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ABSTRACT: This experiment was conducted at Abo Qurkas
district, Minia Governorate during the two successive seasons of 2014
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and 2015 to study the effect of compost and biostimulant treatments on
growth and yield of guar plants. The data indicated that the application
of compost (2.5, 5.0 and 7.5 ton/fed) significantly increased plant
height, number of branches/plant, leaf area, fresh and dry weights of
shoot/plant and per fed, root system traits, number of pods/plant, seed
yield/plant and /fed comparing with control. The plants treated with
Vit. E and plant extracts (garlic, moringa, aloe and green tea) each at

o two concentrations showed significant increases in all investigated
Scientific J. Flowers & parameters, in both seasons, as compared with the control. Among the
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ten treatments either garlic extract (300 ppm) or green tea extract at
(150 ppm) gave the best results in this concern. The interaction was
significant and the highest values in all measurements were obtained
with compost (5 ton/fed) plus garlic extract (300 ppm) or green tea
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INTRODUCTION
Guar (Cyamposis tetragonoloba, L.

Taub), is an annual summer plant well
adapted to arid and semi-arid climatic zones
(Thakure, 1975). It is also known as saline
and drought resistant plant. It belongs to
family Fabaceae (Vinizky and Ray, 1988). It
is grown in Egypt as a forage crop, green
manure and seed production are considered
as animal nutritive substances as its protein
is 16%, the seeds are used as a laxative
(Whistler and Hymowitz, 1980).

The effect of compost fertilizer on
increasing growth and vyield of economic
plants was reported by many investigators
such as Nattudurai et al. (2013); Shehata

(2013) and Chavan et al. (2015) on guar
plants; Taiwo et al. (2001) on cow pea, Ngoc
Son et al. (2001) and Nilanthi and
Alawasthugoda  (2015) on  soybean,
Mahmoud et al. (2013) on pea plant and
Verma et al. (2014) on fenugreek plant.

Many investigators studied the effect of
biostimulant treatments (Vit. E and plant
extract) on growth and yield of many species
of different plants as EIl-Bassiouny et al.
(2005) on faba bean, El-Tohamy and El-
Greadly (2007) and Nour et al. (2012) on
snap beans, Hussein et al. (2007) on cowpea
and Shehata (2013) on guar plant who found
that spraying plants with Vit. E increased
plant height, stem diameter, number of
branches/plant, leaf area, shoot fresh and dry
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weights, number of pods/plant, number of
seeds/pod, number of seeds/plant, weight of
100 seeds and seed yield/plant. Ahmed et al.
(2005) confirmed that greater increase in
growth and number of pods and seed of pea
(cv. Metor) was obtained with garlic extract
at 10 ¢/ 8 liters. While, Balakumbahan and
Rajamani (2010) on senna plants, Aamir et
al. (2014) on canola and Emongor (2015) on
snap beans mentioned that all concentrations
of moringa leaf extract from 11 to 50%
significantly increased vegetative growth
parameters (plant height, leaf area, leaf
number and shoot dry matter) and yield traits
(pod length, pod fresh and dry matter and
yield/h). over control. El-Shayeb (2009) on
Oenothera biennis concluded that Aloe vera
extract (75%) increased plant height, number
of branches, plant fresh weight and fresh and
dry weights of flowers. Moreover, Abd El-
Moneim et al. (2015) on onion plant found
that the green tea treatment increased fresh
weight of whole plants, fresh bulbs, bulb
diameter and cured yield/fed.

Therefore, the present study was carried
out to investigate the effect of compost and
biostimulant treatments (Vit. E and garlic,
moringa, aloe and green tea extracts) on the
vegetative growth and seed vyield of
Cyamopsis tetragonoloba, L. plants.

MATERIALS AND METHODS

The present work was concluded at Abo
Qurkas district, Minia governorate during
2014 and 2015 seasons.

Guar seeds were obtained from
floriculture, Faculty of Agriculture Nursery,
Minia University. Seeds were sown at the
end of March (25" and 30" in the first and
second  seasons,  respectively).  The
experimental unit (plot) was 1.8x1.5 meters,
containing 3 rows, 60 cm apart and seeds
were sown in hills, 25 cm apart on one side
of the row, each plot contained 8 hills and
plants were thinned to two plants/hill after
one month from sowing date. The
experiment was arranged in a split plot
design with three replicates. The main plots
(A) included four levels of compost (0, 2.5,
5.0 and 7.5 ton/fed), while, the sub-plots
were devoted to eleven treatments; control,
alpha tocopherol (Vit. E) at 10 and 20 ppm,
garlic extract at 150 and 300 ppm, moringa
extract at 150 and 300 ppm, aloe extract at
150 and 300 ppm and green tea extract at
150 and 300 ppm. Compost was added
during soil preparation in both seasons.
Table (a) and (b) shows the analysis of the
used soil and compost, respectively.

Both Vit. E and plant extract were
manually sprayed 3 times. The first one was
added after 35 days from planting date and
two weeks thereafter. The plants were
harvested on the fourth of August in both
seasons.

= Vegetative growth characters: plant
height (cm), number of branches/plant,
leaf area (cm?) and shoot fresh and dry
weights/plant and /fed (g/plant and
ton/fed).

