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ABSTRACT : The present work aimed to study effect of
infercropping system treatments on growth characters, yield
"components , anthocyanin production and some chemical
constituents of roselle plant when intercropped with guar
plant. However, the intercropping system treatments were
(1+1) , (1+2),(1+3) , (2+1) and (3+1) of roselle and guar,
respectively . Moreover, solid planting system of roselle , was
used as control . The obtained results reffered to that the
intercropping system of one row of roselle with three rows of
guar (1+3 system) treatment mostly recorded an increase in
vegetative growth and root system characters (expressed as
plant height , number of leaves, fresh and dry weights of
leaves, shoots, or root and root length per plant), yield
components (expressed as number of sepals and their weight
per plant , anthocyanin production as well as sepal percentages
and contents of each of total carbohydrate, nitrogen, protein,
phosphorus or potassium comparing to solid planting system
"and those of the other ones . Moreover, most of intercropping
system treatments used increased roselle characters of growth
and yield components compared to that of solid planting system
one . Whereas, there was a dccrease in this respect in some
growth characters and chemical constituents comparing to
solid planting system treatment. Generally, it could be
concluded that using intercropping system treatment of one
row of roselle with three rows of guar resulted in the highest
values of growth characters, yield components and anthocyanin
production of roselle plant cuitivated under Sharkia
Governorate conditions .

_
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INTRODUCTION

Nowadays, there is a ten-

dency in an increase of her-.

bal therapy by using substi-
tuted medicine . Roselle is
one of the most important
medicinal plants used in this
respect. The main product of
roselle is the dried sepals
contained anthocyanin pig-

ment which are used in pre-

paring acidulous refreshing
hot or cold drink in many
climatic countries, besides

__its other medicinal uses.

In Egypt , the available
area of cultivation is very lim-
ited and is not enough to meet
our needs. It is settled that in-
tercropping may be one way
to increase the productivity of
land and increasing the yield
of unit area.

Consulting the available
review of literature, there was
no information conceming
the effect of intercropping
system treatments on medic-
inal plants including roselle
or those of between roselle
and guar on growth, yield
components  and chemical
.constituents (i.e. total carbo-
hydrates , nitrogen, protein,
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phosphorus and potassium) of
roselle plant. Also, there was
no information regarding the
effect of intercropping system
treatments on the productivi-
ty of roselle sepals or anthoc-
yanin . Therefore, the follow-
ing available review of
literature on other plants or
organs might be usefull in this
connection. However , inter-
cropping system treatments
showed an increase in plant
height [as found by El-
Shamma (1980) on broad
bean intercropped with pep-
per , Hussein (1981) on soy-
bean intercropped with maize,
Shahien (1991) on tomato in-
tercropped with some legumi-
nous crops and Gawish et al.
(1992) on tomato inter-
cropped with pea]; number of
branches [as reported by
Gawish et al. (1992) on toma-
to with pea and ltulya et al.
(1997) on intercropping col-
lard with cowpea] ; number
of leaves [as recorded by

‘Bonaparte and Brawn (1976)

on 2 maize cultivars when in-
tercropped  with soybean];
fresh and dry weights of
shoots and leaves [as men-
tioned by Change and Shibles
(1985) on intercropping
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cowpea with maize, Mendoza
(1986) on sugar cane when
intercropped with maize ,
‘cassava , sweet potatoes, Itul-
ya et al. (1997) on collard
with cowpea
Dokaishy (1999) on cauli-
flower  intercropped with
white clover or earth clover];
total nitrogen , phosphorus
and potassium [as stated by
Chang and Ho (1969) on
groundnut intercropped with
. sugar cane or sweet potato
and El-Shamma (1980) on
pepper when intercropped
with broad bean].

