
J. Agric. Sci. Mansoura Univ., 34 (3): 2347 - 2356, 2009 

 

IMPACT OF CERTAIN FRUIT SEED KERNELS ON 
Meloidogyne incognita INFECTING OKRA UNDER 
GREENHOUSE CONDITIONS.  
Refaei, A. R.  
Nematology Res. Unit, Agricultural Zoology Dept., Fac. Agric., 
Mansoura Univ., Egypt. 

 

ABSTRACT 
 

        A greenhouse experiment was conducted to investigate the influence of three 
fruit seed kernels viz: apricot, peach and plum either fresh or dry at three doses of 1, 
2, and 4 gm/pot in comparison with oxamyl on okra plant growth response to the 
infection of Meloidogyne incognita as well as its root galling and eggmasses number. 
Results indicated that as the dose of each seed kernel applied either fresh or dry 
raised from one to four grams per okra seedling, plant growth parameters obviously 
ameliorated as well as root galling and reproduction of M.incognita reduced. Among 
the tested fruit seed kernels, fresh peach kernel at 4 gm / pot achieved the highest 
increase percentage in total plant fresh weight (157.9%), shoot dry weight (182.1%), 
followed by plum (152.3 & 171.4%), and then apricot (110.6 & 110.7%), respectively, 
comparing to nematode alone. Similar results was only obtained by dried peach 
powder (4 gm / pot) (181.8 and 135.7%) for the same plant characters. Oxamyl 
showed intermediate values of percent increase in plant growth parameters. The dose 
of one gram per pot of dried peach powder surpassed other treatments of apricot and 
plum even oxamyl with increase percentage value of 111.7%, for plant fresh weight. 
Moreover, plant received tested fresh seed kernels showed better performance in 
controlling M.incognita  on okra than did the dried powder ones. Oxamyl as a 

nematicide surpassed all tested materials in suppressing number of root galls and 
eggmasses with values of 100% each. However, among the tested seed kernels the 
apricot fresh kernel at 4 gm / pot gave the highest percent reduction in numbers of 
root galls and eggmasses (95.8 & 100%), followed by apricot dry powder for only root 
galling (91.3%), then peach either dry or fresh kernels (90.3 & 100%) each, whereas, 
values of plum fresh kernel content were on par with those of peach (90.3 & 100%) 
comparing to nematode alone.   
Keywords: Apricot, peach, plum seed kernel powders, okra,    Meloidogyne incognita, 

oxamyl.   
 

INTRODUCTION 
 

         Management of plant parasitic nematodes by certain organic matters 
i.e. plant products, animal manures and / or other sources is quite well 
known. Such procedure is highly recommended by several nematologistis 
within most countries to minimize the environmental pollution caused by 
nematicides and their hazards. However, the regular addition of such organic 
matters to the soil resulted always in the proliferation of the growing plants. 
The safety of such materials and its low cost is one of its advantages. 
Moreover, many researchers reported that organic matters affect nematode 
population in two different ways, directly by possessing nematicidal properties 
during its degradation (Sitaramaiah and Singh, 1978), or indirectly by 
enhancing the development of nematode natural enemies (Errico and Maio, 
1980). Meanwhile, the addition of different parts of certain plant species, 
especially, its fresh or dry product, reduced nematode densities and 
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ameliorate the growth of treated plants due to the nematicidal potential of 
these plants i.e. Azadirachta indica, Melia azadirachta, Asparagus spp., 
Ricinus communis, Lantana indica, Eucalyptus restrate, Eucalyptus spp. and 
Tagetes erecta (Akhtar and Alam, 1989; Montasser, 1991; Farahat et al., 
1994; Latif et al., 1999; Khalil, 2000 and Refaei et al., 2008). 
              Ammonia, nitrites, phenols, hydrogen sulfide, organic acids and wide 
range of volatile substances are among the chemicals produced during the 
decomposition of plant residues and affected nematode reproduction. 
However, the presence of high concentrations of low molecular weight acetic, 
propionic, butyric, isovaleric and valeric fatty acids as well as reasonable 
fractions of phenol and hydrogen sulfide in such organic matter clearly proved 
to be highly nematotoxic (Badra et al., 1979).    
           It is well known that Egyptian fruit seeds of apricot, peach and plum 
(Fam: Rosaceae) are withdrawed as wastes which usually increase the 
environmental pollution. However, literature reports revealed that kernels of 
such stone fruits contain several fatty acids, aliphatic acid and esters as well 
as benzaldehyde and its derivatives (Schneider, 1985; Picuric-Jovanovic & 
Milovanovic, 1993 and Someya, et al., 2006). Meanwhile, such chemical 
compounds were recorded from certain oil-seed-cakes i.e. garlic which 
exhibited antibacterial, antifungal, insecticidal and nematicidal activities (Guilt 
et al., 1993 and Rodriguez-Kabana, 2000). Information about the utilization of 
such stone fruit seed kernels i.e. apricot, peach or plum as dried powders or 
fresh kernel contents in arresting nematode pests is lacking.  
             Therefore, this investigation is carried out to determine the effect of 
dried seed kernel powders or fresh seed kernel contents of three fruit seeds 
namely apricot, peach and plum in comparison with oxamyl on root galling 
and eggmasses of  Meloidogyne incognita infecting okra plants and their role 
on host growth response under greenhouse conditions. 
  

