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Abstract : This research was conducted at El-Qantara Sharq station, North Sinai, Egypt for
Desert Research Center during the two successive seasons of 2013 and 2014. The main
objective was to study the effect of different planting dates (1% May, 15" May and 1% June), the
concentrations of various algae extract (0, 1, 2 cm®/1) and the interaction on the vegetative
growth, production of seed yield and Guaran content in Cyamopsis tetragonoloba L. plant. The
obtained results indicated the possibility of obtaining the highest values of the vegetative
growth, seed yield, guaran content and chemical components in Guar plant, when the plants are
cultivated on 1% May and sprayed with algae extract at a rate of 2 cm®/ L under the conditions of
the experiment.
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Introduction

Cyamopsis tetragonoloba or Cluster bean or Guar belongs to the family Fabaceae (Leguminaceae)
(Wongand and Parmar ). This plant proved to be drought tolerant and grown in the arid and semi-arid land,
cultivated successfully under the Egyptian environmental conditions, especially in Sinai; (Razin ? and Razin et
al. %).The economic importance due to the guar plant is a natural source of galactomannan,known commercially
as guar gum, at ranging content between 25-30% of the seeds; (Synthelabo®), this gum is characterized by high
weight viscosity and the ability to blend into the cold water, allowing its use in the food industry and in
pharmaceuticals. It is used as an appetite suppressant, laxative, loss of appetite, anti-ulcer, and hypoglycaemia
(Undersanderet al.”).It is used in some industries such as petroleum and textile crackers, paper, ink, adhesives
and plastics industry, tobacco industry, pharmaceutical industry and cosmetics. The seeds contain 21-25%
protein (Haksar and Kendurkar®) making the plant is used as fodder for cattle. Guar contains many important
nutrients and phytochemical such as saponin and flavonoids and is well-known as a traditional plant used in
folklore medicine as reported by Duck’. Pavithra and Lakshmi® show that the results of the study revealed that
the compost applied to guar plants (Cymopsis tetragonoloba) showed increased germination percentage, root
length, shoot length and number of leaves than the untreated plants.

The planting date specified for the production of the crop's success or failure is determined by the date
of appropriate agricultural factors such as temperature in the area, the length of the lighting period and the
intensity of radiation.

Some studies on sowing dates had been carried out by Deka et al. ? on cluster bean plant showed that,
1°' July sowing at 45 x 30 cm spacing was suitable for cluster bean production where economics was also most
remunerative option with a highest benefit; cost ratio of 2.83 on Cyamopsis tetragonoloba L. (Ali et al. ).
Results of the early planting date on Trigonella foenum-graecum L., increased the yield, active ingredients and
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protein content in the seeds. (Mansur, et al.”*, Hayawi *?, Kaya et al. **, Khalaf **, Lopez et al. *°) found that,
the different sowing dates affected on the dry matter, plant height and seed yield of Chickpea. (Attememe *°) on
Rosmarinus officinalis L., and (Satyanarayana'’) on Plantago ovatestated that the early sowing date improved
significantly vegetative growth characters, oil yield, and plant height, fresh and dry weights and increased the
chemical components.

The application of blue-green algae is one of the recent trends in bio-fertilization of plants where it
contains high levels of organic matter, which represents 50% decrease of the chemical fertilizers cost (Gollan
and Wright *®) raising the production and increasing the capacity of plant to withstand various stress conditions;
however it contains alga Ascophyllum nodosum that has 62% of the amino acids, such as (Tyrossine, Proline,
Glycine, Tryptophane, Glutamic acid... etc. ) and many of the most important vitamins including vitamin B-12.
Algae extract also contains protein at 58.2% by dry weight, carbohydrates represent 23.2 - 24.5% of its weight
(Chapman and Chapman *°, Senn %) as well as it contains high levels of the major mineral elements which are
important and necessary for plant growth, (Cu, Fe, Ca, Mg, Mn, P, and Zn) (Marrez et al.?). It contains high
levels of various plant hormones such as auxin and cytokinin, which is considered an important and vital for
plant growth and increase production worker as reported by Kemka et al., %, Aly and Esawy **, Mokhaimer #.

