662 | 9Z0¢c | 906 | 906 | ee0c | e9zZE | qag6L | ag6l wo 0z
BEBL'L | B/60L [O€Q9L | 92891 | 92v0z | 9¢6L | 2¢8 | 228 | 290z | 9581 | o8¥L | 21yl w0}
QS50 [ 98¥.0 | Q€9L [ Q9L | QvEZ | GL€Z | A6 | 908 | 906Gz | dcZz | 98y | asLL L-eyey
ByS0L | BLIOL | BZ8L | 6L | BYZE | egZE | Bs6 | es6 | BGuZ | e9uz | OBl | eZEL L-UNIBYs-i3 ey

002 100z | zooz | ooz 200z 100z | zooz | o0z | zooz L00Z 200z 100Z

{uo1) “‘paypieik (wb) (wB) podjspeag (wb) wejd/spod sjuauneas)

paag Xapu| paag juejd/pjalA pasg JO'ON juejd/spod jo Im jo 'oN

*sjuejd eadmood jo

sjuauodwod sy pue pjaih paas uo (y) wnissejod yum Buifeids Jdejjoj pue Bujoeds jue|d ‘siean|no jo J0ay3 :(9) aiqel

7373




El-Assiouty, F. M. M.

1se) abuey aydnin s,uedung 0} Buipiodoe [aA3] %

G 1e Ajuesyiubis ae UWN|OD SWES ay) U} SJapa] Juasapp Aq

pajeubisep sueal

36800 | UBJBOL0 | 908F | EL8L | POIE [QZZE [ePPq06| 9eG6 | 4562 |PYIE| A86L | ABIC £

2q /660 | 426080 | BL6L | BZ8L | BLGYr |B60V | dB6'6 66 qapve |asee | eosz | eosZ Y

ecco0 | WBpo90 | 908l | Qes/L | 9€€E |ov'ee |pogez6| geE6 | 4692 | 2962 | A¥0Z | 960C ]

89.¥'0 19650 qg/lL | qevsL | e2vz |peez |sepo2se | 2q06 | Bezz | 429z | PEOL | POEBE oM
wa 0g

2p6LL0 | ®PEZ60 |PPAZLL |OQBZLL| BEGZ |O¥CE | PP LB qe Z'6 21°1E | 29vE | POZBL q902 €ex

qeeet qQoLL'tL q6°Ll eQgl q6¢r [ A68E | BEOL qe v'6 ey |BLOV | BYPVE Eg'Ed A |

P2 1680 6)1820 | 2a¢ZL |29e0ZL| PROE | P6LZ |@POqL'6| POAS8 | PLEZ | 2€EE | Q961 2761 LM

agZes o Yy /190 [POG69L| 29991 1802 8/L'lZ | ep P8 PO '8 ybgiz | 6yzz | 2061 8 /Gl oM
un 0¢

qQ2al’l 5990.0+ |epo¥9lL [2ae0’ /L | Dgsl g8l o 08 ep e yo'Lz |yoseL | asvl 16°€L €M

e /081 eges’L | PAQLLL| Qe 9Ll PLIE | P6LZ | 2QB L6 | 2QB L'6 agLz | 6otz | 2906l PLLL A

296901 pPozi60 | ®PZ9L | 29L91 Bggl 1Ll 1908 epegeg 1’61 ye'LL | egvl jeel LM

apz690 | 646520 | @¥SL | 2191 | uzzL |Byer | J9L ag. fegl |[1e5E | sz | BLn oM
3 wd gl

2002 1002 2002 100z 2002 m 1002 2002 1002 2002 1002 z00Z 1002
{uoy) "paypielh (wb) (wb) pod/spaeg (wB) yuejd/spod sjuauneas)
pess Xapuj peasg juejd/pjaif paag jJo'oN juejd/spod jo “IM J0 'ON

sjue|d eadmo? jo sjuauodwod
s)1 pue pjalk paas uo (y) wnissejod ypm Buihesds seijoy pue Buroeds jueld uaamiaq 10343 uondeIAU] :(g) a1qelL
-1se) aBuey ajdniny s,uesung o} Buipiodoe |9Aa| %6 e Apuedyiubis aje uwnjod awes ayj ul siayje| Jussayip Aq pejeubisep sueay