Table a. Physical and chemical analysis of the experimental soil according to (Jackson,

1973).
. Values . Values

Soil character 1% season 2™ season O character 1% season 2" season
Sand % 29.00 30.00  Available P % 14.98 15.00
Silt % 30.00 30.00  Exchangeable K* mg/100 g soil 2.16 2.16
Clay % 41.00 40.00 Exch. Ca™ mg/100 g soil 31.55 31.50
Soil type Clay loam Exch. Na" mg/100 g soil 2.39 2.40
Organic matter % 1.68 1.71 Fe 7.54 7.50
CaCO; % 2.08 2.10 Cu- 2.16 2.20
pH 1:2.5 7.85 7.78 Zn 2.65 2.64
E.C. m mhose/cm 1.04 1.08 Mn 7.35 7.39
Total N % 0.09 0.10
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Table b. Physical and chemical properties of the used compost according to Arid Land
Agricultural Research Unit, Fac. of Agric. Ain Shams Univ.

Properties Value Properties Value
Dry weight of 1 m® 450 kg CIN ratio 14.1-18.5
Fresh weight of 1 m® 650-700 kg NacCl % 1.1-1.75
Moisture (%) 25-30 Total P % 0.5-0.75
pH (1:10) 7.5-8 Total K % 0.8-1.0
E.C. (m mhose/cm) 2-4 Fe ppm 150-200
Total N % 1-14 Mn ppm 25.56
Org. matter % 32-34 Cu ppm 75-150
Org. carbon % 18.5-19.7 Zn ppm 150-225

Table c¢. Some chemical constituents of garlic according to Arid Land Agricultural
Research Unit, Fac. of Agric. Ain Shams Univ.

Components GA; IAA ABA  Ca" Mg*? S0,? Zn*? Mn*?
Concentration 16.33 Trace  Trace 1.36 1.23 0.18 66.5 94.4
mg/100 g f.w.) % % % ppm ppm

Table d. Determination of phytohormones (GAs; IAA and ABA) in Aloe vera plant
according to Arid Land Agricultural Research Unit, Fac. of Agric. Ain Shams
Univ.

Component GA; I1AA ABA Carbohydrates
Concentration (mg/100 g fresh weight) 16.00 0.63 3.06 10.01 %

Table e. Analysis of Moringa fresh leaves according to Arid Land Agricultural Research
Unit, Fac. of Agric. Ain Shams Univ.

Component Leaves Component Leaves Amino acids Leaves
Calories/100 g leaves 91  Sulfur (mg) /100 g leaves 137 Arginine (mg) /100 g leaves 402
Protein (g)/ 100 g leaves 6.7 Selenium (mg) /100 g leaves 0  Histidine(mg) /100 g leaves 141
Fat (g) /100 leaves 1.8 Zinc (mg) /100 g leaves 0 [Isoleucine(mg) /100 g leaves 422
Carbohydrate (g) /100 gleaves 13.4 Oxalic Acid (mg) /100 g leave 101 Leucine(mg)/100g leaves 623
Fiber (g) /100 g leaves 0.8 Vitamin A (mg) /100 g leaves 6.8 Lysine(mg)/100g leaves 288
Calcium (mg) /100 g leaves 435  Vitamin B (mg) /100 g leaves 423 Methionine(mg) /100 g leaves 134
Copper (mg) /100 g leaves 1.1  Vitamin B, (mg) /100 g leaves 0.21 Phenylalanine(mg) /100 g leaves 429
Iron (mg) /100 g leaves 8  Vitamin B, (mg) /100 g leaves 0.05 Threonine(mg) /1009 leaves 328

Potassium (mg) /100 g leaves 261 Vitamin By (mg) /100 g leaves 0.8 Tryptophan(mg)/100g leaves 127
Magnesium (mg) /100 g leaves 25 Vitamin C (mg) /100 g leaves 220
Phosphorus (mg) /100 g leaves 71  Vitamin E (mg) /100 g leaves 0
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= Root system traits: number of
nodules/plant and fresh weight of
nodules (g/plant).

= Dry seed yield/plant g/plant and kg/fed.

The plant extracts (garlic, moringa, aloe,
green tea) were prepared according to (El-
Desouky et al., 1998; Phiri and Mbewe,
2010; Wilfred et al., 1990 and Nie et al.,
2002).

Statistical analysis: The data of the two
experiments were subjected to the statistical
analysis of variance using MSTAT-C (1986).
L.S.D. test at 0.05 was used to compare the
average means of treatments.

RESULTS AND DISCUSSION
Vegetative growth characters:

Data presented in Tables (1 and 2) show
that plant height, number of branches/plant,
leaf area cm® and shoot fresh and dry
weights g/plant, were significantly increased
due to all compost treatments over control
(without compost) in both seasons. The
highest values for the characters were
obtained when compost was applied at the
medium level (5 ton/fed). Similar results
were found by Nattudurai et al. (2013) and
Shehata (2013) on guar; Taiwo et al. (2001)
on cow pea and Nilanthi and Alawasthugoda
(2015) on soybean. The increment in all
aforementioned characters of guar plants due
to compost treatments reflected the positive
biological and physiological roles of organic
manure on the vegetative growth and root
system, which were concluded by many
authors as follows, Adding organic manure
in the soil improves soil permeability and
releases carbon dioxide and certain organic
acids during decomposition (Mashali, 1997).
Applying organic manure is not only
relieved material inhibition an autotoxic
substance in the root exudates by cinnamic
acid but also promoted growth, increased the
content and composition of plant secondary
metabolites (essential oils or alkaloids),
improved root dehydrogenase, ATPase and
microorganism  activities and nutrients
uptake (Lu et al., 2002; Reuveni et al., 2002