Algae extract foliar application was recommended for increasing the growth parameters, chemical
constituents and yield components of Lepidium sativum L. and Plantago ovate (Bashir®®), common bean
(Hegazi et al.?), soybean (Rathore et al.?’), Trigonella foenum-graecum L. (Pise and Sabale®), Cyamopsis sp.
(Ramya et al.”) and Cyamopsis tetrogonolaba (Thirumaran et al.*®). Genaidy et al®* found that treating seedling
of olive with algae extract when planted under sandy culture recorded the maximum values of number of
leaves/seedling and gave the tallest root/ seedling. The main objective was to study the effect of different
planting dates, the concentrations of various algae extract and the interaction on vegetative growth, production
of seed yield and Guaran content in Cyamopsis tetragonoloba L. plants.

Materials and Methods

The present work was carried out at EI-Qantara Sharg station, North Sinai, Egypt at Desert Research
Center during the two successive seasons of 2013 and 2014; aiming to investigate the effect of planting date and
spraying with green algae extract and their interactions on the vegetative growth, guaran production and
chemical constituents of guar plant. Guar (Cyamopsis tetragonolobal.) seeds were obtained from Research
Centre of Medicinal and Aromatic Plants, Dokky, Giza. Seeds were sown on 1% May, 15" May and 1% June in
both seasons. After three weeks from planting, germinated plants were thinned to be one plant/hill. The
irrigation water through drip irrigation and the plants received normal agricultural practices whenever they were
needed. Tst;e mechanical and chemical properties of the used soil are shown in Table (A) according to Chapman
and Pratt >

Table (A): Mechanical and chemical properties of the experimental soil.

Mechanical analysis [Value - Chemlcal_analysw -
Soluble anions (meg/l) [Value| Soluble cations (meg/l) [Value| Available (mg/l) [Value
Fine sand % 43.28 COy - Ca™ 8.92 N 0.16
Coarse sand %  |42.26 Cl 9.00 Mg"™ 7.95 P 13.21
Silt % 13.28 SO~ 25.35 Na* 20.42 K 69.67
Clay % 1.18 pH 8.29 K" 1.21 CaCOs 6.20
Soil texture Sandy E.C mmhos/ cm 3.85

The plot area was 2x 3 m2, and each plot contained 40 plants. The distance between rows was 50 cm.
and 30 cm. between hills. The experimental design was split plot including 9 treatments with three replications;
planting date in the main plot, while spraying with the algae extract in the sub plot. The concentrations of algae
extract (A.E.) were [(control, 1 and 2 cm/L)], while the planting dates were on (1% May, 15" May and 1% June).
The source of algae extract is from Algal Biotechnology Unit, National Research Center, Egypt.The plants were
sprayed with algae extract after 60 and 90 days from sowing and the untreated plants were sprayed with tap
water until the run off.
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The following data were recorded:

1. Vegetative growth parameters: Growth parameters for guar included the following measurements: plant
height (cm), number of branches / plant, dry weight/ plant (g).

2. At harvesting, the central rows of each plot were used for yield component determinations of guar plants as
follows:

Pods of guar were harvested after 150 days of seed sowing in both seasons to determine: weight of
seeds per plant (g) and yield of seeds per feddan (Kg) which calculated as follows; yield of seeds/feddan (fed.)
= seed yield/plant x No. of plants/feddan for each treatment and seed index (g) (weight of 1000 seeds).

3. Chemical constituents determination: Guaran percentage was determined only in guar seeds according to
the method described by (Anderson®) guaran content per plant (g) was calculated by multiplying the guaran
percentage by weight of seeds per plant for each treatment, Guaran content per feddan was calculated by
multiplying the guaran content per plant by number of plants/fed. for each treatment, total carbohydrate
percentage was determined in guar seeds according to (Dubios et al.**), total nitrogen percentage was
determined in guar seeds according to (Naguib®), total protein percentage was calculated in either seeds of guar
by multiplying total nitrogen percentage by the factor 6.25 to obtain the percentage of total protein, total
phosphorus percentage was determined in guar seeds according to the methods adapted by (Hucker and
Catroux*®), and potassium percentage was determined in guar seeds by using flame photometer according to the
method described by (Brown and Lilleland®’).

