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ABSTRACT: The present work aimed to study the effect of
intercropping systems on growth, seed yield components, guaran
production and chemical constituents of guar plant when
intercropped with roselle plant.

The intercropping systems used were (1+1), (1+2), (1+3), (2+1)
and (3+1) of roselle and guar, respectively. Furthermore, solid system
of guar was used as control. The obtained results refered to that using
most of intercropping systems, except that of (1+1), increased plant
height, number of branches or leaves, fresh and dry weights of leaves,
shoots or root and root length per plant compared to solid planting
system of guar. Using of intercropping system of one row of roselic
with one row of guar (1+1) gave the highest values of pods number
and weight of seeds per plant comparing io solid planting system and
the other intercropping systems. In addition, the intercropping
system of one row of roselle with three rows of guar (1+3) gave the
highest values of seed yield per faddan as well as total carbohydrates
phosphorus and potassium percentages and contents in guar seeds
compared to the solid planting system . In the same time, total
nitrogen and protein contents per plant seeds were increased by using
of intercropping system of (1+1) compared to solid planting system or
the other systems. Generally, it could be concluded that using of
intercropping system of ajternating one row of roselie with three
rows of guar resulted in the highest values in seed yield per faddan,
guaran production as well as some chemical constituents of guar
plant cultivated under Sharkia Governorate conditions.
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INTRODUCTION

Guar is generally grown for
feed, fodder and provides edible
pods which are wused as
vegetable. In addition, guar has
‘an industrial importance due to
the presence of gum in its
endosperm. Guar gum, in highly
mucilaginous, is being used in
various industries such as
textiles cosmetics explosive and
papers, also as a stabilizer or
stiffiner in foods and various
other products. The fodder of
guar as well as its grain are quite
nutritive, rich in protein, fat and
minerals.

Intercropping . may  be
considered as one of the most
effective methods followed in
Egypt to maximise the out put of
the limited cultivated lands.
Results of many researchers
found that, maximum net profit
could be obtained from the same

area if two crops were
intercropped together.
Consulting the available

review of literature , there was
no information regarding the
effect of intercropping systems
[not mono intercropping system]
on medicinal plants including
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those of between roselle and
guar on growth sceds yield
components , guaran production
and chemical constituents of
guar seeds. Therefore, the
following available review of
literature on other plants or
organs might be useful in this
respect. However, Bonapart and
Brawn (1976) found that mean
leaf number of two maize
cultivars  was  significantly
higher when intercropped with
soybean plant. Shahien (1991)
indicated that, intercropping
tomato and some leguminous
crops increased plant height of
tomato. Abd El-Baky (1994)
reported  that  intercropping
cowpea or squash on the ridges
of okra decreased dry weight of
cowpea or squash plants. El-
Gamili (1994) found that fresh
and drv weights of leaves were
decreased in intercropped onion
with strawberry and carrot
compared to those grown alone.
Shahien et al. (1996) stated that
intercropping cowpea with 2/3
of its area with maize gave the
highest total yield for both
crops. ltulya et al (1997)
mentioned that intercropping of
collard with cowpea had more
total leaves dry weight and
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branches than those mon-
ocropped. Ali (1999) reported
that intercropping of strawberry
with phaseolus decreased plant
height, number of branches and
number of leaves of phseolus.
Ghobashi and El-Aweel (1999)
found that faba bean seed yield
was significantly reduced by
29.9 and 20% due to association
with  onion and  garlic,
respectively. Sidky et al. (2003)
found that the growth characters
(No. of branches and leaves
/plant, fresh and dry weights
/plant and weight of 100 fruits)
of intercropped plants (chinese
garlic with each of fennel,
coriander or caraway) were
significantly = decreased by
intercropping, while plant height
of fennel, coriander or caraway
was slightly increased. Inter-
cropping  significantly  decr-
eased the yield of each crop as
compared to the pure stand
treatments of each one .