P2 LYL0 P iSL0 2691 | PQ6OL apIT P8vZ o¢'L 6L 2€'92 qo0'8Z PoO6LL qs'8L 3]
q 604 qzZeo'L 2021 e AV A S q/L'ee 26°0E qe'6 pasge qzZ'Le e{y'ee qe’lz eQze N
P 6690 pzE90 | 2€9L | POSOL 8522 agze 22y apo8 pzve P99z P 6Ll 211 5]
268r0 8 LLs0 PGSL pLatL 1091 A1 R ) ars 1Z'8l 1502 a0vl pPeEL [P}
|-eye
2QG060 | QEVDL a6'Ll qe 6Ll P98z qLve qve qe 00l JgSZ | 296L2 pPOLL qO6l e
B E6S'L B 90€E’L e 06l eo'gl e oy e gor e Q0L BEOL e LlE e L'EE BEVT egZZ re']
qEeo’t 28160 q6'Ll qe 2'LL 212¢ 2Z0¢ qe /'6 q6'6 2¢'9Z pog9z 248l qral ]
P ¥89°0 PLLLO a6'LL o0qeLt e yze P92 qo06 288 9602 81zZ oLyl 2691 oM
L-HRYS-3 ye
N.oeu ; von__aw 2002 o) 100z Z00Z 214 002 100Z z00Z 1002 200z vo"_eou
uol) ‘pey/piel w podjspaasg (wil wedss sjuawneal)
peag Xapuj pasg (WB) uerdpiok pees JO'ON juejdsspod Jo I JO "ON

‘sjuejd eadmo? jo sjuauodwod
)1 pue pjaik paas uo (y) wnissejod yym BujAesds seijoy pue sieAR|nd usamjaq 302} uonoeaju| :(g) sjqel

7374



J. Agric. Sci. Mansoura Univ., 29 (12), December, 2004

“1sa) abuey ajdpn s,ueaung o) Buipioooe [9A8] %6 je Ajueayiubls a1e uWN|0d awes ay) u) s1ana| Juasayip Aq pajeubisap sueaw

