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Abstract

Two greenhouse experiments were conducted to evaluate the nematicidal
activity of certain alkaloid plants namely, periwinkle (Catharanthus roseus), datura
(Datura stramonium), lupin (Lupinus albus), pomegranate (Punica granatum) and
fenugreek (Trigonella foenum-graecum) against root-knot nematode Meloidogyne
incognita infecting cucumber (Cucumis sativus) and reniform nematode
(Rotylenchulus reniformis) infecting cantaloupe (Cucumis melo var.cantaloupensis).
Dried powdered parts of such plants were screened at three rates (1, 3 and 5g /
plant). In most treatments data indicated a positive correlation between tested rates
and plant biomass. Dried leaf powder of C. roseus (62.5%) as well as dried seed
powder of L. albus ( 52.8%), and T. foenum-graecum ( 43.2 %) induced remarkable
improvement in total plant fresh weight of cucumber at the rate of 5g/plant.
However, dried leaf powder of D. stramonium (41.4%) recorded a significant
increase in total plant fresh weight at the rate of 3g/plant. By all treatments of
alkaloid plants root-knot nematode population whether in soil and roots, root galling
and number of egg masses were significantly suppressed. Dried leaf powder of C.
roseus at three tested rates (71.8, 71.6 and 72.6%) performed the best and
suppressed total nematode population of M. incognita followed by T. foenum-
graceum at 5g/plant (70.1%). On the other hand, a slight to moderate improvement
in plant growth parameters of cantaloupe infected with R. reniformis was indicated
in pots receiving alkaloids plants. The highest percentage of increase in total plant
fresh weight was noticed with dried leaf powder of C. roseus at three tested rates
(28.5, 31.4 and 32.6%) respectively. The best protection of cantaloupe against R.
reniformis was recorded with dried seed powder of T. foenum-graecum (57.9, 65.2
and 75.0%) and P. granatum (55.4, 55.9 and 61.7%) at three tested rates,
respectively which ultimately suppressed R. reniformis population.

Key words: Meloidogyne incognita, Rotylenchulus reniformis, cucumber,
cantaloupe, alkaloid plants.

Introduction

Cucumber (Cucumis sativus) and cantaloupe (Cucumis melo var.
cantaloupensis) belonging to the family cucurbitaceae are monoecious and warm—
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season plants (Amar and Lev, 2011) that performed best in fertile and well drained
loamy soil. In Egypt, cucumber was produced on 49702 feddans with an average of
9.188 tons /feddan during the season of 2013/2014. Cantaloupe was produced on
71149 feddans with an average of 12.461 tons/feddan in the same season (Minis.
Agric., Egypt).

Root-knot (Meloidogyne spp.) and reniform (Rotylenchulus reniformis)
nematodes are considered as worldwide important pests on cucurbits causing
considerable yield loss. The above-ground symptoms of these nematodes include
stunting, early wilting, malformed fruits and poor yield (Dorman and Nelson, 2012).
The root system infected with Meloidogyne spp. is characterized by gall formation.
However, the damage to that infected with R. reniformis include reduced feeder
roots, dead tissue and significant reduction in root growth. Nematode damage may
induce some members of the cucurbit family to produce large amounts of ethylene
gas which can contribute to premature ripening of fruit (Noling, 2009). Controlling
such nematodes by chemical methods are quick and effective. However,
deleterious effects of nematicides on environment and human as well as disruption
of biological balance and high cost have created a new eco-friendly strategy for
nematode management. In the nature, plants produce a number of secondary
metabolites to protect themselves from various pests and pathogens. Such
metabolites include alkaloids, terpenoids, glycosides and flavonoids. The botanical
pesticides offer safe alternative strategy for nematode management due to their
facile biodegradability and selective toxicity to target organisms (Archana and
Prasad, 2014).

