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Dear Colleagues,

We are pleased to present this reprint of a Special Issue of Horticulturae, dedicated to
the multifaceted topic of neglected and underutilized plant species (NUS) in horticultural
and ornamental systems. Over the last few decades, this topic has received growing
attention from the scientific community, due to the fact that it is a possible option that
could be used to face the agricultural challenge of producing more foods and services
within a framework of greater sustainability. Indeed, in the future, global urbanization
processes, climate change and the reduction in natural resources are expected to emphasize
the vulnerability of the mainstream agricultural system, which currently satisfies the
needs of an ever-increasing world population by leveraging a restricted number of cash
crops. In this context, NUS would be able to promote agro-biodiversity, improve the
resilience of the agro-ecosystems toward environmental stressors, foster the assumption
of nutraceuticals and the diversification of dietary patterns, and provide important local
services (environmental, economic, and socio-cultural) as ornamentals or in landscape
design. However, there are manifold barriers continue to hamper the reshaping of NUS
utilization out from their niche role, many of which stem from our poor knowledge about
their biological and technical features.

For the above reasons, this Special Issue aimed to help fill the knowledge gaps con-
cerning NUS in horticultural and ornamental systems, as well as in landscape design, by
gathering original research papers, short communications, and review articles dealing with
relevant phenomena related to:

Biodiversity and conservation;

Genetics and breeding;

Characterization, propagation, and ecophysiology;
Cultivation techniques and systems;

Landscape protection and restoration;

Product and process innovations;

Biochemistry and composition;

Postharvest factors that affect their end-use quality.

SN N N N N

Overall, the Special Issue collected 14 contributions (3 reviews and 11 original re-
search papers).

In their review article, Meena et al. [1] describe the ethnobotany, medicinal and
nutritional values, biodiversity conservation and utilization strategies of 19 important and
underutilized climate-resilient fruit crops (Indian jujube, Indian gooseberry, lasora, bael,
kair, karonda, tamarind, wood apple, custard apple, jamun, jharber, mahua, pilu, khejri,
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mulberry, chironji, manila tamarind, timroo, and khirni) from arid and semi-arid regions,
as they have many advantages in terms of how easy they are to grow and their hardiness
and resilience to climate changes compared with major commercially grown crops.

The review of Scarano et al. [2] focuses on both cultivated or spontaneously growing
NUS from the Apulia region (southern Italy) that show interesting adaptative, nutritional,
and economical potential which can be exploited and properly improved in the future.

Another review article written by Han et al. [3] highlights the importance of S. aethiopicum
due to its role in crop diversification and in reducing hidden hunger. The authors also stress its
nutritive and medicinal benefits, its agricultural sustainability, and future efforts for breeding
and the genetic improvement of the solanaceae.

Among the experimental articles, the contribution of Singh et al. [4] reports on three
experiments that were carried out to explore the integrated approaches toward nematode
control in pomegranate. All of the evaluated genotypes and varieties were found to be
susceptible to root knot nematodes, but the severity of an attack varied among them. Hence,
more detailed screening is needed in larger populations, although some strategies can be
adopted to reduce the attacks.

Amoruso et al. [5] report the effect of salinity (150 mM NacCl) on the growth, quality,
and shelf-life of fresh-cut sea fennel grown on a floating system compared to a control
condition (9 mM NaCl). The authors found that leaves from plants exposed to salinity had
lower NO®~, K*, and CaZ* contents and an increased Cl~ and Na* concentration compared
with the control. Sensory quality was similar in both treatments, except that leaves from
the NaCl treatment had a salty taste that was easily detected by panelists. This suggests
that a saline-nutrient solution applied in hydroponics is a suitable system for sea fennel
growth. The product behavior during the postharvest storage was also reported.

Two studies presented by Lamani et al. [6,7] focus on wood apple (Limonia acidissima L.),
an underutilized fruit-yielding tree native to India and Sri Lanka. In their first paper, the
authors analyzed the fatty acid composition, tocopherols, and physico-chemical characteri-
zation of wood apple seed oil and the nutritional profile of seed cake, determined using gas
chromatography—mass spectrometry (GC-MS). They found interesting results in terms of oleic,
alpha-linoleic, and linoleic acid content along with tocochromanols and total phenols. Data on
seed oil and cake showed that they are a good source of natural functional ingredients with
several health benefits. In the second paper, the authors analyzed the nutritional status of
wood apple fruit pulp. They report that the pulp is rich in total carbohydrates, total proteins,
oil, fiber, and ash. By using HPLC and GC methods, the article reports a comprehensive
characterization of sugars, organic acids, and fatty acids contained in fruit pulp.