Data of the present work were statically analyzed and the differences between the means of the
treatments were considered significant or highly significant when they were more than the least significant
differences (L.S.D) at the 5% level wusing the computer program (Statistic version®)
(http://www.statistix.com/freetrial.html) (Analytical Software®).

Results and Discution

1- Effect of the sowing dates:

Effect of the sowing dates on the growth of guar are presented in Table (1) results showed that the
vegetative growth parameters are significantly affected in the first sowing date (1*May) giving the highest value
for plant height (124.47 and 126.96 cm.), number of branches per plant(17.42 and 19.16) and dry weight per
plant (224.61 and 274.85 g.) in the first and second seasons; respectively.

Table (1): Effect of the sowing dates on the vegetative growth parameters of Cyamopsis tetragonoloba
plant in 2014 and 2015 seasons.

Characters Plant height (cm) Number of branches per Dry weight of plant per
plant plant(g)
Treatments Seasonl | Season 2 Season 1 Season 2 Season 1 Season 2
1°* May 124.47 126.96 17.42 19.16 224.61 274.85
15™ May 105.38 107.49 14.46 15.90 190.07 240.31
1°*"June 95.70 97.62 11.44 12.59 172.55 222.79
L.S.D. at 5% 1.50 1.53 0.22 0.24 2.70 2.70

It was also observed that there was a direct relationship between growth and yield components
determination of guar plants hence, that some sowing dates in Tables (2 and 3) gave the highest values for
weight of seeds per plant (18.67 and 20.91g);seeds Yield per feddan (522.82 and 585.56 kg);Guaran percentage
(28.46 and 31.30 %); Guaran content per plant (5.35 and 6.59 g); Guaran content per feddan (149.99 and
184.79 kg); total protein percentage(23.73 and 25.16 %) and seed index (27.38 and 33.28 g) in 2014 and 2015;
respectively.
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Table (2): Effect of the sowing dates on the yield components of Cyamopsis tetragonoloba plant in 2014
and 2015 seasons.

Characters Weight of seeds per Yield of seeds per fed. (kg) Seed index
plant(g)
Treatments Season 1 Season 2 Season 1 Season 2 Season 1 Season 2
1 May 18.67 20.91 522.82 585.56 27.38 33.28
15" May 14.87 16.65 416.34 466.31 23.18 29.08
1% June 12.94 14.49 362.35 405.84 21.06 26.96
L.S.D. at 5% 0.29 0.33 8.31 9.30 0.33 0.33

Table (3): Effect of the sowing dates on the active ingredients of Cyamopsis tetragonoloba plant in 2014
and 2015 seasons.

haracters Guaran percentage Guarzl?ac;]c;n(ga)nt per Guara]\cg dc.o(rlltge)nt per Protein percentage
Treatment Season 1 Season 2 Season 1 Season 2 | Seasonl | Season?2 | Seasonl Season 2
1% May 28.46 31.31 5.36 6.60 149.99 184.79 23.74 25.16
15" May 23.10 25.42 3.44 4.24 96.35 118.70 18.90 20.03
1% June 20.39 22.43 2.64 3.26 74.01 91.18 16.47 17.46
L.S.D. at 5% 0.43 0.47 0.13 0.16 3.52 4.33 0.34 0.36

Furthermore, the presented data in Table (4) demonstrate that the early sowing date (1*May) gave the
highest values for chemical constituents such as total carbohydrate percentage (29.13 and 32.04 %), total
nitrogen percentage (3.79 and 4.02 %), total phosphorus percentage(0.418 and 0.458 %) and total potassium
percentage (1.22 and 1.25 %) in 2014-2015; respectively.

On the other hand, the data presented in Table (1) dissect that the later sowing date(1*June) gave the
lowest values of plant height (95.70and97.62 cm), number of branches per plant (11.44and 12.580 and dry
weight of plant per plant (172.55and 222.79 g) in 2014 and 2015 seasons; respectively.