Different plant materials have been used by many researchers to evaluate
their nematicidal properties and have been reported to be toxic to plant parasitic
nematodes (Goswami and Vijaylakshmi, 1986; Zia et al., 2001; Ismail, 2014 and
Umar and Ngwamdai, 2015). Alkaloids are nitrogenous compounds that possess
antibacterial and antiviral activities (Luijendijk, et al., 1996; Suhad et al., 2004).
Certain plant families viz. Papaveraceae (poppy) Ranunculaceae (buttercups),
Solanaceae (nightshades), and Amaryllidaceae (amaryllis) are particularly rich in
alkaloids. Botanical extracts that contain alkaloids were found to have ovicicidal
property against Meloidogyne eggs (Adegbite, 2003). Therefore, the main objective
of the present study was to evaluate the nematicidal activity of certain botanicals
rich in alkaloids on Meloidogyne incognita and Rotylenchulus reniformis infecting
cucumber and cantaloupe, respectively under greenhouse conditions.

Materials and Methods

Plastic pots 15 cm-d were filled with 800g sandy loamy soil (1:1) (v:v). Pots
were supplemented with dried powder of selective plants rich in alkaloids i.e
periwinkle (Catharanthus roseus), datura (Datura stramonium), lupin (Lupinus
albus), pomegranate (Punica granatum) fenugreek (Trigonella foenum-graecum) at
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three rates (1, 3 and 5g/pot). Three pots were treated with the conventional
nematicide oxamyl (10%G) two days after nematode inoculation at the rate of 0.3g /
pot. However, three pots were left free of nematode infection and any treatment to
serve as control. Another three pots were received nematode alone. Pots
supplemented with dried alkaloid plants were maintained moist for 7 days to allow
decomposition. Seeds of cucumber cv. Themin were then planted in each pot. After
15 days, plants were thinned to one seedling and inoculated with 1000 second
stage juveniles (J2) of Meloidgyne incognita perpot.

Treatments were as follows:

1. Dried leaf powder of C. roseus (1, 3 and 5g / pot),

2. Dried leaf powder of D. stramonium(1, 3 and 5g / pot),

3. Dried seed powder of L. albus (1, 3 and 5g / pot),

4. Dried fruit peels powder of P. granatum (1, 3 and 5g / pot),

5. Dried seed powder of T. foenum-graecum (1, 3 and 5g / pot),
6. Oxamyl,

7. Nematode alone and

8. Untreated plant.

Pots were arranged on a greenhouse bench in a randomized complete block
design, with three replicates for each treatment at 22 + 5°C . Pots received water as
needed and maintained for 45 days after nematode inoculation. At the end of
experiment plants were harvested. Data dealing with fresh shoot and root length,
shoot and root weight and shoot dry weight were recorded. Plant roots were stained
in 0.01 acid fuchsin in lactic acid (Byrd et al.,1983) and examined for the number of
developmental stages, females, galls and egg masses. Root galling and egg
masses was rated on a scale of 0- 5 where 0= no galls or egg masses, 1= 1-2, 2=
3-10, 3= 11-30, 4= 31-100 and 5= more than 100 galls or egg masses (Taylor and
Sasser, 1978). Vermiform stages of M. incognita were extracted from the soil using
sieving and modified Baremann technique (Goodey, 1957).

The same methodology was repeated with R. reniformis at inoculum level
500 vermiform immature females on cantaloupe at 27 + 3°C. At the end of
experiment plants were harvested. Data dealing with fresh plant length and weight
as well as shoot dry weight were recorded. Cantaloupe roots were stained
according to the method of Byrd et al. (1983) and examined for the developmental
stages, females and egg masses under stereomicroscope. Vermiform stages of R.
reniformis were extracted from soil using sieving and modified Baermann technique
(Goodey, 1957). Egg masses index (El) were rated on a scale of 1-9 where 1= no
egg masses; 2= 1-5; 3= 6-10; 4= 11-15; 5= 16-20; 6= 21-30; 7= 31-40; 8= 41-50
and 9= > 50 egg masses (Sharma and Ashakkumar, 1991).The obtained data
were subjected to analysis of variance (ANOVA) (Gomez and Gomez, 1984),
followed by Duncan's multiple range tests to compare means (Duncan, 1955).
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Results and Discussion