and Zheljazkov, 2005). Concerning the effect
of biostimulant treatment, data in Tables (1
and 2) revealed that all used treatments
significantly increased the aforementioned
characters, in both seasons, in comparison
with untreated plants. Ultimate increase
resulted from the treatments of garlic extract
(300 ppm) followed by green tea extract
(150 ppm) then Vit. E (20 ppm) without
significant differences among them in most
cases. Tocopherol are a group of compounds
synthesized only by  photosynthetic
organisms. The best characterized and
probably most important function of a-
tocopherol is to act as recyclable chain
reaction terminators of polyunsaturated fatty
acids, free radicals generated by lipids
oxidation. In plants, tocopherol are believed
to protect chloroplast membranes from
photooxidation and help to provide an
optimal environment for the photosynthetic
machinery  (Munne-Bosch and  Algere,
2002), and added that tocopherol
accumulation also occurs in response to
variety of a biotic stresses including high
light, drought, salt and could provide an
addition line of protection from oxidative
damage. Ayad et al. (2009) proved that
chemical constituents of medicinal plants
positively responded to foliar application of
a-tocopherol. It might be due to that a-
tocopherol can be considered a major
antioxidant protecting membrane lipids from
photo-oxidation  especially  those  of
chloroplast (Hess, 1983; Zhang et al., 2000;
Havaux et al., 2000).

Concerning the effect of garlic extract,
our results are similar to the results of El-
Shayeb (2009) on Oenothera biennis and
Ahmed et al. (2014) on basil plants.
However, Ahmed et al. (2014) on Kkeitte
mango tree found that spraying plants with
green tea extract significantly increased
vegetative growth (shoot length, number of
leaves/shoot and leaf area). The positive
effect of alpha-tocopherol (Vit. E) on
improving the aforementioned parameters
was reported by Abdou et al. (2012) on mint
plant and Shehata (2013) on cluster bean
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Table 1. Effect of compost, vitamin E and some plant extracts (garlic, moringa, aloe and
green teag treatments on plant height (cm), number of branches/plant and leaf
area (cm®) of guar (Cyamopsis tetragonoloba, L.) plants, during the first and
second seasons.

Vitamin E and some Compost levels (ton/fed) (A)

1% season (2014) 2" season (2015)
plant extracts Mean Mean
treatments (B) 0.0 2.5 5.0 7.5 (B) 0.0 2.5 5.0 7.5 (B)
Plant height (cm)
Control 148.2 1589 164.8 1534 156.3 139.5 159.7 164.1 1444 1519

Vitamin E at 10 ppm 1585 165.4 1721 160.7 164.2 1454 1675 1723 148.7 1585
Vitamin E at 20 ppm 1704 1805 187.3 178.0 179.1 1712 180.6 1839 176.2 178.0
Garlic extract 150 ppm  160.9 168.7 176.3 1645 167.6 149.1 170.6 1745 1524 161.7
Garlic extract 300 ppm  179.2 185.7 190.3 183.2 184.6 176.3 1844 1872 179.2 1818
Moringa extract 150 ppm 1674 178.0 1847 1721 1756 166.7 176.9 1815 1711 1741
Moringa extract 300 ppm 168.4 179.2 187.0 1742 177.2 169.2 1789 1835 1731 176.2
Aloe extract 150 ppm 1635 172.7 179.7 1673 1708 1528 173.9 1775 1548 164.8
Aloe extract 300 ppm 164.7 176.4 181.0 1698 173.0 164.4 1755 179.7 168.8 172.1
Green tea extract 150 ppm 174.6 184.0 188.7 1809 182.1 1734 1809 184.6 177.7 179.2
Green tea extract 300 ppm 156.7 1615 169.7 1579 1615 1433 1639 169.5 1465 155.8

Mean (A) 1648 173.7 180.1 169.3 159.2 1739 178.0 163.0

L.S.D.at5% A:2.70 B:3.21 AB: 6.36 A: 2.04 B:3.18 AB: 6.42
Number of branches/plant

Control 13.61 1552 16.23 1436 1493 10.75 15.13 1538 13.29 13.64

Vitamin E at 10 ppm 16.36 1853 19.23 17.82 1799 1443 16.67 17.15 1556 15.95
Vitamin E at 20 ppm 2424 2774 29.08 26.42 26.87 2250 27.44 28.69 2512 25.94
Garlic extract 150 ppm  17.27 19.29 20.66 1891 19.03 16.17 1855 19.17 17.05 17.74
Garlic extract 300 ppm  27.70 29.89 31.72 2847 2945 26.44 29.16 3096 28.26 28.71
Moringa extract 150 ppm 2214 2437 2597 2324 2393 1953 2413 2550 21.85 2275
Moringa extract 300 ppm 2291 26.12 28.06 2459 2542 20.06 2593 2731 2338 24.17
Aloe extract 150 ppm 19.08 20.41 21.88 20.21 20.40 18.12 20.07 21.47 19.61 19.82
Aloe extract 300 ppm 20.61 2327 2442 2262 2273 1842 2237 23.68 20.06 21.13
Green tea extract 150 ppm 25.34 28.73 30.55 28.04 28.17 2524 28.27 28.94 27.14 27.40
Green tea extract 300 ppm 15.78 17.54 18.79 1694 17.26 13.06 16.00 16.13 14.19 14.85