In the experiment conducted by Consentino et al. [8], five landraces of Lagenaria
siceraria L. were subjected to foliar applications of seaweed extracts to improve yield and
quality characteristics. The authors report that treated plants produced higher marketable
fruit yields, fruit mean masses, young shoot yields, and numbers of young shoots than
untreated ones. Relevant increments were also recorded for nitrogen use efficiency and
fruits” mineral composition and nutraceutical profile.

Wei et al. [9] investigated the characteristics of suitable habitats for the endangered
tree fern, Sphaeropteris lepifera (J. Sm. ex Hook.) R M. Tryon, based on fieldwork, ecological
niche modeling, and regression approaches. The ecological niche models indicated several
climatic, orographic, and biological features that affect the distribution of S. lepifera, thus
providing important information for the restoration of this species in the wild.

The possibility of converting Ginkgo biloba seeds from an unwanted and unused en-
vironmental pollutant into a source of beneficial compounds in Bulgaria was the subject
of the article by Tomova et al. [10]. The authors applied various analytical and chromato-
graphic methods to quantify the major constituents and ten biologically active compounds
in methanol seed extract. The study revealed that seeds of locally grown Ginkgo trees
could be used as a source of biologically active substances, as their composition is similar
to that from other geographical areas.
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The micro-scale production of microgreens is spreading due to the simplicity of their
management, rapid cycle, harvest index, and phytochemical value of the edible product.
In this context, two Mediterranean NUS, i.e., purslane (Portulaca oleracea L). and borage
(Borago officinalis L.), offer opportunities to produce nutrient-dense foods as novel vegetable
products. For these reasons, Corrado et al. [11] characterized the microgreens of both
species, finding that purslane has significant amounts of phenolics and ascorbic acid, and a
potential high 3-carotene bioavailability, while borage microgreens have a very high fresh
yield and a more composite and balanced phenolic profile. Overall, they provide insight
into the implementation of NUS market-chains and into the development of added-value
food products.

Soil salinization is one of the major threats that affect crop production worldwide.
For this reason, NUS could represent an opportunity to find crops tolerant to salt-affected
cultivation systems. Starting from this assumption, Alexopoulos et al. [12] studied the
effects of increasing salinity in the nutrient solution in dandelion (Taraxacum officinale (L.)
Weber ex EH.Wigg.) and common brighteyes (Reichardia picroides (L.) Roth) grown under
greenhouse conditions. The results revealed that both species are severely affected by
high salinity; however, R. picroides showed promising results regarding its commercial
cultivation under moderate salinity levels, as it exhibited a more effective adaptation
mechanism against saline conditions, as evidenced by the higher accumulation of osmolytes
such as proline and the higher shoot K content.

Salt stress was also investigated by Sogoni et al. [13]. They studied the effects of
NaCl concentration in dune spinach (Tetragonia decumbens Mill.) nutrient solution. Dune
spinach is an edible, neglected halophyte largely distributed along the coastal regions from
southern Namibia to the Eastern Cape. The authors found that this species can be grown
and irrigated with brackish water (incorporating up to 50 mM NaCl), as plants showed
significant increases in growth parameters, antioxidant power (FRAP essay), along with
concentrations of phenolics, nitrogen, phosphorus, and sodium.

Climate change, natural disturbances and human activities are factors that affect
plant biodiversity worldwide, meaning the development of conservation and manage-
ment strategies for the most endangered species is becoming an urgent need. For this
reason, Li et al. [14] genotyped 480 individuals of Korean pine (Pinus koraiensis (Sieb. et
Zucc)) belonging to 16 natural populations present in North-Eastern China by using fif-
teen polymorphically expressed sequence tag-simple sequence repeat (EST-SSR) markers
to evaluate their genetic diversity, population structure, and differentiation. The results
provide new genetic information for future genome-wide association studies (GWAS),
marker-assisted selection (MAS), and genomic selection (GS) in natural P. koraiensis breed-
ing programs. These findings can improve conservation and management strategies for
this valuable species.