However, in Tables (2 and 3) the sowing date of 1* June was effective on yield production such as
weight of seeds per plant (12.94 and 14.49g), weight of seeds per feddan (362.35 and 405.84 kg), Guaran
percentage (20.39 and 22.43 %), Guaran content per plant (2.64 and 3.25 g), Guaran content per feddan (74.01
and 91.18 kg), total protein percentage (16.47 and 17.46 %) and seed index (21.05 and 26.95 g) in 2014 and
2015 seasons; respectively.

The data in Table (4) revealed that, the later sowing dates led to decreasing the highest values for
chemical constituents as total carbohydrates percentage (26.54 and 29.19 %), total nitrogen percentage (2.63
and 2.79 %), total phosphorus percentage (0.290 and 0.317 %) and total potassium percentage (0.85 and 0.86
%) in 2014 and 2015 seasons; respectively.

Table (4): Effect of the sowing dates on the chemical constituents of Cyamopsis tetragonoloba plant in
2014 and 2015 seasons.

Characters Carbohydrate Nitrogen percentage Phosphorus Potassium
percentage percentage percentage
Treatments Season 1 | Season?2 | Seasonl | Season?2 | Seasonl | Season?2 | Seasonl | Season 2
1% May 29.13 32.05 3.80 4.03 0.419 0.459 1.23 1.25
15" May 27.41 30.15 3.02 3.20 0.333 0.364 0.98 1.00
1% June 26.54 29.20 2.64 2.80 0.290 0.318 0.85 0.87
L.S.D. at 5% 0.13 0.15 0.05 0.05 0.030 0.033 0.02 0.02

In fact, the earlier sowing date gave the highest productivity of guar content, which was increased
significantly as compared with the different sowing dates. The increase in guar vegetative growth and its crop
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might be due to the early sowing date, however, the content of the nutrients and active substances are correlated
with availability of suitable environmental conditions. Activation of photosynthesis in relation to high
temperature can be reflected on increasing the plant height; number of branches and plant weight through
resulting in the availability of the heat requirement to increase the proportion of the flowers on the plant and
thus increasing the contract on the plant ratio due to increased photosynthesis rate and availability of food,
which is reflected on the increase in the number of pods on the plant and the weight of seeds per plant, which is
reflected the yield increase per acre resulting and subsequently increase of the active substance in the seeds. The
results agreed with that obtained by (Ali et al. °) on Cyamopsis tetragonoloba L., and (Abd Al-Khalig et al. **)
on Trigonell afoenum-graecum L.

The later sowing date is not adequate to take the advantage of the appropriate thermal needs, and this
declines the efficiency of the photosynthesis process with a shortage of food crisis for plant growth, where
valley fever inhabited the pods from the fullness of seeds and thus the proportion of metabolic materials stored
will fall and with the increase in equipment for respiratory process producing a small in weight by small amount
of seeds, because the low grain harvest lowered the plant height and the number of nodes in the centuries that
was reflected in the lack of seed yield per acre and thus the lack of effective material in seeds .This agreed with
the work of (Satyanarayana'’) on Plantago ovate; (Patel,*®) on cluster bean; (Ali et al.,'®) on Cyamopsis
tetragonoloba L. and (Kaya, et al.,**) on Cicer areitinum.

2- Effect of algae extract

Increasing algae extract concentrations 1 or 2 cm®/L increased significantly the vegetative growth
parameters, yield components and chemical constituents as compared to the control in 2014 and 2015;
respectively. The effect of algae extract concentrations on the growth of guar plants is presented in Table (5).
The data revealed that the highest values for plant growth had been recorded when they were sprayed with 2
cm®/L algae extract concentration in 2014 and 2015; respectively. The values increased gradually reaching the
highest plant height of (114.3 and 116.6 cm.), number of branches per plant (15.3 and 16.9) and dry weight per
plant (206.3 and 256.5 g) in 2014 and 2015; respectively.

Table (5): Effect of algae extract on the vegetative growth parameters of Cyamopsis tetragonoloba plant
in 2014 and 2015 seasons.