On the other side, there
was a decrease, by using
some intercropping system
treatments comparing to that
of solid one , in plant height
[Moursi (1965) on onion in-
tercropped with cotton, El-
Shamma (1980) on lettuce or
-pea intercropped with pepper,
Shahien (1991) on broad bean
or peas intercropped with to-
mato, Gawish et al. (1992)
on pea intercropped with to-
mato, Abd EIl-Baky (1994)
on cowpea or squash inter-
cropped with okra, El-Gamili
(1994) by intercropping on-
ion with strawberry and Ali

and EIl-

131

(1999) on garlic , onion or
phaseolus intercropped -with
strawberry];  number of
branches [Mohamed (1989)
on guar intercropped with
maize, El-Doubi (1992) on
soybean intercropped with
maize, El-Waraky (1996) on
cowpea, squash, beans, Jew’s
mallow or spinach inter-
cropped with eggplant and
Ali (1999) on phaseolus - in-
tercropped with strawberry] ;
number of leaves Ali (1999)
on onion, garlic and phaseo-
lus by intercropping with
strawberry]; dry weight of
shoots [Abd El-Baky (1994)
on cowpea or squash with
okra, El-Gamili (1994) on on-
ion intercropped with straw-
berry, El-Waraky (1996) on
each of squash, cowpea,
beans, Jew’s mallow or spin-
ach when intercropped with
eggplant and Soliman (1999)
on garlic intercropped with
turnip, carrot or radish] and
total nitrogen , phosphorus
and potassium  contents
[Moursi (1968) on garlic in-
tercropped with cotton].

Therefore, the present
work daimed to study the ef-
fect of intererepping system
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treatments between = roselle
and guar plants on growth,
yield components, anthocya-
nin production and chemical
constituents of roselle plant
cultivated under Sharkia
Governorate conditions .

MATERIALS AND METHODS -

The present work was
conducted at a special farm
in Inshas EIl-Raml District,
.Sharkia Governorate during
two successive growing sea-
sons of 1997 and 1998.

The seeds of roselle (Hi-
biscus sabdariffa, L)and guar
(Cyamopsis  tetragonoloba,
Tuab) plants were obtained
from Research Center of Me-
dicinal and Aromatic Plants,
Dokky, Giza.
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" The seeds of both roseiic
and guar plants were sown in
the first of May in both two
seasons of 1997 and 1998.
The seeds were handly sown,
immediately irrigated and af-
ter germination the seedling
were thinned after three
weeks from planting to be one
plant /hill for roselle and two
plants /hill for guar. The
physical and chemical proper-
ties of the used soil are shown
in Table (A).

- The plot area was [2 x
7.80m] and included twelve
rows, each row was 60 cm
apart and 2m in length. The
plants were sown on rows in
hills on one side. The distanc-
es between successive hills
were 50 cm for roselle and 30
cm for guar plant.

Table (A):The physical and chemical properties of the used soil

Sand
Silt
Clay
Organic matter
Total nitrogen
" Water soluble phosphorus
Available potassium
pH

17.40 %
36.10 %
46.50 %
1.73 %
0.52 %
0.05 %
0.59 Meq/l.
7.90
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The intercropping sys-
tem treatments were as fol-

lows :
I-1 row of roselle + 1 row of
guar (1+1).
2-1 row of roselle + 2 rows of
~ guar (1+2).
3-1 row of roselle + 3 rows of
guar (1+3).
4-2 rows of roselle + 1 row of
guar (2+1).
5-3 rows of roselle + 1 row of
guar (3+1).

"6-Solid planting system of ro-
selle, since it was practised
on one side of the row |,
one plant / hill, 50 cm dis-
tance apart hills. Such

" treatment was used as con-
trol for roselle characters.

The experimental design
was simple in complete ran-
domized block design with
three replicates. Each repli-
-cate contained twelve rows.

All the plants received
normal agricultural practices
whenever they needed.

The following data were
recorded :

The outer two rows of
each plot were considered as
belt .

For measuring growth -
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characters, samples were tak-
en from guarded plants in
center of each plot . The cen-
tral rows were kept for yield
components determinations.