Informed Consent Statement: Not applicable.
Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

1. Meena, VS,; Gora, ].S,; Singh, A.; Ram, C.; Meena, N.K.; Pratibha; Rouphael, Y.; Basile, B.; Kumar, P. Underutilized Fruit Crops of
Indian Arid and Semi-Arid Regions: Importance, Conservation and Utilization Strategies. Horticulturae 2022, 8, 171. [CrossRef]

2. Scarano, A.; Semeraro, T.; Chieppa, M.; Santino, A. Neglected and underutilized plant species (Nus) from the apulia region
worthy of being rescued and re-included in daily diet. Horticulturae 2021, 7, 177. [CrossRef]

3. Han, M,; Opoku, K.N.; Bissah, N.A.B.; Su, T. Solanum aethiopicum: The nutrient-rich vegetable crop with great economic, genetic
biodiversity and pharmaceutical potential. Horticulturae 2021, 7, 126. [CrossRef]

4. Singh, A.; Kaul, RK,; Khapte, P.S.; Jadon, K.S.; Rouphael, Y.; Basile, B.; Kumar, P. Root Knot Nematode Presence and Its Integrated
Management in Pomegranate Orchards Located in Indian Arid Areas. Horticulturae 2022, 8, 160. [CrossRef]

5. Amoruso, E; Signore, A.; Gomez, P.A.; Martinez-Ballesta, M.D.C.; Giménez, A.; Franco, ].A.; Fernandez, J.A.; Egea-Gilabert, C.
Effect of Saline-Nutrient Solution on Yield, Quality, and Shelf-Life of Sea Fennel (Crithmum maritimum L.) Plants. Horticulturae

2022, 8, 127. [CrossRef]



Horticulturae 2022, 8, 356

10.

11.

12.

13.

14.

Lamani, S.; Anu-Appaiah, K.A.; Murthy, H.N.; Dewir, Y.H.; Rihan, H.Z. Fatty acid profile, tocopherol content of seed oil, and
nutritional analysis of seed cake of wood apple (Linonia acidissima L.), an underutilized fruit-yielding tree species. Horticulturae
2021, 7, 275. [CrossRef]

Lamani, S.; Anu-Appaiah, K.A.; Murthy, H.N.; Dewir, Y.H.; Rikisahedew, J.J. Analysis of Free Sugars, Organic Acids, and Fatty
Acids of Wood Apple (Limonia acidissima L.) Fruit Pulp. Horticulturae 2022, 8, 67. [CrossRef]

Consentino, B.B.; Sabatino, L.; Mauro, R.P.; Nicoletto, C.; De Pasquale, C.; Iapichino, G.; La Bella, S. Seaweed extract improves
Lagenaria siceraria young shoot production, mineral profile and functional quality. Horticulturae 2021, 7, 549. [CrossRef]

Wei, X.; Harris, AJ.; Cui, Y.; Dai, Y., Hu, H; Yu, X,; Jiang, R.; Wang, F. Inferring the potential geographic distribution and reasons
for the endangered status of the tree fern, sphaeropteris lepifera, in lingnan, china using a small sample size. Horticulturae 2021,
7,496. [CrossRef]

Tomova, T.; Slavova, I.; Tomov, D.; Kirova, G.; Argirova, M.D. Ginkgo biloba seeds—An environmental pollutant or a functional
food. Horticulturae 2021, 7, 218. [CrossRef]

Corrado, G.; El-Nakhel, C.; Graziani, G.; Pannico, A.; Zarrelli, A.; Giannini, P; Ritieni, A.; De Pascale, S.; Kyriacou, M.C.; Rouphael,
Y. Productive and morphometric traits, mineral composition and secondary metabolome components of borage and purslane as
underutilized species for microgreens production. Horticulturae 2021, 7, 211. [CrossRef]

Alexopoulos, A.A.; Assimakopoulou, A.; Panagopoulos, P; Bakea, M.; Vidalis, N.; Karapanos, 1.C.; Petropoulos, S.A. Impact of
salinity on the growth and chemical composition of two underutilized wild edible greens: Taraxacum officinale and reichardia
picroides. Horticulturae 2021, 7, 160. [CrossRef]