Consulting the available
review of literature, there was
no information regarding the
effect of intercropping systems
on guaran production, total
carbohydrate, nitrogen, phosph-
orus and potassium percentages

or content of guar seeds. Ther-
efore, the following available
review of literature on other
organs or plants might be useful
in this concern. However, Chang
and Ho (1969) found that
intercropping of groundnut with
sugar cane Or sweet potato
increased P3;; and K absorption
in both crops of sugar cane or
sweet potato. El-Shamma (1980)
found that percentage of N, P
and K and their total uptake in
leaves and stem of pepper plants
seemed to be higher in
intercropped plants than that of
pepper plants grown in pure
stand. On the contrary, Moursj
(1968) reported that intercrop-
pping garlic in rows on the both
sides of the cotton ridges
decreased the absolute contents
of N,Pand X .

The present work was
designed to study the effect of
intercropping systems between
roselle and guar plants on the
growth, seed yield components,
guaran production and chemical
constituents of guar under
Sharkia Governorate conditions.

MATERIAL AND METHODS

The present work was
conducted at an special Farm in
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Inshas El-Rarmil District,
Sharkia, Governorate during the
two successive growing seasons,
of 1997 and 1998 to study the
effect of intercropping systems
between roselle and guar on
growth characters , seeds yield
components and  chemical
constituents of guar plant under
Sharkia Governorate conditions.

The seeds of both roselle
[Hibiscus sabdariffa L., Fam,
Malvaceae] and guar
[Cyamopsis tetragonoloba
Taub., Fam, Leguminosae}
plants were kindly obtained
from Research Center of
Medicinal and Aromatic Plants ,
Dokky, Giza.

The seeds of both roselle and
guar crops were sown on the
first of May in the two tested
seasons of 1997 and 1998. The

seeds were handly sown,
immediately irrigated.  After
three weeks from planting

germinated plants were thinned
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to be one plant / hill for roselle
and two plants / hill for guar.
The physical and chemical
properties of the used soil are
shown in Table 1.

" The plot area was (2 x 7.80
m) and included twelve rows,
each row was 60 cm apart and 2
m in length. The seeds were
sown on row in hills on one
side. The distances between
successive hills were 50 cm for
roselle and 30 cm for guar plant.

The  intercropping  system
treatments were as follows:

1.0ne row of roselle + one row
of guar (1:1) intercropping
system: planting one row of
roselle alternated with one
row of guar. This provides
the proportional area of 50:
50 to each crop.

2.0ne row of roselle + two rows
of guar (1:2) intercropping
system: planting one row of
roselle alternation with two

Table 1. The physical and chemical properties of the used soil.

Physical properties (%) Chemical properties

Sand 17.4 Total nitrogen 0.52%

Silt 36.10 Water soluble phosphorus 0.05%

Clay 46.50 Available potassium 0.59 Meg/l.
Organic matter  1.75 pH 7.90
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rows of guar. This was equal

to 33.3: 66.7 proportion area
of roselle and guar, respect-
tively.

3.0ne row of roselle +three
rows of guar (1:3) intercrop-
pping system: planting one
row of roselle alternated with
three guar rows to provide
25:75 proportional area for
roselle and guar, respect-
vely.

4. Two rows of roselle + one row
of guar (2:1) intercropping
system : planting two roselie
rows alternated with onc¢ guar
row. This provides 66.7: 33.3
proportional area of roselle
and guar, respect-ively.

5. Three rows of roselle + one
row of guar (3:1) intercrop-
pping system: planting three
rows of roselle (75%) in
alternation with one guar row
(25%).

6.Solid planting system of
roselle, since it was practices
on one side of the row, one
plant / hill, in 50 cm distance
apart hills. Such treatment
was used as control for
roseiie characters.

7.Solid planting system of guar,
since it was applied on one
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side of the row, two plants/
hill, in 30 cm distance apart
hills, Such treatment was
used as control for guar
characters.

~ The experimental design was
simple in complete randomized
block design with three
replicates. Each  replicate
contained twelve rows.

All the plants received
normal agricultural practices
whenever they needed. All
plants received eight irrigations.
All  plants received NPK
fertilization at the rates of
200kg of ammonium sulphate
{20.5%N), 150 kg of calcium
super phosphate (15.5% P,05)
and 100 kg of potassium
sulphate (50% k,O) per faddan,
respectively.