Mean (A) 20.46 22.86 24.24 21.97 18.61 22.16 23.13 20.50

L.S.D.at5 % A: 111 B: 1.28 AB: 2.56 A:1.21 B:1.36 AB: 2.73
Leaf area (cm®)

Control 2540 2847 2953 2693 2758 20.87 2757 2850 2593 25.72

Vitamin E at 10 ppm 28.13 2990 31.00 29.37 29.60 23.80 2893 2953 27.17 27.36
Vitamin E at 20 ppm 3250 3490 36.03 3340 3421 30.73 3423 36.00 3257 33.38
Garlic extract 150 ppm 28.80 30.97 31.87 29.83 30.37 2480 29.83 30.60 27.37 28.15
Garlic extract 300 ppm 34.80 36.70 37.77 35.67 36.24 3227 3583 37.73 33.67 34.88
Moringa extract 150 ppm 31.00 33.43 3487 3180 3278 28.63 3280 34.03 30.77 31.56
Moringa extract 300 ppm 31.67 3427 3543 3230 3342 30.20 33.27 3497 3177 3255
Aloe extract 150 ppm 2950 3177 3297 30.60 3121 2587 3187 3277 28.03 29.64
Aloe extract 300 ppm 29.87 3260 34.10 3083 3185 27.77 3253 33.03 29.23 30.64
Green tea extract 150 ppm 33.43 35.83 36.83 3497 3527 31.20 3450 3650 32.63 33.71
Green tea extract 300 ppm 27.13 29.10 30.37 28,57 28.79 22.87 2827 2923 26.63 26.75
Mean (A) 30.20 3254 33.71 31.30 27.18 31.78 3299 29.62
L.S.D.at5% A: 0.55 B:0.71 AB:1.42 A:0.85 B:1.04 AB: 2.08
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Table 2. Effect of compost, vitamin E and some plant extracts (garlic, moringa, aloe and
green tea) treatments on shoot fresh and dry weights (g/plant) of guar
(Cyamopsis tetragonoloba, L.) plants, during the first and second seasons.

Vitamin E and some
plant extracts

Compost levels (ton/fed) (A)
1% season (2014)

2" season (2015)

treatments (B) 00 25 50 75 'V('g’)‘” 00 25 50 75 'V'(g"’)‘”
Shoot fresh weight (g/plant)
Control 227.8 2621 290.7 258.1 259.7 226.2 256.0 283.7 237.7 250.9
Vitamin E at 10 ppm 263.2 3024 3209 298.2 296.2 265.7 2949 316.1 2827 289.9
Vitamin E at 20 ppm 3447 3669 3823 365.6 3649 330.8 362.3 3786 345.0 354.2
Garlic extract 150 ppm 287.3 3225 334.8 3120 3142 2814 317.7 326.3 308.3 308.4
Garlic extract 300 ppm 353.6 3809 3939 3744 3757 3473 371.1 3884 3599 366.7
Moringa extract 150 ppm 330.0 347.7 370.6 3444 3482 317.7 350.2 365.7 3306 3411
Moringa extract 300 ppm 338.4 355.8 3756 3503 355.0 3231 357.6 3725 338.7 348.0
Aloe extract 150 ppm 3059 3320 3452 3236 326.7 306.7 3264 3447 3184 3241
Aloe extract 300 ppm 3219 3445 360.1 3395 3415 311.8 3431 3579 3233 334.0
Green tea extract 150 ppm 350.1 3719 3859 369.6 3694 3393 366.1 380.2 3559 3604
Green tea extract 300 ppm 246.8 286.3 309.2 2744 279.2 2495 2838 3056 2627 2754
Mean (A) 306.3 3339 351.7 3282 300.0 329.9 3472 31438
L.S.D.at5% A:9.2 B:11.9 AB: 23.8 A: 94 B: 125 AB: 25.0
Shoot dry weight (g/plant)

Control 1252 159.6 186.2 1544 156.4 1240 1471 1811 1327 146.2
Vitamin E at 10 ppm 161.4 202.6 2157 1955 1938 161.8 1953 207.1 1805 186.2
Vitamin E at 20 ppm 2414 267.7 2782 261.2 2621 221.7 258.0 2675 2425 247.4
Garlic extract 150 ppm  185.1 218.0 229.2 210.3 210.7 1753 210.7 2195 203.8 202.3
Garlic extract 300 ppm  249.2 2779 291.3 2723 2727 2345 2682 279.1 2555 259.3
Moringa extract 150 ppm 226.7 2529 2644 2421 2465 2126 2421 2552 2273 2343
Moringa extract 300 ppm 233.1 2621 270.2 2529 2546 2180 2475 2654 2370 2420
Aloe extract 150 ppm 203.6 227.2 240.6 2225 2235 201.0 2214 2349 2122 2174
Aloe extract 300 ppm 219.3 2450 256.7 2355 239.1 207.0 234.0 249.2 2228 2283
Green tea extract 150 ppm 2455 2758 283.8 2689 2685 228.0 2617 2712 2462 2518
Green tea extract 300 ppm 1441 184.1 2129 173.8 1787 146.7 1751 1988 1511 1679
Mean (A) 203.1 2339 248.1 226.3 193.7 2237 239.0 2101
L.S.D.at5% A: 6.1 B: 10.6 AB: 21.2 A:54 B:11.9 AB: 23.8