hy6y'0 | wpzgs'o [lube 69l sepaq L'LL (b 09z|Bycoe | BjeLg | uBesg | UBOHZ | JZ0E [BP2 L'6LPPOIGIZ| €M
ub pe2'0 | Hub 120 [UBJeP G'2119poqe v L| PO 9'8E (9P E£'¥E [9POqR 9'6| Bj@po 06| UB L'SZ | A ¥'6E | QOEZ |ABEWZ| ZTH | oy
hgzso | w2950 ubje 2oLl jepo 2oL [By2zz| sz | Bepeg | ubieg | Ja¥'8Z | J¥6Z | 2L0Z |#BP0O0Z| LM
llovo w/zyo |wbjsoL| jogol | 1oz [Apez |ubeos | wbiLg | foiz |Begz |Biool (ubLzL| oM
liZ6G0 |hubjo6Le ol wubjvol [Jepoaeol | Motz [ubzez| ubiz [ wBL'g | P66BE |PZOE (J8P0OBL|BPO'LZ| €M TN
ubjep LE0'L| 4P €660 [1uBje 6'91|JOPOgE €21 @ Z'9E [P P'EEPOPOGR G6| UBjy'B | QL'BE |29 ¥BE| ABZZT |WEEZ| TH | 4 THAD
fiyoozo | Phosgo |wbgol | JjepgolL |uswz | ivz|ubeos | wbLg | Bygoz | @gee [P0 0'6LUBI9'8L| LM
igero | wiosyo | 1861 yz9L |wgyp|wgol| ubyes | wbog | Mo6L | 1261 [uBewL| NoEL | oM
18P0 |EL'L | uBje 180 | Wb 191 |Jopoqggl |we /L |wegL| ubzg 104 ez [AzzL|Broot| hoer | ex
9205t | qoev’t [w6jgoL|epoq oLt (uByoz| fi1'Gz [1epoaee| uBjz'g | apL'6Z | Bosz jepogL|uBIERLl ZH | | 4o
ybje £9g°0|1ubje £58°0| U 6°GL jz9ol |uirst |wose| uBg9 | moz | w2z |plgoL|yBopL | LzL| LM
hgeso | mlozao | lz¥l J8GL | o00L|UOLL| U¥9 10°L 10FL [ M6EGE| izl | %801 | oM
fyegoo [wbBje veg'0| 2a 161 B06l |©96GE | Q6¢Er |POQe66| €GOL | DEOZ | @6ZE [oPO8'6L PO 0OZZ| €M
poq 65Z'L | Bjep v06°0| B 902 BO6L [B9LG | B9Lp |OGBZOL| BLOL | BLEY |POZLE(BOLZ |BOGZ | TH | oy
yB z¢2°0 |ANMybs 092'0] az6L | 29eggL [28'8c | 9868 |298 L'OL | qezOL | BS¥Z | 1862 [PPOO0ZPPI B LZ] LA
1550 | iuceo0 |Poqo6l | poae v'gL | 1062 | P1'9E [42poace|pogege| L'y [ 6oz [J2gL) |19P00Z| 0N
wBle 0¥8'0| °P Z20'L WePoq O 8L|Jepoqe G ZL| 4662 | P L'OE [J2P2a 16| QB E0L | POZ'LE [ ®6'2E [P EBL PP Z0Z| €N
oqElp’L | 99892°L [ PA8BL | Qe L8l | Q96 | AEYY | BO'LL | QEpOL | BOVY | ELLY | BOOZ |GBEWE| T | o4o | (1) ag
Bjopo £80°L| B4P S06°0 [9poq Z'8L|}epoqe v'2L|@p 8'9E | J0 £'LE | 2Ge L'0L |2p2ge 96| 26ZE | @8°ZE PP Z0Z (B8 L6l LM
fysgo'0 | ubs¥S2'0 hepoqo'gl| sepoasol | hovz |ug oz |sepoa6g|ubep g b2 yz | 616z [ 6261 [uBje8L| OM
apoq Z6lLL| 90692 L |uBje L9L|4epoa L' ZL | 1€0Z | Weez [epoaze(sepoace| %G8l | fhzel [mMoEL|tevl | €M
e /01T eyl [Bjepo 9 Li|epoge z'gLepo 0'2¢| 6y90e | g GOl | oqe 66 | UBL'9Z | uZ'ZZ (PP O0Z| UOLL | T 1ds
pogosz'L | Po 060 L | 1B oL (Jepoq Lzt | WvEz | 1261 |sepoa 6| uBieog | 91z |diezL|uBosgh| hzel | 1M
wbj 2180 | 650 z68'0 [wBjo9L | soe9L |uewl |wzigL|epoog | wWBog | 18€L | 1zvL | [zoL [ ASZL] oM
2002 1002 z00Z 1002 zooz | 00z | zooz 100Z z00Z L00Z | zooz | Lo0Z M dg "AD
(uoy) ‘paypiak {wB) (wb) pod/spaeg (wB) jueydispod sjuawieas)
paas xapuj paag yuejd/pjaif paag joop | jueidyspod jo “IM 0 'ON
‘sjue}’” bdmod jo sjuauodwod sii pue pjaik paas
uo (y) wnissejod ypum Buihesds seijoy pue (dg) Buroeds jJur.  “(*AD) sieARND uaamjaq }29438 uonoesdju| :(0L) alqeL

7375



El-Assiouty, F. M. M.

C- Seed quality characteristics
C.1. Effect of cultivars

Data in Table (11) demonstrate clearly that, there were significant
differences between the two cultivars in all seed quality characteristics except
germination speed which was not significantly influenced by the cultivars in
the first season only. Kafr El-Sheikh-1 cv. was surpassed Kaha-1 cv. in
germination percentage of the seed produced, seedling length and seed
protein percentage in both seasons. In this respect Metwally et al. (1998) on
cowpea found that seed protein percentage increased in Kafr El-Sheikh-1
than the other cultivars (Kaha-1, Cream-7 and Dokki 331). Moreover, Fawzia
and Soad (2000) pointed out that the IT 85-D-1010 cv. had the highest
significant values of seedling vigour and protein content, whereas Dokki 331
cv. surpassed IT 85-D-1010 cv. in germination % and radical length. Similar
results on cowpea cultivar were also reported by Fawzia (2000).

C.2. Effect of plant spacing

The results in Table (11) showed that wide spacing between hills i.e. 20
and 30 cm resulted in a significantly higher values for germination
percentage, seedling length and protein (%) than those of narrow spacing i.e.
10cm in both season, whereas different plant spacings did not reflect any
significant effect on germination speed. Similar results were obtained by
Anisa et al. (1995) on climbing bean and Fawzia (2000) on cowpea.