The following data were
recorded

The outer two rows (1% and
12%) of each plot were
considered as belt. For

measuring growth  analysis,
samples were taken from
guarded plants in center of each
plot. The central rows were kept
for yield and yield attributes
determinations.
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Recorded characters were
plant height (cm) , number of
branches per plant, number of
leaves per plant, fresh and dry
weights of leaves , shoots or
root per plant (gm) and root
length (cm) . Pods of guar were
harvested during the period of
15-20 October in the two
seasons to determine number of
pods and weight of seeds per
plant (gm) as well as seed yield
per faddan (kg). Yield of seeds/
faddan (fad) = seed yield / row x
2 No. of rows of guar/plot x

4200 / plot arca (m”).

(Guaran  percentage  was
determined in guar seeds
according to ‘the method

described by Anderson (1949) .
Guaran content per plant (gm)
was calculated by multiplying
total guaran percentage by
weight ot seeds per piant .Totai
carbohydrates percentage was

determined in guar seeds
according to Dubios et al
(1956). Total carbohydrates

content per plant seeds was
calculated by multiplying total
carbohydrates  percentage by
weight of guar seeds per plant.

Total nitrogen percentage
was determined in guar seeds
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according to that reported by
Naguib (1969). Total nitrogen
content per plant seeds was
calculated by multiplying total
nitrogen percentage by weight
of seeds per plant. Total protein
percentage was calculated by
multiplying total nitrogen per-
centage by the factor 6.25. Total
protein content per plant seeds
was calculated by multiplying
total protein percentage by
weight of seeds per plant. Total
phosphorus  percentage was
determined according to the
method adapted by Hucker and
Catroux (1980). Total phosphor-
rus content per plant seeds was
calculated by multiplying total

phosphorus  percentage by
weight of seeds per plant.
Potassium  percentage  was

determined by suing flame
photometer, according to the
method described by Brown and
Lilleland (1964). Potassium
content per plant seeds was
calculated by  multiplying
potassium percentage by weight
of seeds per plant.

Data of the present work
were  statistically  analyzed
according to Steel and Torrie
(1980).



Zagazig J.Agric. Res., Vol .31 No.(1) 2004 87

RESULTS AND DISCUSSION
1.Effect of  Intercropping
Systems on  Vegetative
Growth and Root System
Characters of Guar Plant

Results presented in Table
2 show that using most of
intercropping systems, except
that of (1+1), recorded an
increase in vegetative growth
and root system characters;
expressed as plant height,
number of branches or leaves,
fresh and dry weights of leaves
, shoots or root and root length
per plant comparing to solid
planting  system. Moreover,
intercropping system of alter-
nating three rows of roselle
with one row of guar (3+1)
resulted in higher values in
plant height, number of branches
, root length or fresh and dry
weights of shoots and root per
plant comparing to that of solid
planting and those of the other
intercropping systems in the two
seasons. In addition, increasing
rows number of guar under
cropping system with one row
of roselle increased plant height
, humber of branches or leaves ,
fresh and dry weights of leaves
shoots and root per plant as well
as root length. In the same time,

as rows number of roselle
increased under intercropping
pattern with one row of guar,
most of growth characters were
increased: However, such
increase by using intercropping
treatment was also found by
Shahien (1991) on ‘tomato
intercrcropped with some legu-
meinous crops and Sidky ef al
(2003) on chinese garlic inter-
copped with each of fennel,
coriander or caraway regarding
plant height ; Bonaparte and
Brawn (1976) on maize interc-
ropped with soybean concerning
number of leaves per plant;
Itulya et al. (1997) on collard
intercropped with cowpea as for
number of branches and dry
weight of leaves per plant; and
El-Dokaishy (1999) who repo-
rted that cauliflower interc-
ropped with white clover or
earth clover gave the highest
whole plant fresh weight as
well as leaves and stem weight
per plant compared to other
treatments,