(quar plant). Spraying guar plants with garlic
extract at 150 and 300 ppm led to
significantly increased vegetative growth
characters in comparison with untreated
plants. The high concentration of garlic
extract (300 ppm) was superior than other all
treatments in this concern. The positive
effect of the garlic extract on guar plants
could be examined in the light of biological
and physiological roles of garlic extract
which was conducted by many researches as
follows. It is distinguished by containing
high amount of amino acids, which contain
sulfur element, such as: cystein and
methionine (Synge, 1971). As well, garlic
contains the following materials : volatile
oil, allicin, alliin, sugar, iodine and vitamins
(Al-Rawi and Chakravarty, 1964). The garlic
extract has many effects due to its hormonal

(Auxin-like) nature, which has an important
role in lateral extension and elongation of
cells (Abou Hussein et al., 1975 a and b)

The interaction between compost and
biostimulant treatments was significant, in
both seasons, for the studied parameters,
except for leaf area in the first season. The
highest values were obtained due to
fertilizing plants with the medium level of
compost (5.0 ton/fed) and spraying the plants
with garlic extract (300 ppm) or green tea
extract (150 ppm) in all cases or with Vit. E
(20 ppm) in most cases (Tables, 1 and 2).

Number of nodules/root and fresh weight
of nodules g/plant:

Data in Table (3) indicated that number
of nodules/root and fresh weight of
nodules/root was gradually decreased by the
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Table 3. Effect of compost, vitamin E and some plant extracts (garlic, moringa, aloe and
green tea) treatments on number of nodules/root and fresh weight of
nodules/root of guar (Cyamopsis tetragonoloba, L.) plants, during the first and

second seasons.

Vitamin E and some
plant extracts treatments

Compost levels (ton/fed) (A)
1% season (2014)

2" season (2015)

Mean Mean
(B) 00 25 50 75 (B) 00 25 50 75 (B)
Number of nodules/root
Control 840 1020 943 893 924 800 990 923 867 895
Vitamin E at 10 ppm 10.10 1150 11.27 10.67 10.89 10.00 11.03 10.77 10.40 10.55
Vitamin E at 20 ppm 1434 1720 16.30 14.77 15.65 14.00 1693 16.30 1450 15.43
Garlic extract 150 ppm  10.47 1220 11.87 11.27 1145 1037 1180 11.27 11.07 11.13
Garlic extract 300 ppm  15.67 18.07 17.07 1597 16.70 1497 1790 17.07 1573 16.42
Moringa extract 150 ppm  12.80 14.77 1457 13.13 1382 12.67 13.93 1353 13.03 13.29
Moringa extract 300 ppm  13.23 16.60 15.13 13.93 1472 13.03 16.07 15.83 13.67 14.65
Aloe extract 150 ppm 1140 13.00 12.80 12.13 1233 11.33 12.07 11.80 1150 11.68
Aloe extract 300 ppm 12.30 1373 1357 12.63 13.06 12.03 13.03 12.63 1243 12.53
Green tea extract 150 ppm 15.10 17.70 16.53 1553 16.22 14.77 1760 16.63 15.27 16.07
Green tea extract 300 ppm 9.33 10.77 10.73 9.87 10.18 9.07 10.27 993 9.60 9.72
Mean (A) 12.10 14.16 1357 12.62 11.84 13.68 13.18 12.35
L.S.D.at5 % A: 1.65 B:1.91 AB: 3.09 A:1.02 B: 1.67 AB: 3.45
Fresh weight of nodules/root g/plant

Control 3.94 5.11 5.43  4.56 4.76 3.58 491 5.21 4.19 4.47
Vitamin E at 10 ppm 4.34 5.85 5.96 5.37 5.38 4.03 5.45 5.68 4.95 5.03
Vitamin E at 20 ppm 7.32 9.21 10.08 7.99 8.65 7.01 9.03 9.92 7.60 8.39
Garlic extract 150 ppm 5.26 6.23 6.53 5.76 5.95 4.40 5.92 6.21 5.32 5.46
Garlic extract 300 ppm 7.95 9.82 1136 850 9.41 1.77 9.72 1110 8.20 9.20
Moringa extract 150 ppm 6.17 7.68 8.11 6.61 7.14 5.97 738 790 6.35 6.90
Moringa extract 300 ppm 6.81 840 9.13 7.20 7.89 6.42 799 9.04 7.02 7.62
Aloe extract 150 ppm 594 651 691 6.11 6.37 491 633 651 583 5.90
Aloe extract 300 ppm 601 713 745 639 675 541 687 689 623 6.35
Green tea extract 150 ppm 7.80 9.53 10.71 8.47 9.13 746 933 1038 8.01 8.80
Green tea extract 300 ppm 4.15 542 562 5.05 5.06 389 509 539 474 4,78
Mean (A) 5.97 7.35 7.94 6.55 5.53 7.09 7.66 6.22
L.S.D. at5 % A:0.96 B:1.29 AB: 1.93 A:0.85 B:1.16 AB: 1.85
gradual increase in compost level. The Similar results were obtained by Shehata

maximum values were obtained with the low
level of compost (2.5 ton/fed). Many
research workers gained best number of
nodules and its fresh weight by the use
moderate level of compost for several
legume species such as Singh and
Vijayalakshmi (2013) and Shehata (2013) on
guar; Taiwo et al. (2001) and Otieno et al.
(2007) on Vigna spp. and Singh et al. (2011)
on French bean. Data presented in Table (3)
showed that all ten treatments of Vit. E and
plant extracts increased number and fresh
weight of nodules/root in comparison with
control. Garlic extract treatment (300 ppm)
gave the highest improve followed by green
tea extract (150 ppm) then Vit. E (20 ppm).