The influence of five alkaloid plants namely C. roseus, D. stramonium, L.
albus, P. granatum and T. foenum-graecum at three tested rates (1, 3 and 5 g/plant)
on plant growth response of cucumber infected with M. incognita is depicted in
Table 1. The root knot nematode, M. incognita caused a significant reduction in
plant growth parameters (shoot and root lengths, shoot weight) with reduction
percentage in total plant fresh weight reached 26.3%. Irrespective to tested rates,
all treatments induced remarkable improvement in plant growth parameters with
various degrees. Shoot length of cucumber infected with M. incognita was
significantly (P < 0.05) improved by all treatments of alkaloid plants where seed
powder of T. foenum-graceum in par with dried leaf powder of C. roseus at three
tested rates performed the best. It was evident that the effectiveness of dried leaf
powder of C. roseus as well as seed powder of L. albus and T. foenum-graecum to
enhance total plant fresh weight increased with the increase of tested rates with

Table (1): Impact of dried powder of five botanicals rich in alkaloids on growth
parameters of cucumber (Cucumis sativus) infected with Meloidogyne
incognita under greenhouse conditions at 22 + 5°C.

Rates (g) L(e:n%;h W?;S)’ht ;ztsar: § < S:;:)ot % <

Treatments Shoot Root Shoot Root w?;g;ht g° weight Ee
1 340° 916° 1879 079 1949 338 267° 599

Ca'f:srzzg’”s 3 340" 8.00°° 21.6°° 0.88*° 2248 544 280° 67.7
5 36.0° 8.00°° 229° 0.76°° 2366 625 3.14° 88.0

1 230" 750" 153°" 0.74°° 16.04 102 1.98% 186

strg;%’;?um 3 203 966° 200" 059" 2059 414 2.80%° 67.7
5 25.0% 950 17.4% 0.75%° 18.15 246 230 377

1 26.6™ 12.30° 17.3"° 0.88°° 18.18 24.8 2019 204

Lupinus albus 3 30.6°° 16.00° 185° 0.97° 1947 337 201% 204
5 35.3® 950 21.5%° 075" 2225 52.8 3.03° 814

1 27.3%9 867°° 153 089 1619 112 1.989 186

Punica granatum 3 27.7°°% 6.30% 157°" 067" 16.37 124 1.999 19.2
5 29.6% 930° 17.7% 0.90® 1860 277 216 293

_ 1 343% 716 194 077°° 2017 385 321° 922
foegzﬁ?;f;éacum 3 343" 6507 200" 0719 2071 422 322" 928
5 39.0° 550 201° 0.75°9 2085 432 3.33° 994

Oxamyl 33.0°¢ 8.66°° 21.8®° 095° 2275 56.3 3.68° 1204
Nematode alone 216 8.00°° 13.7" 0.86%° 1456 - 1679 -

Untreated plant 32.6™% 12.00° 18.9% 0.87°Y 19.77 35.8 2.55% 527

Each value is the mean of three replicates.
Means in each column followed by the same letter(s) are not significantly different (P<0.05) by Duncan's
multiple range test.
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percentage of increase reached 62.5, 52.8, and 43.2%, respectively at higher rate
(5g/plant). However, dried leaf powder of D. stramonium (41.4%) achieved a
significant increase in total plant fresh weight at the rate of 3g/plant. Whereas at
higher rate (5g/plant) of D. stramonium showed phytotoxic effects with reduction in
growth parameters (Table1). Nevertheless, dried fruit peels of P. granatum at all
tested rates showed moderately improvement in cucumber growth with percentages
of increase in total plant fresh weight ranged from 11.2-27.7%. On the other hand,
the highest significant (P<0.05) improvement in shoot dry weight of cucumber was
recorded with oxamyl (120.4%) followed by dried seed powder of T. foenum-
graecum (99.4%) at the rate of 5g / plant.

Results shown in Table (2) revealed that total nematode population was
significantly suppressed by all tested treatments with reproduction factor (Rf)
ranged from 0.42 to 0.94. Among tested treatments, C. roseus performed the best
and significantly suppressed total root-knot nematode population with percentage of
reduction ranged from 71.6 to 72.6%. Apparently, the higher the rate of alkaloid
plants the greater suppression in nematode population was observed. Dried seed
powder of T. foenum-graecum (70.1%), dried leaf powder of D. stramonium
(69.4%), dried peels of P. granatum (69.2%) and dried seed powder of L. albus
(69.0%) gave the greater suppression in nematode population whether in soil or
roots at the rate of 5g/plant than did other ones. Moreover, between treatments,
pots receiving dried powder of alkaloid plants showed no significant differences
(P<0.05) in nematode population in soil at higher rate (5g/plant). Root galling and
number of egg masses were significantly reduced by all treatments with RGI ranged
from 0.66 to 3.00 and El ranged from 0.0 to 3.0.0xamyl as a standard nematicide
was the superior and showed the highest reduction in total nematode population
(93.6%) , number of galls (97.3%) and egg masses (100%).