On the other hand, interc-
ropping system of alternating
one row of reselle with one row
of guar (1+1 system) fireatment
decreased guar plant height,
number of branches or leaves,
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fresh and dry weights of leaves
or shoots per plant if compared
with that of solid system of
guar. However, such decrease
by using intercropping treat-
ment, was also found by Ali
(1999) on strawberry interc-
ropped with phaselous conce-
rning plant height, number of
branches or leaves per phase-
olus plant; Abd El-Baky (1994)
on cow pea or squash intercr-
opped with okra regarding dry
weight of each crop; El-Gamili
(1994) on onion intercropped
with strawberry and carrot con-
cerning fresh and dry weights of
leaves and Sidky er al. (2003)
who found that intercropping of
chinese garlic with each of
fennel, coriander or caraway
decrcased plant fresh and dry
weights.

2 Effect of Intercropping Syst-
ems on Yield Components of
Guar Plant
Table 3 shows that number

of pods and weight of seeds per

plant were mostly increased by

using of intercropping systems ,

except that of (2+1), compared

to solid planting. Morcover,
using of intercropping system of
one row of roselle with one row
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of guar {1+1) gave higher values
of number of pods and weight of
sceds per plant comparing to
solid planting system and those
of the other systems. In the same
time, intercropping of one row
of roselle with three rows of
guar (1+3) gave the highest
value of seed yield per fad. in
guar planfs comparing to those

of the other systems in the
second season. Furthermore,
yield of seeds / fad. was

increased with increasing rows
number of guar  under
intercropping system with one
row of roselle. In - addition,
number of pods / plant was
increased by increasing rows
number of roselle under intercr-
oppping system with one row of
guar; also, there was an increase
in weight of seeds per plant in
this respeci. in (liis regard El-

Gamili (1994) reported that
intercropping onion with
strawberry and carrot gave

maximum value of total yield of
strawberry comparing with sole
crop. Also, Shahien ef al (1996)
found that intercropping cowpea
with 2/3 of its area with aize
gave the highest total yield for
both crops.
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On the contrary, intercrop-
pping system of alternating two
rows of roselle with one row of
guar decreased number of pods
and weight of seeds per plant as
well as seeds yield per fad.
compared to that of the solid
one or those of the other systems
in most cases. In this regard,
Verma and Dutta (1984)
reported that growing maize and
soybean in alternate rows gave
the highest value of seed yield in
soybean in pure stands and
decreased with intercropping. In
the mean time. Ghobashi and El-
Aweel (1999) found that faba
bean seed yield was reduced by
an average of 29.9 and 20% due
to association with onion and
garlic, respectively.

3 Effect of Intercropping Syst-
ems on Guaran Production
of Guar Seceds
Data presented in Table 4

reveal that intercropping syst-

ems used decreased guaran
percentage comparing to that of
solid planting , whereas those of

(1+1) , (1+2) and (1+3) systems

showed an increase in this

respect.  Moreover,  guaran
content per plant was increased
by using  of intercropping

89

system of one row of roselle
with one row of guar (1+1)
comparing to solid planting or
those of the other systems. In
addition, increasing row number
of guar under planting pattern
with one row of roselle
increased guaran percentage,
whereas, guaran content per
plant was decrecased in this
respect. Furthermore, increasing
rows number of roselle under
cropping system with one row
of guar increased guaran perc-
entage and content. However,
consulting the available review
of literature, there was no
information regarding the effect
of intercropping sysiems on
guaran production in guar seeds,

4 Effect of Intercropping Sys-
tems on Chemical Consti-
tuents of Guar Seeds

4.1Total carbohydrates perce-
ntage and content per plant

Data in Table 4 indicate that
using of intercropping systems
Jexcept that of (1+3)] decreased
total carbohydrate percentage in
guar seeds comparing to solid
planting system. Whereas, using
of intercropping systems, except
those of (2+1} and (3+1)
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systems, increased the content of
total carbohydrate in guar seeds
comparing to solid planting of
‘guarn. Moreover, using of
intercropping system of one row
of roselle with three rows of
guar (14+3) recorded higher
value in total carbohydrate
percentage and content in guar
seeds compared to the other
intercropping systems including
that of solid planting. However,
consulting the available review
of literature, there was no
information  concerning  the
effect of intercropping systems
on total carbohydrates perce-
ntage or content in guar seeds .