Characters Plant height(cm) Number o;ll;;?nches per Dry weight per plant(g)
Treatments Season 1 Season 2 Season 1 Season 2 Season 1 Season 2
Control 102.74 104.80 13.42 14.76 185.30 235.54
AE. 1ecm®/L 108.48 110.65 14.56 16.01 195.69 245.93
A.E. 2cm’/L 114.32 116.61 15.34 16.88 206.25 256.49
L.S.D. at 5% 1.57 1.60 0.25 0.28 2.83 2.83

The data in Tables (6 and 7) showed the highest values for weight of seeds per plant (16.65 and 18.64
0); weight of seeds per feddan (466.22 and 522.16 kg), guaran percentage (25.61 and 28.17 %), guaran content
per plant (4.39 and 5.40 g), guaran content per feddan (122.91 and 151.43 kg), total protein percentage (21.18
and 22.45 %) and seed index (25.15 and 31.05 g) in 2014 and 2015; respectively.

Table (6): Effect of algae extract on the yield components of Cyamopsis tetragonoloba plant in 2014 and
2015 seasons.

Characters Weight of seeds per Weight of seeds per fed. Seed index
plant(g) (kg)
Treatments Season 1 Season 2 Season 1 Season 2 Season 1 Season 2
Control 14.34 16.07 401.62 449.82 22.60 28.50
A.E. 1cm®/L 15.49 17.35 433.68 485,72 23.87 29.77
A.E. 2cm®/L 16.65 18.65 466.22 522.16 25.15 31.05
L.S.D. at 5% 0.31 0.35 8.71 9.75 0.34 0.34
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Table (7): Effect of algae extract on the active ingredients of Cyamopsis tetragonoloba plant in 2014 and

2015 seasons.

Characters Guaran percentage Guar%Ta(;]otn(tge)nt per Guaragg??g)e it per protein percentage
Treatments Season 1 Season2 | Seasonl | Season?2 | Seasonl | Season?2 | Seasonl | Season 2
Control 22.37 24.60 3.25 4.00 90.99 112.10 18.24 19.34
A.E. lcm’/L 23.97 26.37 3.80 4.68 106.44 131.13 19.68 20.86
A.E. 2cm®/L 25.61 28.18 4.39 541 122.91 151.43 21.18 22.45
L.S.D. at 5% 0.44 0.48 0.16 0.20 4.60 5.67 0.38 0.41

Data in Table (8) presented the chemical constituents such as total carbohydrates percentage (28.21 and
31.04 %), total nitrogen percentage (3.38 and 3.59 %), total phosphorus percentage (0.373 and 0.410 %) and
total potassium percentage (1.09 and 1.11 %) in 2014 and 2015; respectively.

Table (8): Effect of algae extract on the chemical constituents of Cyamopsis tetragonoloba plant in 2014
and 2015 seasons.

Characters Carbohydrate Nitrogen Phosphorus Potassium
percentage percentage percentage percentage
Treatment Season 1 Season 2 | Season1 | Season 2 | Season 1 Season 2 | Season 1 Season 2
Control 27.18 29.89 2.92 3.09 0.322 0.351 0.94 0.96
A.E. lcm®/L 27.69 30.46 3.15 3.34 0.347 0.380 1.02 1.04
A.E. 2cm®/L 28.22 31.04 3.39 3.59 0.373 0.410 1.10 1.12
L.S.D. at 5% 0.13 0.15 0.054 0.054 0.023 0.026 0.020 0.022

The effects might be attributed to strengthen the impact of the algae extract on the laurel plant growth
characteristics to the auxin content of the algae extract, which has an active role in cell division, which is
reflected in the increase in the length, number of branches and the dry weight / plant (Golan and Wright®). It is
well known that algae extract is a rich source of potassium and contains large amounts of calcium, copper, iron,
magnesium, manganese, phosphorus, zinc (Marrez et al ?* ), which have a significant role in cell division and
expansion as well as stimulate the process of photosynthesis, and this in turn is reflected on the increase in plant
growth, the number of pods and seeds per plant (Lopez et al.,*"). It also contains key nutrients (N, P and K),
which are very essential for the growth and development of plants (Chapman and Chapman®, Attememe®®).
These results may explain the great benefits of algae extract to complete the laurel plants with the requirements
of organic and non-organic food (Zodape®, Khan, et al **).