Sogoni, A.; Jimoh, M.O.; Kambizi, L.; Laubscher, C.P. The impact of salt stress on plant growth, mineral composition, and
antioxidant activity in tetragonia decumbens mill.: An underutilized edible halophyte in South Africa. Horticulturae 2021, 7, 140.
[CrossRef]

Li, X.; Zhao, M.; Xu, Y,; Li, Y,; Tigabu, M.; Zhao, X. Genetic diversity and population differentiation of pinus koraiensis in China.
Horticulturae 2021, 7, 104. [CrossRef]



. horticulturae

Article

Root Knot Nematode Presence and Its Integrated Management
in Pomegranate Orchards Located in Indian Arid Areas

Akath Singh 1*, Ramesh Kumar Kaul !, Pratapsingh Suresh Khapte 2, Kuldeep Singh Jadon !, Youssef Rouphael 3,

Boris Basile >* and Pradeep Kumar

Citation: Singh, A.; Kaul, RK.;
Khapte, PS.; Jadon, K.S.; Rouphael,
Y.; Basile, B.; Kumar, P. Root Knot
Nematode Presence and Its
Integrated Management in
Pomegranate Orchards Located in
Indian Arid Areas. Horticulturae 2022,
8,160. https://doi.org/10.3390/
horticulturae8020160

Academic Editor: Giovanni Bubici

Received: 29 November 2021
Accepted: 9 February 2022
Published: 12 February 2022

Publisher’s Note: MDPI stays neutral
with regard to jurisdictional claims in

published maps and institutional affil-

iations.
S 9

Copyright: © 2022 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

1

1 ICAR-Central Arid Zone Research Institute, Jodhpur 342003, India; rk.kaul@icar.gov.in (RK.K.);
kuldeep jadon@icar.gov.in (K.S.J.); pradeep.kumar4@icar.gov.in (PX.)

2 JCAR-National Institute of Abiotic Stress Management, Baramati 413115, India;

pratapsingh.khapte@icar.gov.in

Department of Agricultural Sciences, University of Naples Federico II, 80055 Portici, Italy;

youssef.rouphael@unina.it

Correspondence: Akath.Singh@icar.gov.in (A.S.); boris.basile@unina.it (B.B.)

Abstract: Nematodes are a serious problem across pomegranate-growing areas worldwide, but the
severity is higher in light sandy soils of arid regions. The present study was carried out to explore
the integrated approaches for the control of nematodes in pomegranate. Three different experiments
were carried out during 2017-2020 to (a) delineate nematode abundance in major pomegranate
areas, (b) screen pomegranate genotypes against nematode, and (c) assess the efficacy of integrated
management for the control of root knot nematode in pomegranate. The survey results revealed that
none of the pomegranate orchards were found to be free from nematode infestation. Moreover, the
majority of the orchards (78%) showed moderate incidence (10.1 to 40%) of infestation. A significant
yield reduction (40.2%) and a decrease in fruit size was observed in nematode-affected trees. Pattern of
cuticular markings in the perineal area of the mature female confirmed the occurrence of Meloidogyne
incognita only in all the surveyed orchard of pomegranate. All the evaluated genotypes and varieties
were found susceptible to root knot nematodes, but the severity of the attack varied among them.
Hence, more detailed screening is needed on a larger population. Nematode population (number of
galls g1 root) can be minimized significantly with the combined applications of Carbofuran at 20 g +
Fluensulfone at 20 g per plant or Neemcake 500 g + Paecilomyceslilacinus at 25 mL + Carbofuran at
20 g + Fluensulfone at 20 g per plant in April and August.