Growth characters re-
corded were plant height
(cm), number of branches per
plant, number of leaves per
plant, fresh and dry weights
of leaves per plant (gm), fresh
and dry weights of shoots per
plant (gm) and fresh and dry
weights of root per plant
(gm). At harvesting, the cen-
tral rows of each plot were
used for yield components of
roselle plant expressed as
number of sepals / plant and
weight of sepals / plant (gm).
However, sepals of roselle
was taken 180 days after
seed sowing in both growing
seasons.

Anthocyanin pigment of

“roselle sepals was extracted in

1% acidified (HCI) ethanol,
and was determined cholori-
metrically according to the
method described by Fuleki
and Francis (1968) and devel-
oped by Du and Francis
(1973) for Hibiscus sabdarif-
fa . The anthocyanin values



154 Meawad, et. al.

were expressed as absorbance
at 520 nm.

Total carbohydrates per-
centage was determined in
roselle sepals according to
Dubios et al. (1956). Total
carbohydrates content per
plant was calculated by multi-
plying total carbohydrate per-
centage by weight of sepals
per plant of roselle.

Total nitrogen percent-
age was determined in roselle
sepals according to that re-
‘ported by Naguib (1969). To-
tal nitrogen content per plant
was calculated by multiply-
ing total nitrogen percentage
by weight of sepals per plant
of roselle to obtain the con-
tent of total nitrogen per
plant. Total protein percent-
age was calculated by multi-
plying total nitrogen percent-
age by the factor 6.25 to
obtain the percentage of total
protein. Total protein content
per plant was calculated by
multiplying total protein per-
centage by weight of sepals
per plant of roselle to obtain
the content of total protein
per plant. Total phosphorus
‘percentage was determined

according to the method
adapted by Hucker and Ca-
troux (1980) . Total phos-
phorus content per plant was
calculated by multiplying to-
tal phosphorus percentage by
weight of sepals per plant of
roselle to cbtain the content
of total phosphorus per plan:.
Potassium percentage was de-
termined by using flame pho-
tometer, according to the
method described by Brown
and Lilleland (1964). Potas-
sium content per plant was
calculated by multiplying po-
tassium percentage by weight
of sepals per plant of roselle
to obtain the content of potas-
sium per plant.

Data of this work werc
statistically analyzed accord-
ing to Steel and Torrie
(1980).

RESULTS AND DISCUSSION

1.Effect of intercropping
system | treatments on
vegetative growth and
root system characters of
roselle plant

Data illustrated in Table
(1) reveal that intercroppiug
system of alternating one row



Table 1. Effect of intercropping system treatments on growth characters of roselle plants during
1997 and 1998 seasons

Intercropping Plant Number Number Frush Dry Fresh Dry Fresh Dry Root
systems height of of weight of weight of weight of weight of weightof weightof length
treatments branches leaves leaves / leaves/  shoots/  shoots/ roots / roots/
(cm) / plant / plant plant (gm) plant (gm) plant (gm) plant (gm) plant (gm) plant (gm) (cm)
First season

1+1 146.55 12.20 101.11 162.88 30.98 203.45 39.73 26.66 6.74 27.55

1+ 2 165.11 13.30 113.55 198.33 37.74 289.98 48.32 30.67 8.00 31.88

1+3 181.22 14.20 133.44 241,33 42.68 332.27 65.72 33.06 9.57 33.11

2+1 171.33 9.70 126.11 224.00 40.02 232.07 42.26 28.97 7.25 29.66

3+1 179.77 15.60 134.77 217.78 38.76 326.06 62.46 27.82 7.01 26.88

Solid 153.33 14.40 = 96.22 159.51 30.39 205.65 40.02 26.68 6.72 26.99

L.S.D. at 5% 5.86 1.89 7.44 12.79 1.91 23.46 3.57 1.67 0.57 3.35

LSD. at1% 7.86 2.54 9.99 17.16 2.56 31.48 4.79 2.24 0.77 4.50

Second season

1+1 132.00 11.33 107.00 170.29 32.29 211.42 43.34 28.72 7.71 24.44

1+ 2 138.00 13.00 108.88 203.64 38.88 296.97 52.19 32.19 8.96 30.11

1+3 167.11 13.33 121.88 225.96 45.10 338.08 67.21 34.21 10.20 32.33

2+1 159.33 14.00 116.11 235.95 42.38 237.60 43.07 30.46 8.01 29.56
3+1 169.55 11.66 122.11 223.02 40.68 331.94 63.83 28.88 7.87 26.33 -

