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Abstract | Date palm, Phoenix dactylifera L., is attacked by numerous pests and diseases of which root -knot 
nematodes wherever are occurred causing damage to its yield quality and quantity. Due to little work done 
on date palm and genetic variation in open field in Egypt, therefore, under screen house conditions, 12 
local and imported (of Saudi Arabian origin). Date palm cultivars were evaluated for their susceptibility/
resistance against root- knot nematode, Meloidogyne incognita according to nematode damage index (DI) scale 
(indicated by host susceptibility/resistance) and the percentage plant vigor scale (indicated by host reaction). 
The degree of susceptibility/resistance considering DI scale was combined with the percentage host vigor 
scale of each cultivar (indicated by host category) to give a better evaluation and clear relationship between 
nematode infection and plant growth criteria. On the latest basis, date palm cultivars were categorized into 
four cultivars as susceptible (S) (Barhi, Hayani, Sewi Wahat and Sewi Wadi), two cultivars as highly resistant 
(HR) (Samani and Sokkaria), one cultivar as resistant (R) (Maktomi) and five cultivars as tolerant (T) (Amhat, 
El-Khalas, Nabtat Ali, Orabi and Zaghlool) against root- knot nematode. In conclusion, the tested cultivars 
were categorized into four cultivars as susceptible, two as highly resistant, one as resistant and five as tolerant 
to this nematode. Highly resistant, resistant or tolerant date palm cultivars determined in this study could be 
utilized for breeding program and could be introduced in integrated pest management for controlling root- 
knot nematode. 
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Introduction

Date palm, Phoenix dactylifera L., is dioecious and 
artificially pollinated by man and that 90% of 

all the dates of the world are grown in Iraq, Saudia 

Arabia and United Arab Emirates. Suitable climatic 
conditions occur in the dry parts where the palm 
has been successfully grown on a commercial scale. 
In Egypt, there are about 13.5 millions date palm 
trees. Total production is 1.4 million tons with yield 
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of 126kg/tree (Anonymous, 2016). it is attacked by 
numerous pests and diseases of which plant -parasitic 
nematodes as Helicotylenchus spp., Hoplolaimus spp., 
Longidorus spp., Meloidogyne spp., Pratylenchus spp., 
Tylenchorhynchus spp. and others (Youssef and Eissa, 
1994; Mani et al., 2005; Eissa et al., 2009). Root-knot 
nematodes, Meloidogyne spp. are causing damage to its 
yield which has been estimated to be 30–50% ( Jain, 
1991). El-Nagdi et al. (2015a) showed that certain 
date palm cultivars tested in the current investigation 
(Samani, Zaghlool, Amhat and Sewi) were in 
association with some plant-parasitic nematodes 
(Helicotylenchus spp., Tylenchorhynchus spp. and 
Xiphinema spp.) with different population densities 
causing damage to these cultivars. Youssef (2014) 
reviewed that root-knot nematode is considered the 
most important pest infecting date palm all over 
the world. Youssef and Eissa (1994) found that the 
number of the 2nd stage juveniles of M. incognita 
in soil of date palm fluctuated coinciding with the 
predominant soil temperature without any sharp peak 
through the year of study, Griffith and Koshy (1990) 
reported that seedlings of fifty date palm cultivars 
were susceptible to the root-knot nematode and most 
of them (more than 90%) were killed in soil highly 
infested with this nematode. Eissa et al. (1998a) 
determined susceptibility of seventeenth date palm 
cultivars to infection by M .incognita which exhibited 
different reactions to nematode. Chedekal (2013) 
reported that maximum reduction in date palm 
seedlings infected by M. incognita occurred in fresh 
root weight (44.24%) followed by dry shoot weight 

(31.76%). El-Nagdi et al. (2015b) found that older 
date palm seedlings supported more population of M. 
incognita than younger ones as indicated by number 
of galls and egg-masses on roots and juveniles in 
soil, but older ages were rated as less affected by this 
nematode depending upon their percentages of plant 
growth vigor. Due to little work was done on date 
palm in relation to nematode infestation in Egypt, 
this research was conducted as rapid screening to 
evaluate the response of twelve local and imported 
cultivars of date palm seedlings to infection by root- 
knot nematode, M. incognita under screen house 
conditions.