Keywords: root knot nematode; Punica granatum; bioagents; nematicides; neemcake

1. Introduction

Pomegranate (Punica granatum L.) is an underutilized crop that can be cultivated in
several climatic conditions (Mediterranean, subtropical, and tropical), and this indicates
its wide adaptability. Low water requirement, good response to modern horticultural
practices, high economic returns, and great global demand have made this species one
of the most popular commercial cash crops at a global scale [1]. Global production of
pomegranates is estimated around 6.3 million metric tons (MT) from an area of 556 thousand
hectares [2]. At global level, India is a leading producer (3186 thousand MT) followed
by China (1600 thousand MT), Iran (1100 thousand MT), Turkey (220 thousand MT), the
USA (210 thousand MT), Afghanistan (150 thousand MT), and Spain (53.18 thousand
MT) [2]. The international export market is estimated to be around 362.6 thousand MT,
and India has recorded a constant increase in foreign earning by exporting 80,547.74 MT
worth USD 92.46 million in 20192020 [3]. Recent export trends depict a high amenability
in supply-demand of Indian pomegranate in international market with increased prices.
This ambiance provides opportunities to stretch the growing area of pomegranate from its
traditional belt, viz., Central and Southern India to arid and semi-arid northwestern Indian
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states such as Gujarat and Rajasthan. The quality of the fruits produced in these regions
also matches the export specifications with attractive color, soft seeds, and low acidity [4].

Pomegranate is attacked by several non-insect pests. Among these, root knot nema-
tode has emerged as a major threat to sustainable production of pomegranate in these
regions [5]. Although the infestation of nematodes is a serious problem throughout its
growing areas worldwide, the severity of their attack is higher in arid climates and light
sandy soils [6]. Root knot nematodes can be spread by water or by soil or farm equipment
or through infested planting materials [7,8]. Substrate mixture used during seedling prepa-
ration may also harbor these nematodes [9]. Their feeding leads to impaired root functions
such as nutrient and water uptake due to gall formation, and consequently plants become
progressively sick (yellow aspect, tip drying, and stunted growth) and may be exposed
to secondary infections of fungi, bacteria, and nutritional deficiencies that can even cause
plant death [8]. These nematodes are responsible for 30 to 40% yield losses with poor qual-
ity fruits in the current season [6,10]. The association of different species and population
density of root knot nematode has not been well documented in affected pomegranate
orchards thusfar; however, Holland et al. [9] reported that Meloidogyne incognita and M.
javanica are the main species attacking this tree crop species. Darekar et al. [11] reported
10 different species of plant parasitic nematodes associated with pomegranate orchards
in the Maharashtra state. The root knot nematode M. incognita is one of the main species
causing considerable yield losses in pomegranate [10,11]. Application of nematicides has
remained the most common short-term management strategy against root knot nema-
tode [12]. Several horticultural practices such as intercropping of marigold, inoculation of
various bio-formulations with neem or castor cakes, etc., have been recommended, but their
effectiveness in controlling nematodes varies depending on the growing conditions [13,14].
Presently, there is barely any information on the nematode tolerant/resistant genotypes of
pomegranate, which can be used as rootstocks or as a source of resistance genes to be used
in future breeding programs [15]. In other fruit crops such as grape, citrus, and stone fruits,
there are several successful examples of steady solutions to different abiotic and biotic
problems including nematodes. Nematode abundance, knowledge of nematode species,
use of resistant/tolerant genotypes, organic amendments, and use of biocontrol agents can
be important components of an integrated nematode management approach. In light of the
above, the present investigation included three experiments that were carried out during
2017-2020 at the ICAR-Central Arid Zone Research Institute, Jodhpur, to delineate nema-
tode abundance in pomegranate orchards, screen tolerant genotypes, and study integrated
management strategies of nematodes in field conditions.

2. Materials and Methods
2.1. Collection, Isolation, and Identification of Nematode

A field survey was conducted during 20172018 in two major pomegranate-growing
districts of Rajasthan, India, i.e., Barmer and Jodhpur, in order to ascertain the nematode
abundance and to identify their dominant species. In each district, two locations comprising
four villages were considered for sample collection. The selection of these fields was based
on visual symptoms of nematode infestation, viz., plants with pale green or yellowish
leaves, wilting symptoms, reduced growth, and drying twigs (Figure 1).

The number of infected plants in each orchard was recorded to calculate the percentage
of nematode incidence. A total of 25 orchards with an area of at least one hectare each
(715 trees/ha) with these characteristics and a minimum age of seven years were selected
randomly in each location. The percentage of nematode incidence in each orchard was
calculated with the following equation:

Nematode Incidence (%) = No. of plants infected /Total No. of plants x 100



Horticulturae 2022, 8, 160

Figure 1. Selection of orchards according to visual symptoms of plants: (A) showing symptoms of
nematode infestation; (B) healthy plant without nematode infestation.