Solid 132.55 11,33 86.22 162.94 31.21 210.38 43.63 27.11 7.39 23.33

L.SD. at5% 3.13 1.83 8.62 10.79 1.82 13.03 3.70 3.13 0.92 2.14

LSD. at1% 4.20 245 1157 1447 241 17.49  4.97 421 124 2.87

£00Z (I)ON 0§ 10A “say o3y [ 312v8pZ
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of roselle with three rows of
gurar (143 system ) treatment
resulted in higher value in
number of leaves per plant,
fresh and dry weights of
leaves, shoots or root and root
length per plant ecompared to
most of the other ones includ-
ing solid system in the two
seasons. In addition , most of
_intercropping system treat-
ments showed an increase in
this concern comparing with
that of solid system. On the
other hand, there was a de-
crease in this regard by using
intercropping system treat-
ment of one row of roselle
with one row of guar (1+1
system) in plant height, fresh
and dry weight of shoots per
plant . Regarding number of
branches per plant, Table (1)
shows that, it was increased
by using intercropping system
treatment of three rows of ro-
selle with one row of guar
compared to that of solid sys-
tem one in the two seasons.
"Whereas, there was a de-
crease in number of branches
per plant by using that of one
row of roselle with one row
of guar intercropping system
treatment (1+1) if compared

- Meawad, et. al.

with that of solid system one
in the first season only.

Such increase, by using
intercropping system treat-
ments, was also found by El-
Shamma (1980) on broad
bean intercropped with pep-
per , Hussein (1981) on soy-
bean intercropped with maize,
Shahien (1991) on tomato
with some leguminous crops
and Gawish et al. (1992) on
tomato intercropped with pea
regarding plant height; Gaw-
ish et al. (1992) on tomato
with pea and Itulya et al.
(1997) on intercropping col-
lard with cowpea as for num-
ber of branches; Bonaparte
and Brawn (1976) on 2
maize cultivars when inter-
cropped with soybean con-
cerning number of leaves;
Change and Shibles (1985)
on intercropping cowpea
with maize , Mendoza (1986)
on sugar cane when inter-
cropped with maize , cassava,
sweet potatoes , Itulya et al.
(1997) on collard with cow-
pea , and Zl-Dokaishy (1999)
on cauliflower intercropped
with white clover or earth clo-
ver regarding fresh and dry
weights of plant organs .
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Whereas, similar de-
crease was recorded by using
intercropping  system treat-
ments by Moursi (1965) on
onion intercropped with cot-
ton, El-Shamma (1980) on
lettuce or pea intercropped
with pepper, Shahien (1991)
on tomato intercropped with
broad bean or peas, Gawish
et al. (1992) on pea inter-
cropped with tomato, Abd
El-Baky (1994) on cowpea or
squash intercropped with
okra, El-Gamili (1994) by in-
tercropping onion with straw-
berry and carrot , Ali (1999)
on garlic , onion or phaseo-

‘lus intercropped with straw-
berry [as for plant height];
Mohamed (1989) on guar in-
tercropped with maize, El-
Doubi (1992) on soybean in-
tercropped  with  maize,
El-Waraky (1996) on each of
squash, cowpea, beans, Jew’s
mallow and spinach when in-
tercropped with eggplant, Ali
(1999) on phaseolus inter-
cropped with strawberry [re-
garding number of branches];
Ali (1999) .on onion, garlic
and phaseolus by intercrop-
ping with strawberry [con-
necting to number of leaves];
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Abd El-Baky (1994) on cow-
pea or squash with okra, El-
Gamili (1994) when inter-
cropping onion with strawber-
ry, El-Waraky (1996) on each
of squash, cowpea, beans,
Jew’s mallow or spinach
when intercropped with egg-
plant, Soliman (1999) on gar-
lic when intercropped with
turnip, radish and carrot [con-
cerning fresh and dry weights
of leaves, shoots and roots].