Materials and Methods

Under screen house conditions, seeds of different date 
palm cultivars (Table 1) were soaked in tap water for 
2 weeks and then incubated in wet cloth for other 
two weeks. Each sprouted seed was planted in 20- 
cm diam. Plastic bag filled with solarized sandy loam 
(1:1) soil (2 kg). Heavily infested soil by root-knot 
nematode, Meloidogyne incognita were extracted for 
second stage nematode juveniles assay by centrifugal 
floatation technique ( Jenkins,1964). Sprouted plants 
were left for two months for growing large root system. 
Ten replicates from each cultivar were inoculated 
with 2,000 newly hatched juveniles of M. incognita/
pot in four holes around each plant. All pots were 
arranged in a completely randomized block design on 
a bench at 30 ± 5 ºC. Twelve months after nematode 

Table 1: Final population and rate of build-up of Meloidogyne incognita infecting twelve date-palm cultivars under 
screenhouse conditions.
Cultivars No. of Total final nematode 

population
Rate of build-up 
(pf/pi)**J2s in soil /pot J2s in roots/plant  Egg-masses/plant

Amhat 22560 100 15  22675 11.34
Barhi*  2240 408 34  2662 1.34
El-Khalas* 16984 117 37  17138 8.57
Hayani  560  93 19  672 0.34
Samani  5792  243 10  6045 3.02
Sewi(Saidi) Wahat  2560  210 20  2790 1.40
Sewi (Saidi)Wadi  2136  320 11  2467 1.23
Sokkaria*  2178  427 10  2615 1.31
Maktomi*  960  433 7  1400 0.70
Nabtat Ali  5760  127 13  5900 2.95
Orabi  3544 1260 15  4804 1.78
Zaghlool  7529  480 39  8048 4.02

-Values are averages of 10 replicates.*Cultivars of Saudi Arabian origin. -** Rate of build= Pf= Final population/Pi= Initial population.
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Table 2: Relative susceptibility of twelve date-palm cultivars infected by Meloidogyne incognita under screenhouse 
conditions.
Cultivars No. of galls Gall index Gall size Gall area Damage index (DI)* Host susceptibility/resistance
Amhat 30 5 7 7 6.3 Susceptible (S)
Barhi* 53 7 7 7 7.0 Susceptible(S)
El-Khalas* 55 7 7 7 7.0 Susceptible(S)
Hayani 27 5 7 7 6.3 Susceptible(S)
Samani 17 4 5 5 4.7 Moderately resistant(MR)
Sewi Wahat 37 6 7 7 6.7 Susceptible(S)
Sewi Wadi 20 4 7 5 5.3 Susceptible(S)
Sokkaria* 17 4 5 5 4.7 Moderately resistant(MR)
Maktomi* 12 4 5 5 4.7 Moderately resistant(MR)
Nabtat Ali 33 6 7 7 6.7  Susceptible (S)
Orabi 22 5 7 7 6.3 Susceptible(S)
Zaghloul 51 7 7 7 7.0 Susceptible(S)

-Values are averages of 10 replicates (plant roots). * Cultivars of Saudi Arabian origin.*Damage index (DI) scale according to Sharma et al. 
(1994) which is an average of gall index, gall size and gall area.

inoculation, plants were uprooted and cleaned by tap 
water. Data on the plant growth as fresh weights of 
shoots and roots and length of shoots were measured. 
The nematode populations in soil and roots as 
indicated by number of galls and egg-masses on roots 
and number of juveniles ( J2s) in soil were recorded. 
Nematodes in soil were extracted by the sieving and 
decanting technique (Barker, 1985). Nematode second 
stage juveniles ( J2s) in egg masses on part of roots of 
each cultivar were extracted by incubation method 
as described by Young (1954). Rate of nematode 
build up for each cultivar was calculated by dividing 
nematode final population (Pf ) in soil and roots on 
initial nematode population (Pi). Damage index (DI) 
was calculated as an average of gall index, gall size and 
gall area. Plant vigor was calculated as an average of 
the measured plant growth criteria for each cultivar. 
Plant vigor (%) was calculated for each cultivar for 
each variety by dividing average plant growth criteria 
(plant vigor) on the highest value of plant vigor of a 
given one multiplied by 100.

Results and Discussion

Table 1 illustrated final population and rate of build 
up of the root -knot nematode, M. incognita on 
different date palm cultivars. It was noticed that date 
palm cv. Amhat had the highest nematode rate of 
build up followed by cvs. El-Khalas, Zaghlool and 
Samani. The host susceptibility of twelve date palm 
cultivars to root- knot nematode, M. incognita was 
shown in Table 2. The tested cultivars were classified 
according to scale suggested by Sharma et al. (1994) 

based on damage index (DI) scale into nine cultivars 
as susceptible (S) and three as moderately resistant 
(MR) to root-knot nematode. Table 3 showed 
characteristics of the various cultivars in the form 
of plant vigor which was calculated as an average of 
the measured plant growth criteria for each cultivar. 
Based on the percentage plant vigor potentials, date 
palm cultivars were classified into seven cultivars as 
less affected (LA) and five cultivars as moderately 
affected (MA) by root- knot nematode in the form 
of host reaction. Based on the combination between 
degree of host susceptibility/resistance and host 
reaction mentioned before, the tested date palm 
cultivars were categorized into four cultivars (Barhi, 
Hayani, Sewi Wahat and Sewi Wadi), as susceptible 
(S), two cultivars as highly resistant (HR) (Samani 
and Sokkaria), one cultivar as resistant (R) (Maktomi) 
and five cultivars as tolerant (T) (Amhat, El-Khalas, 
Nabtat Ali, Orabi and Zaghloul) to M. incognita 
infection (Table 3).