4.2Total nitrogeh as well as
protein percentages and
contents

The results presented in
Table 4 show that intercrop-
pping" system of one row of
roselle with three rows of gauar
(143) recorded higher values of
total nitrogen as well as protein
percentages and contents in guar
seeds compared to that of the
solid planting system in the two
seasons. On the contrary,
alternating two rows of roselle
with one row of guar (2+1
system) showed as decrease in
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this respect. However, Moursi
(1968) reported that intercrop-
pping of garlic in rows on the
both sides of the cotton ridges
decreased the absolute content
of mitrogen. Whereas, El-
Shamma (1980) found that
percentage of nitrogen and its
total uptake in leaves and stem
of pepper plants seemed to be
higher in intercropped plants
than that of pepper plants grown
in pure stand.

4.3Phosphorus and potassium
percentages and contents

Table 4  shows that
alternating one row of roselle
with three rows of guar (143
system) increased phosphorus
and potassium percentages and
contents in guar seeds compared
to solid planting of guar in the
two seasons, in most cases. On
the other hand, intercropping
system of two rows of roselle
and one row of guar (2+1)
recorded a decrease in this
regard. In this concern. Change
and Ho (1969) found that
intercropping of groundnut with
sugar cane oOr sweet potato
increased P;; and K absorption
in both crops of sugar cane or
sweet potato. Whereas Moursi
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(1968) reported that intercrop-
ping garlic in rows on the both
sides oif the cotton ridges
decreased the absolute contents
of Pand K.

Generally, it could be
concluded that using intercrop-
ping system of alternating one
row of roselle with three rows of
guar resulted in the highest
values in seed yield per faddan
and guaran production as well
as some chemical constituents of
guar plant cultivated under
Sharkia Governorate conditions.
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Table 2 . Effect of intercropping systems on growth characters of guar during the two successive
seasons of 1997 and 1998

Intercropping T Plant Number  Number Fresh "Br—)‘ Fresh Dry Fresh Dry Root
systerns height of of leaves  weight weight weight weight  weightof  weight length
treatments* (cm) branches /plant of leaves ofleaves ofshoots ofshoots reot/plant  of root (em}
/plant {Plant / plant ! plant { plant fplant :
{gm) (gm) (gm) (gm) {gm) (gm)
First season
1+1 108.66 6.77 48.88 31.20 7.28 81.25 21.22 12.83 496 24.11
1+2 119.55 6.88 3111 32.74 §.09 91.65 22.00 12.43 4.64 24.55
1+3 112,55 6.00 54.77 35.38 9.01 100.07 27.97 13.76 511 26.11
2+1 116.88 8.11 3777 35.65 9.06 109.87 349 14.68 C6.44 28.44
3+ 132.00 10.11 58.88 3576 9.40 14994  37.67 16.91 6.78 29.88
Solid 109.11 5.88 50.00 32.34 7.65 80.55 2225 12.86 4.75 23.1
L.S.D.at 5% 6.55 115 8.82 3.57 1.08 11.20 3.76 1.84 0.78 1.24
LSD. ati% 879 . 1.55 11.84 4.80 1.45 15.03 5.05 247 105 - 1.67
‘ Second season :
1+1 111.66 522 61.66 39.18 11.11 99.49 27.14 15.43 5.54 20.83
1+2 117.50 6.00 76.00 57.45 13.90 118.79 29.91 15.19 5.75, 23.66
1+3 117.50 6.72 73.30 74.09 16.80 120.55 30.73 17.36 5.97 27.00
2+1 122.33 6.77 64.05 7443 16.50 135.22 33.49 20.67 6.88 28.83
3+1 129.16 8.11 65.44 61.76 14.16 152.27 36.62 21.84 173 30.50
Solid 115.85 6.22 62.44 35.84 11.15 100.24  27.31 15.00 5.05 23.66
L.5.D.at 5% 261 0.92 4.60 14.87 2.40 823 3.00 3.76 0.85 179
L.8.D. atl% 3.51 1.23 6.18 19.95 3.22 11.04 4.02 5.04 1.14 241