The impact of dried powder of the previous five alkaloid plants at three tested
rates (1, 3 and 5 g/plant) on growth response of cantaloupe and R. reniformis
population and reproduction is shown in Tables (3&4). Among these plant species,
dried leaf powder of C. roseus (19.5%) as well as seed powder of T. foenum-
graecum (19.4%) and L. albus (13.9%) at 3g/plant showed detectable improvement
in shoot and root length of cantaloupe compared to untreated inoculated plants.

A slight to moderate improvement in plant fresh weight was also noticed in
all treatments, including oxamyl, with percentages of increase ranged from 9.3 to
32.6%. The greatest increment in plant fresh weight was recorded with pots
receiving dried leaf powder of C. roseus with values ranged from 28.5 to 32.6%.
Dried peels of P. granatum ranked the next with values ranged from 26.3 to 30.0%
then dried seed of L. albus with values ranged from 13.4-16.8%. On the other hand,
oxamyl (54.3%) exceeded other treatments and showed the highest percentage
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Table (2): Influence of dried powder of five botanicals rich in alkaloids on population and
reproduction of Meloidogyne incognita infecting cucumber cv. Themin under
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greenhouse conditions at 22 + 5°C.

Nematode population in

Rates (g) oot
00 Red. No. « No.edgg ke
) Develop- Total Rf* v galls RGI masses |
Soil
Treatments mental Females
stages
1 421° 5.66° 7.30 433.96 0.43 71.8 12.0% 2.7 6.0% 2.0
Catharanthus roseus 3 416° 10.30° 10.67°°  436.97 0.44 71.6 12.0% 2.7 6.0 2.0
5  410° 3.67 8.30% 421.97 0.42 72.6 9.3° 2.0 5.7% 2.0
1 571° 3.00% 15.67° 589.67 0.59 61.7 16.3" 3.0 9.3% 2.3
Datura stramonium 3 458° 2.67%° 12.30° 472.97 0.47 69.3 10.7% 2.3 9.0%° 2.3
5 459 2.00%° 9.67° 470.67 0.47 69.4 11.3% 2.7 5.0 2.0
1 626° 2.30%° 12.67° 640.97 0.64 58.4 14.0% 3.0 8.0°f 2.3
Lupinus albus 3 568° 3.66% 10.00°"  581.66 0.58 62.2 11.7% 3.0 8.0°f 2.0
5  463° 2.00%° 12.30° 477.30 0.48 69.0 11.7% 3.0 8.0°" 2.0
1 924° 3.30% 17.66° 944.96 0.94 38.7 19.0° 3.0 15.0° 3.0
Punica granatum 3 620° 4.66™ 17.30° 641.96 0.64 58.3 18.6° 3.0 14.7° 3.0
5  464° 1.66" 9.00% 474.66 0.47 69.2 10.0° 2.3 8.0°f 2.0
) 1 603° 2.66%° 10.30°F  615.96 0.62 60.0 12.0% 3.0 10.0° 2.3
Trigonella foenum- 5 4700 5 ggos 10005 48266 048 687  123® 27 93¢ 20
graecum d g cd de c-f
5 447 1.33 11.66 459.99 0.46 70.1 11.3 2.7 8.3 2.0
Oxamyl 97° 0.00" 1.00¢ 98.00 0.09 93.6 1.0f 0.66 0.00° 0.0
Nematode alone 1502° 5.30° 33.00° 1540.3 1.54 - 36.7° 4.00  25.00° 3.0

* Reproduction factor (Rf) = Final population / Initial population.