In this investigation, the tested date palm cultivars 
varied in their susceptibility/resistance against root- 
knot nematode, M. incognita. These cultivars were 
categorized according to damage index (DI) suggested 
by Sharma et al. (1994) and the percentage of plant 
vigor potentials. It is interesting to note that, date 
palm cv. Amhat was rated as S to root -knot nematode, 
depending on the scale of DI, but it was rated as LE 
according to the percentage plant vigor and finally was 
categorized as T to this nematode as indicated in host 
category which agreed with Carpenter (1964) who 
reported that Amhat was categorized tolerant against 
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Table 3: Plant growth criteria, host reaction and host category of twelve date-palm cultivars infected with Meloidogyne 
incognita under screenhouse conditions.
Cultivars Fresh wright Plant 

vigor*
% plant 
vigor po-
tential**

Host reaction*** Host category****
Plant length 
(cm)

Shoots 
(g)

 Roots 
(g)

Amhat 53.5 29.5 13.7 32.2 90.4 Less affected(LA) Tolerant(T)
Barhi* 32.7 23.3 14.5 23.5 66.0 Moderately affected(MA) Susceptible(S)
El-Khalas* 49.5 23.3 15.5 29.4 82.6 Less affected(LA) Tolerant(T)
Hayani 32.8 24.1 14.8 23.9 67.1 Moderately affected Susceptible(S)
Samani 41.2 27.7 19.8 29.6 83.1 Less affected(LA)  Highly resistant(HR)
Sewi Wahat 45.2 22.9 9.6 25,9 72.8 Moderately affected(MA) Susceptible(S)
Sewi Wadi 44.3 25.8 10.4 26.8 75.3 Moderately affected(MA) Susceptible(S)
Sokkaria* 45.2 26.7 22.8 31.6 88.8 Less affected(LA) Highly resistant(HR)
Maktomi* 38.3 25.4 11.5 25.1 70.5 Moderately affected(MA) Resistant(R)
Nabtat Ali 45.0 35.8 20.5 33.8  95 Less affected(LA) Tolerant(T)
Orabi 33.9 31.3 15.3 29.3  82 Less affected(LA) Tolerant(T)
Zaghlool 47.0 38.8 21.1 35.6 100 Less affected(LA) Tolerant(T)

-Values are averages of 10 replicates (plant roots). * Cultivars of Saudi Arabian origin. -*Plant vigor was calculated as an average of plant 
growth criteria for each cultivar. -**Plant vigor potential % was calculated by dividing average of plant growth criteria (plant vigor) of each 
variety on the highest value of plant vigor of a given one multiplied by 100. -***Host reaction: 0-50% plant vigor = Highly affected (HA), 51-
80% = Moderately affected (MA) and 81-100% = Less affected (LA). -****Host category: HS or S+HA=HS; HS or S +MA=S; HS or S+LA=T; 
HR or MR or R+HA=MR; HR or MR or R+MA=R; HR or MR or R+LA=HR; HS=Highly susceptible, S=Susceptible, HR=Highly 
resistant, MR=Moderately resistant, R=Resistant, T=Tolerant.

M. javanica and Hayani was susceptible to the same 
nematode infection which agreed with the present 
study. Previous study conducted by Eissa et al. (1998a) 
categorized date palm cvs. Zaghlool (HS), Hayani 
(MS), Amhat (MR), and Orabi, Sewi (Saidi), Samani, 
and Sokkaria (HR) to infection by M. incognita. Eissa 
et al. (1998b) reported that the roots of susceptible cv, 
Zaghlool infected with M. incognita promoted giant 
cells formation (Figure 1), while the infected roots of 
resistant date-palm cv. Samani reacted inversely by 
forming a necrotic spot around nematodes (Figure 2) 
which was similar with the present results, Yasir et al. 
(2018) found that the highest population density of 
root-knot nematode was related to certain cultivars 
of date-palm and sandy soil. It could be concluded 
that Meloidogyne can survive well in sandy or loamy 
soil rather than clay soil linking to large interspaces, 
aeration and artificial irrigation help to provide 
suitable habitat for the activity of such nematode in 
sandy soil under suitable temperature. as reported 
by Youssef and Lshein (2013). The roots of resistant 
cultivars may be linked to releasing phenols, enzymes, 
inhibitory hormones and/or toxins against nematodes 
preventing their development and build up which 
conformed conclusions by Eissa et al. (1998a, b). Figure 1: A: Females and giant cells, B: Females and 

abnormal xylem in susceptible cultivar (After Eissa et al., 
1998a).
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Figure 2: A, B: Necrotic tissues around nematode body in 
resistant cultivar (After Eissa et al., 1998a).

Conclusions 

The present research indicated that, the tested date 
palm cultivars varied in their susceptibility/resistance 
against root-knot nematode, M. incognita. The tested 
cultivars were categorized into four cultivars as 
susceptible, two as highly resistant, one as resistant 
and five as tolerant to this nematode.
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