C.3. Effect of potassium

Germination percentage, germination speed, seedling length and protein
content as affected by foliar spraying with potassium are given in Table (11).
Results show that, all concentrations of potassium had favourable effect on
seed quality characters. Spraying with potassium at 2.0 cm/L (K;) was the
most effect treatment in increasing the germination percentage, seedliing
length, protein percentage in both seasons, whereas the same treatment
minimized significantly the number of days for gerraination i.e. increased the
speed of germination in the first season only. The stimulative effect of foliar
nutrition with potassium on seed quality was reported by Fawzia and Soad
(2000) . They found that potassin-f was superior for giving maximum
germination percentage and seedling vigour, i.e., radical length, plumule
length and enhanced crude protein (%).

C.4. Effect of interactions
C.4.1. Effect of cultivars x plant spacing

As for the combined effect of both cultivars and plant spacing, data in
Table (12) indicate that, plants of Kafr El-Sheikh-1 cv. grown under 30 cm in
the second season and plants of Kaha-1 cv. grown under spacing of 20 cm
in the first one recorded the highest values of germination percentage,
whereas the same cultivars under spacing of 30 ¢cm in the first season and
the second one respectively minimized significantly the number of days
needs for germination i.e. increased the speed of germination. Also, this
study clearly shows that Kafr EI-Sheikh-1 cv. grown under wider space (20 or
30 cm) gave the tallest seedlings. On the other hand, Kafr El-Sheikh-1 cv.
under 30 cm exhibited superior protein content in seeds in both seasons.
Similar results were obtained by Fawzia (2000) on cowpea.
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C.4.2. Effect of cultivars x potassium

Data in Table (13) reveal that, growing cowpea plants of Kaha-1 cv. and
potassium foliar spray at 2.0 cm/L (K;) being the most efficient and superior
treatment in germination percent. The results also, show that Kafr El-Sheikh-
1 cv. combined with potassium at 2.0 cm/L (K;) gave the tallest seedlings and
increased protein (%) in seeds. It is also observed from the same data that
foliar nutrition of cowpea plants Kaha-1 cv. with potassium at 0.0 cm/L (Ko) or
at 1.0 cm/L (K,) induced significantly delay in the speed of seed germination
in the first and second seasons, respectively.

C.4.3. Effect of plant spacing x potassium

Date of the interaction between plant spacing and foliar spraying with
potassium are presented in Table (14). It is clear that, cowpea plants grown
under spacing of 20 cm combined with potassium at 2.0 cm/L (Kz) was the
most obvious treatment in increasing the germination percentage and gave
the tallest seedlings in both seasons. On the other hand, control plants (Ko)
grown under closer spacing (10 cm) induced significantly delay in the speed
of seed germination. Moreover, plants grown under wider spacing (30 cm)
with potassium at 2.0 cm/L (K;) produced highest value of protein (%) in
seeds. .

C.4.4. Effect of cultivars (Cv.) x plant spacing (Sp) x potassium (K)

The interaction effect of cultivars x plant spacing x potassium, are
presented in Table (15). It is clear that, plants of Kaha-1 (cv. 2) grown under
spacing of 30 cm and sprayed with potassium at 2.0 cm/L (K3) recorded the
higher value of germination percentage, whereas, the control plants (Ko) of
the same cultivar grown under spacing of 10 cm delayed speed of seed
germination. On the other hand, plants of Kafr El-Sheikh-1 (cv. 1) grown
under spacing of 30 cm with potassium foliar spray at 2.0 cm/L (K;) gave the
tallest seedlings and increased protein (%) in seeds. These results were true
in the two experimental seasons.

Finally, the present investigation recommended the importance of plant
spacings and potassium foliar spray to improve growth, seed yield and quality
of used cultivars and it can be concluded also that, cowpea cultivars grown at
closer spacing (10 ¢cm) and sprayed with potassium at 2 cm/L. gave the
highest seed yield/fed.