** Root gall index (RGI) or egg masses index (El) scale: 0= no galls or egg masses, 1= 1-2, 2=
3-10, 3= 11-30, 4= 31-100 and 5= more than 100 galls or egg masses / root system. Means

in each column followed by the same letter(s) are not significantly different (P<0.05) by
Duncan' s multiple range test.
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of increase in shoot dry weight, followed by dried seed of T. foenum-graecum
(44.6%) then dried seed of L. albus ( 38.0%) and dried peels of P. granatum
(37.1%) at the higher rate (Table 3).

Table (3): Impact of five botanicals rich in alkaloids on growth parameters of
cantaloupe (Cucumis melo var. cantalupensis) infected with
Rotylenchulus reniformis under greenhouse conditions at 27 + 3°C.

Rates (g) Length Weight :Otah| % Shoot %
(cm) (9) wreeith @ dry 92
) P )
Treatments Shoot Root Shoot Root (9 <= weight £
Catharanth 1 121.3® 21.0° 498°® 209" 5189 285 4.40° 257
atharantius 3 15507 28.3%° 501%° 296*° 53.06 314 4.46% 27.4
roseus a a-d a ef b-d
5 125.0° 27.8 51.4% 216° 5356 32.6 4.59°¢ 31.1
Dat 1 100.3" 21.7° 425% 259°° 4509 116 3.50° 0.0
atura 3 103.0° 21.3° 432% 203" 4523 120 359° 26
stramonium af e de ce o
5 107.0%" 24.3%° 442% 262°° 46582 159 3.76° 7.4
1 116.3%% 24.3%° 439% 194" 4584 135 4.36° 246
Lupinus albus 3 117.3%% 287® 436% 220° 4580 134 464" 326
5 119.3%® 223% 443% 286 47.16 16.8 4.83° 38.0
1 117.0%% 22.3% 48.7*° 230 51.00 26.3 4.50°¢ 286
Punica granatum 3 117.7*° 22.0% 48.4%*° 3.00°° 5140 27.3 4.50°% 286
5 120.0® 2977 49.1*° 3.40° 5250 30.0 4.80"% 37.1
—— 110777 23.7°° 414" 276" 4416 93 4.66™ 33.1
. rigonelia 3 120.0® 24.7%° 422% 3.00®° 4520 11.9 5.00°° 42.8
oenum-graecum a bee de A ab
5 123.3%7 233"° 429% 340° 4630 146 506 446
Oxamyl 112.3%° 227 451°° 340° 4850 201 5.40° 54.3
Nematode alone 107.7°" 20.5° 382" 219" 4039 - 350° -

Untreated plant 119.3% 257%° 46.2°9 3.26%® 4946 225 456°¢ 30.3

Each value is the mean of three replicates

Means in each column followed by the same letter(s) are not significantly different (P<0.05) by Duncan' s
multiple range test.

Apparently, R. reniformis population within soil as well as number of sessile
females, observed on cantaloupe roots, were significantly (P<0.05) suppressed by
all tested treatments with reproduction factor ranged from 0.06 to 0.97 (Table 4).
Out of the five plants, dried seed powder of T. foenum-graecum (74.6%) as well as
dried peels of P. granatum (61.7%) recorded the potent significant (P<0.05)
reduction in total nematode population at higher rate (5g/plant) followed by dried
seed powder of L. albus (58.5%). Number of egg masses were significantly
(P<0.05) reduced with all pots receiving dried powder of alkaloid plants with egg
masses index ranged from 3.0 to 5.0. However, oxamyl (96.8%) surpassed all
treatments and significantly suppressed number of R. reniformis within soil and root
(Rf=0.06) as well as number of egg masses (EI=1.0) compared to untreated
inoculated plants (EI=8.0).
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Table (4): Influence of dried powder of five botanicals rich in alkaloids on population
and reproduction of Rotylenchulus reniformis infecting cantaloupe under
greenhouse conditions 27 + 3°C.