2.Effect of intercropping
system treatments on
yield components of ro-
selle plant

Results in Table (2)
demonstrate that number of
sepals and weight of sepals
per roselle plant were in-
creased by using intercrop-
ping system treatments [ex-
cept that 141  system]
comparing to solid planting
system in both seasons. Fur-
thermore, alternating one row
of roselle with three rows of
guar (1+3 system) gave the
highest values in this regard -
compared to solid planting
system or those of the other
ones during the two seasons.
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Table 2. Effect of intercropping system trcaiments on
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yield

components of roselle plant during 1997 and 1998

seasons
Intercropping Numberof  Weightof = Numberof  Weight of
system sepals / sepals / plant sepals / sepals /
treatments plant (gm) plant plant(gm)
First season Second season
[+1 33.00 8.29 37.77 11.86
142 36.77 11.55 44.717 12.45
143 45.11 13.60 49.11 16.88
2+1 36.44 10.49 42.66 12.91
3+1 38.88 12.78 - 38.66 13.14
Solid 33.55 9.83 40.77 12.05
L.S.D.5% 3.3] 0.84 2.88 0.76
L.S.D. 1% 4.44 1.13 3.87 1.02

Consulting the available
review of literature, there
was no information regarding
the effect of intercropping
system treatments on Yyield
components of roselle plant .

3.Effect of intercropping
system treatments on an-
thocyanin production of
roselle sepals

. Data presented in Table
(2) show that alternating one
row of roselle with three
rows of guar (1+3 system)
gave higher values of anthoc-
yanin content compared with

“ments on

solid planting system or the
other planting system treat-
ments in the two seasons.
Whereas , using intercropping
system treatments [except
that of 143 system ] mostly
decreased anthocyanin con-
tent compared to solid plant-
ing system during the two
seasons . However, consult-
ing the available review of lit-
eraturé  there was no infor-
mation regarding the effect
of intercropping system treat-
anthocyanin
production in roselle sepals .
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‘4.Effect of intercropping
system treatments on
some chemical constitu-
ents of roselle sepals

4.1.Total carbohydrates

percentage and content

Data in Table (3) indi-
cate that total carbohydrate
percentage and content were
increased by alternating one
row of roselle with three rows
of guar (1+3 system) compar-
ing to solid planting system
and the other planting system

treatments in the two seasons.

On the other hand, using
intercropping system treat-
. ments[except that of 1+3 sys-
tem] decreased total carboh -
‘ydrate percentage compared
to solid planting system.
Whereas, total carbohydrate
content was mostly increased
by using intercropping sys-
tem treatments [except that of
1+1system] comparing to sol-
id planting system during the
two seasons. However, con-
sulting the available review of
literature there was no infor-
mation concerning the effect
of intercropping system treat-
ments on total carbohydrates

percentage or content in ro--

selle sepals or even other
plant organs.
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4.2 Total nitrogen as well
as protein percentages
and contents
Results in Table (3) re-

veal that alternating one row

of roselle. with three rows of
guar (143 system) gave the
highest values of total nitro-
gen as well as protein per-
centages and contents of ro-
selle sepals comparing to
solid planting system or oth-
er treatments of intercropping
in the two seasons, whereas
the other intercropping sys-
tem treatmerts showed a de-
crease in this regard com-
pared to solid planting system
in both seasons .