7378



J. Agric. Sci. Mansoura Univ., 29 (12), December, 2004

Aujenb paas uo (y) wnissejod ypm Buifeids seijoy pue Buioeds jue|d

“3s9) abuey ajdnny s,uesung o) Buipioooe [8A9] %G 1B Apueolyubls aie uwNjod awes ayy uy s1a)a) Jualayp Aq pajeuBisap sueay

®oIZ Qe 12z POGEGPE | OQE 96GE 5901 '€ q80°¢ € 8'G6 PO B'V6 £ |
Ere B gZe qe |'9¢ qe '9¢ 200€ agle e £'96 qe g'96 ZH
PG 0z °q€'1Z | 9POqe 9pE | POQGHE 280°€ q80'€ 906 pag £'G6 Y
®P 1oz | epogioz 9P 0'EE ep 8'ZE 9€0E qeglLg op 988 3 Ev6 ud c.m
18P 0'0Z 29¢12 3poq 2 be | 90 6GE 560¢ aire a0ve P £ v6 3]
921 qe 0'z2 e G'oe ez /g qe €z'c qslLe € 9'G6 B g6 Z
Bo¥0z | pogoz | epoqive | poaLve | EOEE qsLe 2016 | PIESE B
1B 6| ap 0°0Z J9PIGEE | 9PIOYE 200°€ aole 1668 °P 5'C6 0
. Zope wo 0z
| BRYer | smzoz | PO LeE | oPo Lk 950°€ q.0¢ 898 D GE6 ]
RS0z 99¢'12Z oqe £'G¢ oqe 9°GE qecz'e q00°€ P2 0°06 3qe 5’96 Zy
m* E'61 ap2 2'0Z PYze ap 6'2¢ 2q6GL'e qol'¢ 2088 Bpove LY
581 a6l 19'1E 96'1E BEE'E BGEE 6¢es 28'Z6 )
[4 00Z z00z 100Z Z00Z 1002 z00z 1002
Fies % > (wo) (sfep) % sjuawjeal]
u8joid yiBue| Bujpasg poads uoneujwiag uojjeuiuilag

‘sjuejd eadmod Jo siajoeieyd

usamjeq joaye uonoesdyu] : (pL) aqel

"1s8) afuey e|dynpyy s,ueounq o} Buipioade |8A8)] %G 18 Auedyiubis ale uLN|od Bwes By) uj siaya| Juaiayip Aq pajeuBisap sueapy

°P v'SL 5902 P2 0'EE P62 PO BOE q50¢t q8te 24566 €N
96'0z 2992’12 Qe £'G¢ ap 6'EE PO 80t qoLE ef66 e 0°L6 ZM
Pe'gL P2 02 P2 9°2¢ w:.. 13 e/Z¢ qoLe q.26 P2 Z'G6 LY
°0's) PS6l POLE 60 2qe gL'¢ BOL'E L8 9P 8'€6 Pmmx
: “Byey
wm €12 allt Qe G'GE qz'lE PGOE q980¢ 2216 1826 €
N X B g2z B 9'9g € '8¢ qe zz'¢ q980°¢ q.26 qe /'96 ZH
an S oz 29112 q.ve 29 £°9¢ Poq ZL'E qzLe P £68 apo G'v6 [
P9ey P2 €02 29 8'¢E P2 8'vE PSOE qzie 208 IEFAY) oM
L-UMIBYS-|3 ey

—<00z | 002 200z 1002 200Z 100Z Z00Z 100Z

% {wo) (shep) % sjuawgeal|
— u18jo.d | yibus| Buypees poaads uojjeujunas uopeuUluIaE)

Auenk paas uo (y) wnissejod yum Buikeids aejjoy pue sieAl|n

-sjue|d eadmood jo sisjoeseyd

D usamjaq }0ajje uonoesdul : (gL) aqel

7379




El-Assiouty, F. M. M.

El-Habbasha, KM, Safia M. Adam and Fatma A. Rizk (199%). Growth and

yield of pea (Pisum sativum L.) plants as affected by plant density and
foliar potassium application. Egypt. J. Hort., 23 (1): 35-51.

El-Mansi, A.A.; MA. El-Beheidiei and E.A. EI-Ghamriny (1991): Effect of
foliar nutrition with P,0s and K;O on growth and yield of broad bean
plants. Zagazig J. Agric. Res., 18 (6): 1959-1969.

El-Set. A. Abdel Aziz and F.H. Shalapy (1999): Physiological studies on
response of new released faba bean varieties to different plant
populations. Zagazig J. Agric. Res., 26 (5): 1229-1244.

El-Shaikh, Kh. A.A. (1999): Effect of some agricultural practices on cowpea
production. Ph. D. Thesis. Fac. Agric, Minia Univ., 168pp.