Rates (9) nemr:?c;des No. females Total Rf* Red. No.egg El**
Treatments in soil in root % masses

1 469" 14.66°"  483.66 097 482 133" 40

Catf:s’:Z;h“s 3 400°° 17.009  417.00 0.83 553 13.0°¢ 4.0

5 387°° 10.00  397.00 0.79 575 9.0 3.0

1 462° 19.30°  481.30 0.96 485 187° 50

strg;‘;'r’,?um 3 460° 14.00°" 47400 095 492 11.0%° 4.0

5 440" 16.30°  456.30 0.91 511 11.0® 4.0

1 447" 15.00°°  462.00 0.92 50.5 13.3°¢ 4.0

Lupinus albus 3 376°° 14.30°"  390.00 0.78 582 11.7°° 4.0

5 370%f 17.30°  387.30 0.77 585 10.7 4.0

1 405"° 11.30%" 41630 0.83 554 87% 3.0

Punica granatum 3 398" 13.66°" 41166 0.82 559 87% 3.0

5 349° 8.66 35766 072 61.7 67° 3.0

_ 1 370 23.30° 39330 078 57.9 17.0® 5.0

foegsg?;ri’éium 3 306" 19.30" 32530 065 652 11.0° 4.0

5 218° 15.00°°  233.00 0.47 750 9.7° 3.0

Oxamyl 30" 0.00° 30.00 0.06 968 0.0 1.0

Nematode alone 877° 56.66° 933.66 1.77 -- 42.0° 8.0

*Reproduction factor (Rf) = Final population / Initial population
**Egg masses index (El) was rated on a scale of 1-9 where 1= no egg masses; 2= 1-5; 3= 6-10; 4= 11-

15; 5= 16-20; 6= 21-30; 7= 31-40; 8= 41-50 and 9= >50.
Means in each column followed by the same letter(s) are not significantly different (P<0.05) by Duncan's
multiple range test.

In the present investigation, irrespective to tested rates such botanicals
containing alkaloids showed remarkable improvement in plant criteria of cucumber
infected with M. incognita with different percentages of increase over control.
However, in most treatments higher rates showed better results than did the other
ones. The highest percentage of increase in total plant fresh weight was recorded
with C. roseus (62.5%), L. albus (52.8%) and T. foenum-graecum (43.2%) at
5g/plant. In addition, dried leaf powder of C. roseus exerted a noteworthy
nematicidal properities against M. incognita and significantly suppressed nematode
population, gall formation and egg masses numbers at three tested concentrations.
This result agreed with that reported by Ranjana (2015) in respect to the potential
of the leaf extract of periwinkle against M. incognita infesting papaya. In previous
studies, chemical analysis reveal the presence of alkaloids, saponins, flavanoids,
carbohydrates and anthraquinone glycosidesinperiwinkle, C. roseus (Phani
Deepthi Yadav et al., 2013). However, more than 100 alkaloids with variable
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proportions have so far been isolated and characterized from all parts of C. roseus
(Barrales-Cureiio, 2015). Periwinkle or C. roseus has been extensively studied
because of its production of two valuable alkaloids, vincristine and vinblastine,
which are responsible for anticancerous activity. Biologically indole alkaloids
produced by plants are believed to exert antimicrobial and antifeeding properties
(Chockalingam et al.,1989 and Luijendijk, et al.,1996).

At higher rate,dried seed powder of T. foenum-graecum (70.1%) induced a
substantial suppression in root-knot nematode, M. incognita population and
reproduction which confirm the findings of lbrahim et al. (2007). However, Patil
and Jain (2014) reported the presence of bioactive compounds isolated from
fenugreek seeds viz. saponins (fenugreekine, diosgenin), alkaloids (trigonelline,
gentianine, carpaine), amino acids (4-Hydroxyisoleucin, arginine) and flavanoids. It
is well known that trigonelline plays an important role in plant resistance against
several pathogens (Tyihak et al., 1978). Trigonelline, the principle alkaloid found in
fenugreek showed robust antibacterial (Suhad et al., 2004 and Ozgelik et al.,
2011) and antiviral activities ( Bano et al., 2016). Researchers have postulated the
inhibitory  activity of trigonelline against enzyme acetylcholinesterase
(Satheeshkumaret al., 2010) an enzyme that acts on termination of nerve
impulses.