These results reflected the great benefits of algae extract on supplementing guar plants with their
requirements from organic and mineral nutrients. These results are in conformity with those reported by(
Shalaby and El-Ramady*) on garlic; (Tantawy and Atef,*) on Lupinus termis; (Pise and Sabale,?) on
Trigonella foenum-graecum L. and (Abou El-Khair, et al “°) on garlic plant.

3- Effect of the interaction

Data presented in Table (9) showed that the vegetative growth parameters, yield components and
chemical constituents of guar seeds were significantly influenced by the interaction between sowing dates and
algae extract concentrations in 2014 and 2015; respectively.

The sowing date of 1*May with application of 2 cm®/L algae extract affected significantly on the
highest values of vegetative growth parameters such as plant height (134.56 and 137.26 cm), number of
branches per plant (18.26 and 20.09) and dry weight per plant (242.88 and 293.12 g) in 2014 and 2015;
respectively.

The data in Tables (10 and 11) showed that the yield components increased, such as: weight of seeds
per plant (20.68 and 23.16 g), weight of seeds per feddan (579.14 and 648.64 kg), guaran percentage (31.29 and
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34.42 %), guaran content per plant (6.47 and 7.97 g), guaran content per feddan (181.30 and 223.36 kg), total
protein percentage (26.29 and 27.87 %) and seed index (29.60 and 35.50 g) in 2014 and 2015; respectively.

Table (9): Effect of the interaction between the sowing dates and algae extract on the vegetative growth
parameters of Cyamopsis tetragonoloba plant in 2014 and 2015 seasons.

Characters Plant height (cm) Number oglgginches per Dry welg?t)per plant
Treatments Season 1 | Season 2 Season 1 Season 2 Season 1 Season 2
Control 113.54 115.81 16.50 18.15 204.84 255.08
1" May | AE. lcm®/L 125.30 127.80 17.50 19.25 226.11 276.35
A.E. 2cm’/L 134.56 137.26 18.27 20.09 242.88 293.12
Control 93.00 107.03 14.57 16.02 189.26 239.50
15" May | A.E. lcm®/L 102.05 104.09 13.40 14.74 184.05 234.29
A.E. 2cm®/L 104.00 111.34 15.40 16.94 196.90 247.14
Control 92.63 94.49 10.37 11.40 167.00 217.24
1% June | A.E. lem®/L 95.22 97.13 11.60 12.76 171.69 221.93
A.E. 2cm®/L 99.25 101.23 12.37 13.60 178.97 229.21
L.S.D. at 5% 2.66 2.71 0.42 0.46 481 481

Table (10): Effect of the interaction between the sowing dates and algae extract on the yield components
of Cyamopsis tetragonoloba plant in 2014 and 2015 seasons.

Characters Weight of seeds per | Weight of seeds per Seed index Total protein
Treatments plant(g) fed. (kg) percentage
Season 1 | Season 2 | Season 1 | Season 2 | Season1l | Season2 | Season 1l | Season 2
Control 16.49 18.48 461.85 517.28 24.98 30.88 20.96 22.22
1 May | AE.lcm’/L | 18.84 21.10 527.48 590.77 27.56 33.46 23.96 25.40
A.E. 2cm’/L 20.69 23.17 579.14 648.64 29.61 35.51 26.30 27.87
Control 14.21 15.91 397.79 445,53 22.45 38.35 18.06 19.15
15" May | A.E. 1cm’/L 14.78 16.56 413.87 463.54 23.09 28.99 18.75 19.88
A.E. 2cm’/L 15.62 17.49 437.37 489.85 24.01 29.91 19.88 21.07
Control 12.33 13.81 345.22 386.65 20.38 26.28 15.71 16.65
1% June | AEE. Icm’/L 12.85 14.39 359.69 402.86 20.95 26.85 16.33 17.32
A.E. 2cm’/L 13.65 15.28 382.15 428.01 21.83 27.73 17.38 18.42
L.S.D. at 5% 0.53 0.59 14.78 16.54 0.59 0.59 0.63 0.68

Table (11): Effect of the interaction between the sowing dates and algae extract on the active ingredients
of Cyamopsis tetragonoloba plant in 2014 and 2015 seasons.