Fawzia, A. Helal (2000): Effect of plant density on growth, yield and its
components, seed germination and cheimical composition of some
cowpea cultivars. Zagazig J. Agric. Res., 27 (4): 859-874.

Fawzia, A. Helal and Soad, A. El-Sayed (2000): Growth, yield, germination,
seedling vigour and seed quality of some cowpea cultivars as affected
by sowing date and foliar nutrition with potassium-f and novatrein.
Zagazig J. Agric. Res., 27 (4): 875-898.

Fayad, A.M. (1997). Evaluation of some cultivars and mutants of cowpea
(Vigna unguiculata, L.) under Kafr EI-Sheikh conditions. M. Sc. Thesis,
Fac. Agric. Tanta Univ.

Hassan, Z.F.F. (1998): Effect of sowing dates and foliar spray with
phosphorus and potassium on growth and yield of cowpea. M. Sc.
Thasis, Fac. Agric. Cairo Univ., 111pp.

Hewedy, A.M.; M. Hafez and M.A. Morsi (1994): The effect of some nutrients
and biostimulants on plant growth, yield and seed quality of common
bean. Menofiya J. Agric. Res., 19 (4): 1929-1944.

ISTA (1993): International Rules for Seed Testing. Seed Sci. and Tech., 21:
25-46.

Jallow, A T. (1985). Growth, development and yield of cowpea (Vigna
unguiculata, L.) in response to spacing, nitrogen and plant growth
retardants. Ph. D. Thesis, Univ. of West Indies.

Kandagal, S.S.; Y.C. Panchal and S. Manjunath (1990): Effect of growth
regulators and nutrients on yield and components of mungbean
genotypes. J. Maharashtra. Agric. Univ., 15: 199-200 (C.F. Soil and
Fertilizers, 54: 12138), 1991.

Kandeel, Sh and EI- H.L. EI-Maddah (1997): Effect of salinity and potassium
levels on growth and some macronutrients content of snap bean
varieties, (Phaseolns vulgaris, L.).Zazaig J.Agric. Res.,24 (1):169-180.

Koller, H.R.C. (1972): Leaf area-leaf weight relationship in soybean canopy.
Crop Sci., 12: 180-183.

Metwally, E.I; AM. Hewedy, M. Hafez and M.A. Morsy (1998): Kafr El-
Sheikh-1 and Kaha-1 new cultivars of cowpea. J. Agric. Sci. Mansoura
Univ., 23 (8): 3887-3897.

Mohamed, A.EL.K (2003): Effect of planting dates and plant density on
growth and yield of some faba bean varieties. M. Sc. Thesis, Fac.
Agric. Cairo Univ., 96pp.

7382



J. Agric. Sci. Mansoura Univ., 29 (12), December, 2004

Mohamed, F.l.; F.A. Helal and AY. El-Tawell (1999): Resons of growth,
seed yield and its components and seed chemical constituents in
some cowpea cvs. to follage nutrition. Zagazig J. Agric Res., 20 (4):
1125-1135. ;

Morsy, A.M. (1986): Effect of plant density and N-fertilizer on seed yield of
cowpea. M. Sc. Thesis, Zagazig Univ. (Benha Branch) Fac. Agric.,
Moshtohor. 98 pp.

Ramamoorthy, K; M. Ramasary and K.S. Jehangir (1995): Respons of
rainfed black gram (Phasealus mungano) to foliar nutrition of
potassium. Indina J. of Agron., 40 (1): 114-119.

Rajesh, K., B.D. Yadav; R.K. Joon and R. Kumar (1997): The effect of inter

_and intra-row spacings and variety on the seed yield of cowpea.
International J. of Tropical Agric. Pubi. 1998, 15: 1-4, 233-236.

Remison, S.U. (1980): Varietal respons of cowpea to a range of densities in
forst zone. Expt. Agric., 16 (2): 201-205 (C.F. Field Crop Abast. 33:
10319).

Saleh, H.H.; AM. Hammoda and M.H. Khalifa (1980): Effects of density
treatments and fertilization levels on the productivity of cowpea. Agric.
Res. Revi., 58 (3): 77-86.

Shafik, J.. M.S. Saed and M. Mustafa (1988): Effect of between row and
plant spacing on some growth characters, yield and its components in
two broad bean varieties. Menofya J. Agric., 20 (2): 231-249.