Dried leaf powder of D. stramonium applied at the rate of 3g/plant induced a
remarkable increment in total plant fresh weight (41.4%) and significantly
suppressed total root-knot nematode population (69.4 %) within soil and root. This
result agreed with the findings of Umar and Ngwamdai (2015) who mentioned that
sweet melon treated with the leaf powder of D. stramonium gave longer vine length,
higher fruit weights, lowest galling index and fewer nematodes than the control
plants. Researchers (Adegbite and Adesiyan, 2005 and Umar, 2012) suggested
that the effect of the different rates of D. stramonium on juvenile mortality may be
due to the presence of alkaloids and other chemical compounds which have been
reported to kill nematodes. Also, Shahwar et al. (1995) stated that D. fastuosa has
nematicidal activity which may be due to the presence of alkaloids compounds i.e.
tigloidine, apoatropine, hyoscyamine and scopolamine. Phytochemical analysis by
Alexander et al. (2008) indicated the presence of thirty different tropane alkaloids
in D. stramonium. Of such alkaloids, hyoscyamine and scopolamine are
predominamt in flower and leaves (Witte, et al. 1987). As reported by Muhammad
(1996) scopolamine isolated from D. fastuosa showed significant nematicidal
activity against M. javanica. The alkaloids killed 90 to 100% of Hoplolaimus indicus,
Helicotylenchus multicinctus, and M. incognita (Qamar et al., 1995).

At higher concentration, dried fruit peels of P. granatum (69.2%) in par with
dried seed powder of L. albu s(69.0%) showed significant suppression in nematode
population. These results are in accordance with those reported by Ibrahim et al.
(2007) who documented that soil treated with lupin, fenugreek, acacia seed
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powders and camphor dried leaves caused great reduction in root galling and egg
masses numbers of M. incognita as well as resulted in a significant increase in
growth parameters of sunflower plants. Chemical analysis of L. albus seeds showed
the presence of novel lupin alkaloids i.e. termisine and lupanine (Mohamed and
El-Shorbagi, 1993) and contain high amount of quinolizidine alkaloids (Santiago
Quiles et al., 2010). El-Shazly et al. (2001) identified 29 compounds of
quinolizidine, bipiperidyl and proto-indole alkaloids in L. termis seeds. The alkaloid
seeds exhibited substantial activity against Candida albicans, Aspergillus flavus
and B.subtilis.

However, chemical analysis of P. granatum revealed the presence of
alkaloids in the root and body rinds (Mohammad and Kashani, 2012) and aqueous
and ethanol extracts of fruit peel (Sangeetha and Jayaprakash, 2015). Eight types
of ingredients were observed in the fruit peel pomegranate and only 2-p-nitrophenyl
1,3,4-oxadiazol-5 was found for alkaloids (Jung, 2015). Whilst and Prakash (2011)
recorded the presence of alkaloid pelletierine (punicine) in pomegranate peel that
was documented to have anthelminthic properties (Wibaut and Hollstein, 1956)
and effective against tape worms, ring worms and nematodes (El Sakka, 2010).

Apparently, a slight to moderate improvement in total plant fresh weight of
cantaloupe infected with R.reniformis was recorded in pots receiving different rates
of alkaloid plants. Dried fruit peels of P. granatum showed remarkable improvement
in total plant fresh weight at three tested rates. Mashed fruit of P. granatum was
found to improve shoot length and weight and weight of sugar beet roots in respect
to M. incognita compared to nematode alone (El-Nagdi and Youssef, 2015).
However, Ashraf and Khan (2008) reported that treatment with pomegranate did
not significantly improved the plant growth of chickpea as compared to plants
inoculated with R. reniformis alone. A significant reduction in nematode population
was acheived by dried seed powder of T. foenum-graecum and dried fruit peels of
P. granatum at three rates as well.

In current investigation the potential of selective alkaloid plants to suppress
root-knot nematode and reniform nematode development and reproduction might
be attributed to the presence of secondary metabolites in alkaloid botanicals
i.e.vincristine and vinblastine (periwinkle), termisine and lupanine(lupin), trigonelline
(fenugreek), tropane alkaloids (datura) and pelletierine (pomegranate). Owing to
this property, phytochemicals isolation and identification of secondary metabolites of
alkaloid plants are needed for further studies under laboratory, greenhouse and field
conditions to exploit them for their possible application for the preservation of
environment, plant and humans from nematicidal hazards.
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