On the basis of the Nematode Incidence, we categorized the severity of the infestation
of surveyed orchards as severe (>40%), moderately severe (10-40%), and mild (0-10%).

Soil and root samples were collected from five randomly selected plants in each or-
chard and mixed thoroughly to prepare composite samples. One hundred composite
samples were brought to the laboratory for assessing the nematode abundance and identifi-
cation of nematode species for further studies. The egg masses were isolated from soil and
root samples and kept in fresh water for hatching. These eggs were obtained from a pure
culture established from single egg mass for identification according to the characteristics
of the perineal pattern of matured females as previously described [16,17].

2.2. Screening of Genotypes

An experiment was conducted under protected conditions (fan and pad greenhouse
with air temperature and relative humidity maintained in the range of 25-32 °C and 40-65%,
respectively) during 2018-2019 and 20192020 to study the response of several genotypes
and varieties of pomegranate to root knot nematode. Sufficient quantity of infected soil
from a previously surveyed nematode-affected pomegranate orchard was collected for
mass culturing of root knot nematode in earthen pots. The nematode was sub-cultured for
mass multiplication by removing egg masses from the mother culture plants. Egg masses
were collected and kept in fresh water for hatching. These eggs were obtained from a pure
culture established from single egg masses of previously identified species according to
the characteristics of the perineal pattern [16,17] and reared under protected conditions.
The sterilized soil mixture (sand/farmyard manure in a 3:1 proportion) was used to fill
disinfected earthen pots (with a diameter of 30 cm). Three-month-old pomegranate saplings
were grown in 10 earthen pots and were maintained for three months under protected
conditions for mass multiplication of nematode. Simultaneously, around 500 seedlings
of 27 genotypes, namely, IC-318790, IC-318723, IC-318728, IC-318754, Wonderful, Joyti,
Tabesta, Yercawd-1, Jodhpur collection, Kabuli yellow, Co-white, Ruby, KRS, Kasturi,
Amali dana, Bhagwa, CAZRI-Sel., Phule Arakta, P-26, G-137, P-23, Jodhpur Red, Ganesh,
Mridula, Dholka, Basein Seedless, and Jalore Seedless, were raised in the nursery. Four
6-month-old saplings of each genotype were shifted in small earthen pots (1 kg capacity)
containing soil mixed with well-rotted farmyard manure (FYM) in a 3:1 proportion. Once
seedlings were well established, freshly hatched second-stage nematode juveniles were
inoculated to each pot (3000 J2/pots). This experiment was carried out in a completely
randomized design under protected conditions. Observations on height and girth of
seedlings, as well as the number of root knot galls g ! root, were recorded after completing
three growth cycles of nematode, i.e., nine months after inoculation of seedlings.
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2.3. Integrated Management of Nematode

A field experiment was also conducted during 2019-2020 and 2020-2021 in a natu-
rally root knot nematode-infested pomegranate orchard to ascertain the effect of different
integrated approaches for the control of nematodes. The experiment was carried out in a
7-year-old pomegranate orchard (3 ha; 715 trees/ha) of own-rooted trees of the Bhagwa
variety. This cultivar was selected because it is the most cultivated pomegranate variety
in the area where this experiment was carried out (more than 95% of the total area cul-
tivated with this tree crop). Growth, yield, and the number of root knot galls g~! root
were recorded before applying the treatment. The granular nematicide (carbofuran and
Fluensulfone), bioagents (Paecilomyces lilacinus and Trichoderma harzianum), and organic
amendment (neem cake) were assessed as soil applications for the control of root knot
nematode in pomegranate. All the treatments were applied twice in April and August, each
year. The experiment was conducted in a randomized block design with three replications
and 13 treatments (Table 1) on a total of 78 homogenous trees (6 trees per treatment).

Table 1. Description of treatments applied for integrated management of root knot nematode.

Treatment ID Treatment Description

T1 Carbofuran at 40 g/plant
T2 Fluensulfone at 40 g/plant
T3 Carbofuran at 40 g + Fluensulfone at 40 g
T4 Carbofuran at 20 g + Fluensulfone at 20 g
5 Neemcake at 500 g + P. lilacinus at 25 mL + Carbofuran at 40 g
T6 Neemcake at 500 g + T. harzianu