Shide, A.K. and B.B. Jadhav (1995): Influence of NAA, Ethrel and KNO3 on
leaf physiology and yield of cowpea. Annals of plant Phsiology., 9 (1):
43-46.

Shide, A.K; B.M. Jamadagni and S.P. Birari (1991): Effect of foliar spray of
growth regulators and KNO; on growth and yield of cowpea (Vigna
unguiculata, L., Walp) variety Vem-8. Indian J. of plant physiology, 34:
392-395.

Snedecor, G.W. and W.G. Cochran (1980): Statistical Method 7™ Edition.
lowa State Univ. Press. Ames lowa., U.S.A.

Tayo, T.0. (1981): Studies on effect of foliar spray of nutrients on
performance of cowpea (Vigna unguiculata, L., Walp). J. of Agric. Sci.
UK., 96 (2): 375-388.

Wafaa, Kh. M. (2000): Response of two faba bean varieties to different plant
densities and distributions.Ph.D.Thesis. Fac. Agric,Cairo Unvi., 137 pp.

7383



El-Assiouty, F. M. M.

sl (g g5 Bagay z W) Ao Al 30 Colalaall any ol
u.hju‘il a".aa.o.l.uuu.u!
Lo 3 Sigadl S 5e = Cnfbundl &igay dgra — pudadll S gay alud

Ju_._alm_,....,wmm,m»n ,...mJ..-.t._,;..\..,.n..\,.)i|,¢c1_)ﬂuuu._,ﬁL«..@;»;....A
(r\_..n"-cV o) )mlJ)uuhLu&x-PdSuMM} (\)L‘J (\)CJJ'IJ;SL;U“I
t s Lad g5l S Sayy (st ¥ Ve iaa) pasdl gy 28 <3S 5 Aay

iy iy
4__91_))}15.._,._,..‘_])\;,Alu@eﬁd(\)@“l&(\)ﬂlﬁu&dlc)m
L'JJJ SR RPIST -’-\F-'..'uﬂ‘ 033 Qs A aae Jia aiisSay 5 M) Jsand uu-dg-m
U-—J-a-l_l)lll_\_—uhhll!-u, J‘Aﬂj#‘J_’m‘n—uLﬁuisJi\J‘JJ‘mh—iﬂ\
Sy IV gl B (\)QAMI&%T‘\'l‘\"DY(\)@J_):SMJ_J'I JW
_)_,.\_an _g}_auﬁa_).u'l\_})]n‘ iy GFJMGJM'I )3.\.\]‘ B..Pt._.lh..al.a‘ J.'Ilj.dlkf\r.
JJY‘ Hﬂ‘ju@?‘uy;mhuhd‘@af(‘)udl)ng.u..a.“ (sds 288 0 g ) e

ie) )3 Gl i : W

il s 38 8 el (,,...r- S Ye) dad gl _;uu‘_euﬁﬁu I WL PO
a3l Js—andl 2l 28 ( )M‘JJUM\C.‘:LAE\&JJ‘..JL_:J\ Jsb UL (5 puadll
Al gul_.._hc_..l.m\th_udl_d. 293 J peane e LT de) )3l Slilas 300 3 43 Sy
) sl i alsy = el o Jgandl ) dad gl Slileall plads) e &S, () 1)
u_u_uY\-t:-J_..acbuub;.L.aho_ULwdbtha(du‘,)ﬁlL;-JJ.J\JP-:JJlﬂ Jsb — <y
cded 0 il Gyine gl A a0

‘)_hwau_”i'l )}J’Um
oA Uy andl SIS ¢ gl 8 gad) LAl A giea 325 () sy 5 sd
J).J;AJSJJL}.“ J_,l'a . '.:JL\.;Y'i ué\_}a‘ J.l:- Jr.a:.n b.F“ ;JLLA‘.)’LJ d_,)l\slb LJLEA]L\ASLI)LJ
o il aan 3245 B Adeld FS e 58 agniadls GEM Sy - OB Oa a3

P
ol o Joliad s ¢ lag,
i 136y 435 gSa g 50 Jgemanall y pail Sliaal Lpnailly Calaall Gy Jelid il atial
._)J.'\._J.li.\,_;.\l
o A 58 S aseedi sl B pa () +)

7384