(2013) on guar and EI-Ghamriny et al.
(2005) on cowpea regarding the effect of
vitamins.

Roots fresh
nodules/plant:

and dry weights of

It is clear from the data presented in
Table (4) that all used compost treatments
markedly affected the fresh and dry weights
of roots per plant. The significantly heaviest
weight of roots (74.00 and 66.75 g F.W. in
both seasons and 63.60 and 56.30 g. D.W. in
both season, respectively) resulted from the
treatment of 5 ton/fed. On the line with these
results were obtained by Shehata (2013) on
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Table 4. Effect of compost, vitamin E and some plant extracts (garlic, moringa, aloe and
green tea) treatments on fresh and dry weights of roots per plant of guar
(Cyamopsis tetragonoloba, L.) plants, during the first and second seasons.

Vitamin E and some
plant extracts

Compost levels (ton/fed) (A)
1% season (2014)

2" season (2015)

treatments (B) 00 25 50 75 'V('g"’)‘” 00 25 50 75 'V'(;"’)‘”
Roots fresh weight (g)
Control 2411 4222 5597 38.08 40.10 2225 41.17 51.47 37.33 38.06
Vitamin E at 10 ppm 37.24 5181 61.83 48.05 49.73 29.38 48.14 56.13 44.22 44.47
Vitamin E at 20 ppm 5433 73.39 8559 6395 69.32 5181 6884 77.84 6156 65.01
Garlic extract 150 ppm 37.38 55.59 65.41 50.84 5231 33.21 49.88 5881 47.37 47.32
Garlic extract 300 ppm 60.50 78.83 91.04 70.66 75.26 57.98 74.05 84.18 68.69 71.23
Moringa extract 150 ppm  49.65 68.36 78.83 59.29 64.03 43.77 61.18 70.41 55.60 57.74
Moringa extract 300 ppm  51.84 69.44 83.48 62.23 66.75 4855 65.21 74.80 5853 6177
Aloe extract 150 ppm 40.37 6042 70.14 5453 56.37 3571 53.74 60.76 50.72 50.23
Aloe extract 300 ppm 4461 6557 7427 57.30 6044 40.13 57.62 66.00 5298 54.18
Green tea extract 150 ppm 58.36 76.11 87.81 67.30 72.40 5554 71.14 80.53 66.62 68.46
Green tea extract 300 ppm 28.98 4591 59.64 45.33 4497 27.48 4379 5331 4034 4123
Mean (A) 4431 6251 74.00 56.14 40.53 57.71 66.75 53.09
L.S.D.at5 % A:1.56 B: 2.88 AB: 5.76 A:2.22 B: 2.80 AB: 5.60
Roots dry weight (g)

Control 13.11 31.10 4496 2856 29.43 1242 30.77 39.05 26.25 27.12
Vitamin E at 10 ppm 23.61 4056 51.26 3853 38.49 18.68 37.39 45.08 32.89 3351
Vitamin E at 20 ppm 43.69 6331 7532 5260 5873 4130 57.81 67.27 5171 5452
Garlic extract 150 ppm  27.78 45.17 54.64 4114 4218 2228 39.19 46.97 37.03 36.37
Garlic extract 300 ppm 4991 68.06 80.41 61.05 6486 49.32 64.63 7518 59.93 62.27
Moringa extract 150 ppm  39.21 57.06 68.38 49.26 53.48 33.14 4991 61.05 44.88 47.25
Moringa extract 300 ppm  40.72 58.73 73.49 50.75 5592 38.25 5469 64.66 4885 51.61
Aloe extract 150 ppm 30.35 5051 59.25 4428 46.10 26.14 43.02 51.14 39.01 39.83
Aloe extract 300 ppm 3457 5479 6437 47.12 50.21 30.02 4731 56.25 42.63 44.05
Green tea extract 150 ppm 46.53 65.12 78.62 56.85 61.78 4593 61.13 70.42 56.06 58.39
Green tea extract 300 ppm 20.12 35.97 4892 3340 3460 18.04 33.18 4219 2848 30.47
Mean (A) 33.60 5185 63.60 45.78 30.50 47.18 56.30 4252
L.S.D.at5 % A:2.36 B: 3.08 AB: 6.16 A:2.76 B: 3.88 AB: 7.76

guar, Otieno et al. (2007) on Vigna radiate
and Singh et al. (2011) on French bean.