*The intercropping systems used were (1+1), (1+2) , (1+3), (2+1) and (3+1) of roselle and guar
respectively.
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Table 3. Effect of intercropping systems treatments on number of pods, weight of seeds per plant and

seeds yield / feddan of guar during the two successive seasons of 1997 and 1998

Number of pods / Weight of seeds / plant Seeds yicld / feddan
Intercropping system treatments plant {gm) (kg)
15: 2nd lst 2nﬂ lst 2nd

1 row of roselle + I row of guar | 95.88 76.30 27.29 19.75 587.76 4254
1 row of roselle + 2 rows of guar | 77.44 58.66 23.08 15.45 662.84 443.6
1 row of roselle + 3 rows of guar| 77.77 59.44 21.56 14.12 696.78 456.3
2 rows of roselle + 1 row of guar | 58.22 44.77 15.44 9.86 221.70 141.5
3 rows of roselle + 1 row of guar | 74.33 53.33 19.40 9.46 208.52 101.8
Solid planting system of guar 69.55 52.22 18.96 9.94 816.92 428.2
L.S.D.at5% 8.40 6.57 3.47 2.31 107.06 62.97
L.S.D.at 1% 11.28 8.82 4.66 3.09 120.56 84.49




Table 4. Effect of intercropping systems on chemical constituents of guar seeds during the two successive
scasons of 1997 and 1998.

Intercropping | Total Total  Total  Jotal  Total  lowl  Toual Total Total Total Pola Pota
systems guaran guaran  carbor  carbohy nitrogen  nitrogen  protein  protein  phosph  phosph ssium ssium
treatments* content  ydrat: drate content / content orus ours conient
/ plant content / plant / plant content / pant
plant / plant :
| (%) & (%) (2) (%e) {2) (%) (g) (%) (g (%) (2
First season
1+1 28.53 7.78 345 230 479 1300 29.93 8.16 04182 0.114 2.34 0.638
1+2 29.84 6.88 859 198 434 1.110 30.25 6.98 0.4396 0.101 241 0.556
1+3 33.35 7.19 12,62 2.72 494 1.060 30.87 6.65 05112 0.110 3.00 0.646
2+1 31.84 491 9.56 1.47 4,53 0.699 28.31 4.37 0.4747 0073 2.67 0.412
3+1 32.75 6.35 o.8% 1.91 4.77 0,925 29.81 5.78 0.4421 0.085 2.7 0.525
Solid 3444 6.52 11.06 2.09 4.83 0915 30.18 572 0.7832 0.091 32 0.618

L.S.D.at 5% 2.25 1.85 N.S. N.S. N.S. N.S. N.S. 1.409 N.S. 0.026 N.S. N.S.
L.S.D. at1% 102 2.64 N.S. N.S. N.S. N.S. N.S. 2.002 N.S. 0.038 N.S. N.S.
Second season

1+1 2763  5.51 984+ 104 4.46 0.880 2787 5.50 0.3395 0.067 .2.27 0.448
1+2 2948 4.55 991 1.53 4.47 0.690 2793 431 0.3560 0.055 244 0.376
1+3 31,52 445 13.73 194 4.49 0.775 3431 4.84 0.5212 0.073 316 0.446
2+1 29.86 294 1042 1.02 4.56 0.449 2850 2.81 0.4535 0.044 266 0.262
3+1 3005 2.84 1093 1.03 4.89 0462 3056 289 0.3884 0.036 2.74 0.259
Solid 3192 317 12.67 1.05 4.81 0.478 30.06 2.98 0.4742 0.047 3.1 0.309

L.S.D.at 5% 068 0.70 221 NS 0.39 0.126 3908 0790 0.035 0009 056 N.S.
L.S.D. atl% 091 099 296 NS, 0.53 0.180 5.558 1121  0.047 0.013 0.76 NS.

*The intercropping systems used were (1+1), (1+2) , (1+3), (2+1) and (3+1) of roselle and guar ,
respectively.
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