Characters | Guaran percentage Guaran content per | Guaran content per Total protein
plant (g) fed. (9) percentage
Treatments Season1 | Season2 | Season 1l | Season 2 | Season1l | Season2 | Seasonl | Season 2
Control 25.40 27.94 4.19 5.16 117.32 144.54 20.96 22.22
1 May | A.E. 1ecm’/L 28.69 31.56 5.40 6.66 151.34 186.45 23.96 25.40
A.E. 2cm’/L 31.29 34.42 6.48 7.98 181.30 223.36 26.30 27.87
Control 22.17 24.39 3.15 3.88 88.21 108.68 18.06 19.15
15" May | AE.lcm’/L | 22.98 25.28 3.40 4.19 95.12 117.19 18.75 19.88
A.E. 2cm’/L 24.16 26.58 3.78 4.65 105.70 130.23 19.88 21.07
Control 19.53 21.48 241 2.97 67.43 83.08 15.71 16.65
1 June | AE.lem’/L | 20.25 22.28 2.60 3.21 72.86 89.76 16.33 17.32
A.E. 2cm’/L 21.39 23.53 2.92 3.60 81.73 100.70 17.38 18.42
L.S.D. at 5% 0.75 0.83 0.26 0.32 7.37 9.07 0.63 0.68

Data in Table (12) reflected that, the treatment of 1May and 2 cm®/L algae extract gave the highest
values for chemical constituents such as: total carbohydrates percentage (30.04 and 33.04 %), total nitrogen
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percentage (4.20 and 4.46 %), total phosphorus percentage (0.460 and 0.510 %) and total potassium percentage
(1.36 and 1.38 %) in 2014 and 2015; respectively compared to the other treatments.

Table (12): Effect of the interaction between the sowing dates and algae extract on the chemical
constituents of Cyamopsis tetragonoloba plant in 2014 and 2015 seasons.

Characters | Total carbohydrate Nitrogen percentage Phosphorus Potassium
percentage percentage percentage
Treatments Season1l | Season?2 | Season1l | Season?2 | Seasonl1 | Season?2 | Season 1l | Season 2
2 Control 28.15 30.96 3.35 3.56 0.373 0.403 1.08 1.11
May AE. 1cmZ/L 29.21 32.13 3.83 4.06 0.423 0.463 1.24 1.26
A.E. 2cm’/L 30.04 33.05 4.21 4.46 0.460 0.510 1.36 1.39
th Control 27.11 29.82 2.89 3.06 0.317 0.347 0.93 0.95
|\1/I5ay A.E. 1cm®/L 27.37 30.11 3.00 3.18 0.330 0.363 0.97 0.99
A.E. 2cm’/L 27.75 30.53 3.18 3.37 0.350 0.383 1.03 1.05
L Control 26.27 28.90 2.51 2.66 0.277 0.303 0.81 0.83
June AE. 1lcm®/L 26.50 29.15 2.61 2.77 0.287 0.313 0.85 0.86
A.E. 2cm®/L 26.86 29.55 2.78 2.95 0.307 0.337 0.90 0.92
L.S.D. at 5% 0.24 0.27 0.10 0.11 0.044 0.049 0.03 0.04

The effect may be attributed to the interaction between the sowing dates and spraying with algae extract

in relation to the cultivation of the plants as relation to took necessary for the growth of the heat requirement
and that might be achieved through spraying algae extract to activate Indol Acetic Acid (IAA) and lead to
increasing photosynthesis, which is reflected in the vegetative growth parameters, yield components and
chemical constituents determination. Studies of (Shehata, et al., *’) on celeriac plant, (Sridhar and Rengasamy
“®) on Tagetes erecta; (Haroun and Hussein, **)on Lupinus termis and (Thirumaran, et al., *°, Patel *°, Ali et al.,
1% on Cyamopsis tetrogonolaba L. showed similar results.
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