The fresh and dry weights of roots/plant
were significantly influenced by the
application the ten treatments of vit. E and
plant extracts. The significantly heaviest
weights resulted from garlic extract (300
ppm) and green tea extract (150 ppm)
without significant differences between such
two superior treatments in both seasons. The
interaction between main and sub plots
(AxB) treatments was significant for fresh
and dry weights of roots/plant in both
seasons. The best interaction treatment was
compost (5.0 ton/fed) with 300 ppm garlic
extract orl50 ppm green tea extract (Table,
4). In agriculture, aloe plant extract is used to
improve the vegetative growth and flowering

(Youssef, 1997 on Delphinium ajacis, L.,
Antirrhinum majus, L. and Callistephus
chinenis, L. plants). It is used also as
fungicides (Lindsey et al., 2002). The raw
pulp of A. vera contains approximately
98.5% water, while the mucilage or gel
consists of about 99.5% water (Eshum and
He, 2004). The remaining 0.5-1% solid
material consists of a range of compounds
including fat-soluble vitamins (B;, B,, Bs, C,

B-carotene, choline, folic acid, alpha
tocopherol, minerals (calcium, copper, iron,
magnesium, manganese, potassium,
phosphorus, sodium, zinc), enzymes,

essential amino acids, gibberillin (Boudreau
and Beland, 2006). It has been reported by
several authors that different fractions of A.
vera, as well as, unfracionated whole gel
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have anti-oxidant effects (Langmead et al.,
2004).

Yield and yield component parameters:

Data in Table (5) indicated significant
effect on number of pods/plant, seed
yield/plant and /fed in both experimental
seasons. Supplying guar plants with the
medium level of compost (5.0 ton/fed) gave
the maximum values comparing with other
treatments as gave 113 and 110.8 pods/plant,
18.13 and 17.75 g/plant and 966.9 and 946.7
kg/fed, in the first and second seasons,
respectively. Similar results were obtained
by Gomaa and Mohamed (2007); Shehata
(2013) and Chavan et al. (2015). It is clear
from data in Table (5) that all used ten
treatments of Vit. E and plant extracts had
significantly  positive effect on pods
number/plant, seed yield/plant and /fed in
both seasons comparing with control. The
highest values were resulted from the
treatments of garlic extract (300 ppm) and
green tea extract (150 ppm). In confirming
with the obtained results in the present study
that vitamin E and plant extracts augmented
the number of pods/plant, seed yield/plant
and /fed coincided by Ahmed et al. (2005)
on pea plants concerning garlic extract and
Al-Wasfy et al. (2013) on Washington Noval
orange three regarding the effect of green tea
extract. The interaction between compost
and the treatments of Vit. E and plant
extracts (garlic, moringa, aloe and green tea)
was significant, in both seasons, for the three
studied characters as clearly shown in Table
(5). The highest number and heaviest seed
yield were obtained due to compost (5.0
ton/fed) in combination with garlic extract
(300 ppm) or green tea extract (150 ppm)
during both seasons. Spraying guar plants
with moringa extract (150 and 300 ppm)
significantly increased all studied
characteristics comparing with  control
treatment. Many investigators emphasized
the beneficial role of moringa extract to
stimulate plant growth and vyield ,In
agriculture and horticulture, use of Moringa
oleifera leaf extract has proved beneficial for
the growth and yield (Chang et al., 2007),

deeper root development and better seed
germination (Kannaiyan, 2000), delay of
fruit senescence, improve plant vigour and
yield quality/quantity (Phiri and Mbewe,
2010; Hossain et al., 2012), stimulate the
ability to withstand adverse environmental
conditions (Chang et al., 2007).Moringa
contain major and minor nutrients (K, Ca,
Fe), amino acids, vitamins (A, B, C),
cytokinins  (zeatin), auxin like growth
substances, antioxidants (Ascorbate,
phenolics), leaf extracts exhibited more pest
and diseases resistance, higher sugar levels
and an overall 20-35% increase in vyield
(Foidle et al., 2001 and Makkar and Becker,
1996).The  active  growth  enhancing
substances in Moringa leaf extract are
reported to be zeatin, dihydrozeatin and
isopentyladenine  which  are  natural
(endogenous) cytokinins (Andrews, 2006).

The improvement of guar plant growth
yield as a result of spraying green tea extract
at 150 ppm could be explained in the light of
the important physiological roles of certain
chemicals that are contained in green tea.
These chemicals are found in the tannins
released from the tea leaves when it is
steeped in hot water. Tannis contain
polyphenols and flavonoids which are
subgroups that contain the antioxidant
chemicals (Nie et al., 2002). Antioxidants
with their protectant properties play an
important role in plant defense against
oxidative stress, as well as, biosynthesis of
most organic foods and activation of cell
division process (Oertli, 1987). Also,
contains vitamins (A, C and E), minerals that
protecting cells and their genetic material,
DNA, from damage (Hanafy et al., 2012).
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Table 5. Effect of compost, vitamin E and some plant extracts (garlic, moringa, aloe and
green tea) treatments on number of pods/plant and seed yield/plant and /fed of
guar (Cyamopsis tetragonoloba, L.) plants, during the first and second seasons.