4.3.Phosphorus and potas-
sium percentages and:
contents

- Data in Table (3) show
that phosphorus and potas-
sium percentages and con-
tents recorded the higher val-
ues by alternating one row of
roselle with three rows of
guar [1+43 system treatment|
compared to the other ones or
solid planting system during
the two seasons. On the other
side, using the other inter-
cropping system treatments
showed a decrease in this



Table 3. Effect of intercropping system treatments on chemical constituents of the sepals
roselle plants during 1997 and 1998 seasons

Intercropping Anthocya Total Total Total Total Total Total Total Total Potassinm Potassium
systems nin carbohydr carbohydr nitrogen  npitrogen ~ Protein  protein phospho PhosPho percentage content/
treatments contenr ate ate con- Ppercentage conpternty/ Ppercentage content/ rus rus plant
percentage tont /plant plant. plant percentage “;?;t/

First season

1+1 61.67 18.94 1.57 2.75 0.227 17.18 - 1.42 0.3989  0.0380 2.80 0.232

- 1+ 2 63.55 18.89 2.18 2.76 0.318 17.25 1.99 0.4052 0.0468 3.13 0.361
S 1+3 69.68 23.05 3.13 4.19 0.563 26.18 3.56 0.4524 0.0615 4.38 0.595°
-~ 241 63.87 19.06 1.99 2.79 0.292 17.43 1.82 0.4352 0.0456 3.15 0.331
~ 3+1 65.80 19.62 2.50 3.13 0.400 19.56 249 0.4167 0.0532 3.28 0.419
3 Solid 67.62 20.23 1.98 3.94 0.387 24.62 242  0.4419 00434 3.91 0.384
§ L.S.D.at5% 4.22 1.81 NS 0.34 0.0533 3.805 0.332 NS NS 0.97 NS
LY LSD.at1% 5.66 2.44 NS 0.45 0.0757 5.412 0.472 NS NS 1.30 NS
E Second season
1+1 57.35 17.09 2.02 3.01 0.356 18.81 223 . 0.3545 0.0420 1.98 0.234
1+ 2 58.70 19.11 2.37 279 0.347 17.43 2.17 0.3387 0.0446 2.94 0.366
1+3 68.44 21.90 3.69 3.74 0.631 23.87 3.94 04342 0.0732 3.98 0.671
2+1 63.86 19.31 2.49 3.18 0.410 19.87 256 0.3884 0.0501 2.88 0.371
3+1 62.52 19.41 2.55 3.23 0.424 20.18 265  0.3768 0.0495 2.93 0.385
Solid 63.83 20.27 2.44 -3.71 0.447 23.18 279  0.4157 0.0500 3:37 0.406
LS.D.at5% 2.77 2.04 0.599 0.35 0.103 ~ 2.954 0.649 0.042 NS 0.50 0.108
LSD.at1% 371 2.73 0.853 0.47 0.147 4.202 0923 0.057 NS 0.67 0.154
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respect compared to that of
solid one in the two seasons.

Consulting the available
review of literature, there was
no information connecting
the effect of intercropping
system treatments on total ni-
trogen , protein and phosphor-
us as well as potassium per-

centages or contents of roselle .

sepals . Therefore, the fol-
lowing available review of lit-
erature on other organs of
other plants might be useful.
.However, Chang and Ho
(1969) found that intercrop-
ping of groundnut with sugar
cane oOr sweet potato in-
creased P32 and K absorption
in sugar cane or sweet potato.
Moreover, El-Shamma (1980)
found that percentages of N,
P and K and their total up-
take in leaves and stems of
pepper plants seemed to be
higher in intercropped plants
than that of pepper plants
grown in pure stand. On the

contrary, Moursi (1968) on

garlic intercropped with cot-
ton found that intercropping
treatment decreased the abso-
lute contents of N, P and K
.compared to that of solid one.

141

Generally , it could be

concluded that using inter-
cropping system treatment of
one row of roselle with three
rows of guar resulted in the
highest values in growth char-
acters , yield components and
anthocyanin production of ro-
selle plant cultivated under
Sharkia Govemorate condi-
tions.
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