Vitamin E and some

Compost levels (ton/fed) (A)

1% season (2014) 2" season (2015)
plant extracts Mean Mean
treatments (B) 0.0 25 5.0 7.5 (B) 0.0 25 5.0 7.5 (B)
Number of pods/plant
Control 641 838 884 788 788 626 797 875 746 76.1
Vitamin E at 10 ppm 733 893 976 8.1 863 693 881 941 806 830
Vitamin E at 20 ppm 110.7 127.7 1305 1250 1235 109.7 1244 127.8 1237 1214
Garlic extract 150 ppm 769 918 1005 886 895 757 896 979 857 87.2
Garlic extract 300 ppm 1205 1351 1410 130.7 1318 1195 1334 1389 1272 129.8
Moringa extract 150 ppm  91.8 104.8 112.1 1006 1023 89.2 1018 1110 983 100.1
Moringa extract 300 ppm  108.8 122.4 126.2 1215 119.7 1056 1206 123.1 120.1 1174
Aloe extract 150 ppm 796 973 1056 918 936 764 948 1034 89.0 909
Aloe extract 300 ppm 843 1000 1102 977 981 816 979 1084 955 959
Green tea extract 150 ppm 118.0 131.1 137.3 129.1 1289 116.4 127.3 1356 126.7 1265
Green tea extract 300 ppm  71.3 85.7 93.4 815 83.0 67.6 82.7 91.4 78.6 80.1
Mean (A) 90.8 106.3 113.0 102.8 88.5 103.7 110.8 100.0
L.S.D.at5 % A: 1.8 B: 3.0 AB: 6.0 A: 13 B:3.4 AB: 6.8
Dry weight of 100 seeds (g)
Control 231 255 265 249 250 228 250 263 243 246
Vitamin E at 10 ppm 253 277 295 263 272 245 270 291 259 266
Vitamin E at 20 ppm 326 349 353 341 342 318 344 348 339 337
Garlic extract 150 ppm 261 293 3.06 273 283 258 294 299 272 281
Garlic extract 300 ppm 339 368 372 356 359 329 360 370 348 352
Moringa extract 150 ppm 3.01 3.20 3.28 3.13 316 29 316 3.23 3.09 3.11
Moringa extract 300 ppm 3.17 3.39 340 3.26 331 314 335 3.36 3.20 3.26
Aloe extract 150 ppm 275 305 315 288 296 270 299 313 282 291
Aloe extract 300 ppm 288 317 323 301 307 282 312 319 29 3.02
Green tea extract 150 ppm  3.30 359 3.66 3.50 351 322 354 359 3.43 3.45
Green tea extract 300 ppm  2.43 264 289 2.58 264 236 260 280 2.47 2.56
Mean (A) 288 313 323 3.02 282 309 318 296
L.S.D.at5 % A:0.05 B: 0.06 AB: 0.12 A: 0.06 B: 0.08 AB: 0.15
Seed yield/plant (g)
Control 828 10.76 1172 959 10.09 8.06 10.25 1155 9.17 9.76
Vitamin E at 10 ppm 984 1261 1435 1100 1195 9.83 12.00 13.81 10.75 11.60
Vitamin E at 20 ppm 16.74 20.78 2254 1871 19.69 16.26 20.01 22.09 1811 19.12
Garlic extract 150 ppm 11.41 13.71 15.03 1237 13.13 1106 13.13 1490 1201 12.78
Garlic extract 300 ppm 1894 2276 2497 20.72 2185 18.27 22.08 2416 20.03 21.14
Moringa extract 150 ppm  14.69 17.80 19.09 16.60 17.05 14.23 17.09 1897 16.12 16.60
Moringa extract 300 ppm  16.12 19.17 20.39 17.93 1840 1578 18.82 19.94 1724 17.95
Aloe extract 150 ppm 12.73 1460 16.40 1354 1432 1222 1392 16.05 13.06 13.81
Aloe extract 300 ppm 13.87 16.26 17.87 1596 1599 1324 1586 17.60 15.25 15.49
Green tea extract 150 ppm 17.86 21.88 23.97 19.64 20.84 17.26 21.65 23.29 19.27 20.37
Green tea extract 300 ppm 9.17 1145 13.10 1044 11.04 8.77 1110 1291 10.09 10.72
Mean (A) 13.60 16.53 18.13 15.14 13.18 1599 1775 14.65
L.S.D.at5% A:1.09 B:1.01 AB: 2.02 A:0.32 B:0.79 AB: 1.58
Continued
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Table 5. Continued

Seed yield/fed (kg)

Control 4416 5739 6251 5115 5381 4299 5467 6160 489.1 5205
Vitamin E at 10 ppm 5248 6725 7653 586.7 637.3 5243 6400 7365 5733 6187
Vitamin E at 20 ppm 892.8 1108.3 1202.1 997.9 1050.1 867.2 1067.2 1178.1 965.9 1019.7
Garlic extract 150 ppm  608.5 7312 801.6 659.7 700.3 589.9 700.3 7947 6405 6816
Garlic extract 300 ppm 1010.1 1213.9 1331.7 1105.1 11653 974.4 1177.6 12885 1068.3 11275
Moringa extract 150 ppm ~ 783.5 949.3 1018.1 885.3 909.3 7589 911.5 10117 859.7 885.3
Moringa extract 300 ppm  859.7 1022.4 1087.5 956.3 981.3 8416 1003.7 10635 919.5 957.3
Aloe extract 150 ppm  678.9 778.7 8747 7221 763.7 6517 7424 856.0 6965 736.5
Aloe extract 300 ppm 739.7 867.2 953.1 8512 8528 706.1 8459 938.7 8133 826.1
Green tea extract 150 ppm 952.5 1166.9 1278.4 1047.5 11115 920.5 1154.7 1242.1 1027.7 1086.4
Green tea extract 300 ppm 489.1 610.7 698.7 556.8 588.8 467.7 5920 6885 538.1 571.7
Mean (A) 7253 881.6 966.9 8075 7029 852.8 946.7 781.3
L.S.D.at5 % A:9.43 B:10.22  AB:20.45  A:4.84 B: 8.16 AB: 16.32
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