MATERIALS AND METHODS 
 

 Nematode inoculum: 
       Fresh hatched second-stage juveniles (J2) of the root-knot nematode M. 
incognita were obtained from a pure culture established from a single 
eggmass that previously identified according to the characteristics of its 
perineal pattern (Taylor and Sasser, 1978), maintained and propagated on 
coleus plants, Coleus blumei on a bench in the greenhouse of Nematology 
Research Unit, Faculty of Agriculture, Mansoura University, Egypt, where this 
work was done. Sufficient inoculum of M. incognita (J2) was extracted from 
soil by sieving and modified Baermann- technique (Goodey, 1957).  

 Nematicide: 
        Oxamyl (Vydate 24% L), Methyl – N'N'- dimethyl-N {(methyl- 
carbamyl)oxy}-1-thiooxamidate) was used at the recommended dose of 
0.3ml/pot. 

 Preparation of fruit seed kernels: 
               Egyptian fruit seeds of apricot, (Prunus armeniaca),  peach (P. 
persica), and plum (P. domestica) were collected as wastes and divided into 
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two groups. The kernels of the first group of fruit seeds were separated by 
hammer, grinded and used as fresh kernels, while, seeds of second group 
were dried into an oven at 70 ºC for 24h, then their kernels were separated, 
followed the previous way and used as dried powders both at the tested 
doses of 1, 2 and 4 gm / pot according to the design of the experiment. 
           In order to study the effect of such fruit kernels in comparison with 
oxamyl on M. incognita infecting okra (Abelmoschus esculentus L.), pot 
experiment was conducted under greenhouse conditions. In this experiment 
sixty three plastic pots 10 cm-diameter filled with steam-sterilized sandy: 
loam soil (1:1)(v:v) were planted with three seeds of okra cv. Hybrid Dokki-2 / 
pot, irrigated as needed and then thinned  at one seedling / pot after three 
weeks. Sixty seedlings were then separately inoculated with 1000 second 
stage juveniles (J2) of M. incognita and   the dose of each fruit type seed 
kernel either fresh or dry was added to each pot around seedling at the time 
of nematode inoculation, whereas, oxamyl at the recommended dose (0.3 
ml/pot) was separately added to three pots at the same time of nematode 
inoculation. Three seedlings were left free of nematode (N) and untreated 
that served as healthy plants (Ck). Each treatment was replicated three 
times. Treatments were as follows:  
1. Fresh seed kernel of apricot (1 gm), 
2. Fresh seed kernel of apricot (2 gm), 
3. Fresh seed kernel of apricot (4 gm), 
4. Fresh seed kernel of peach (1 gm), 
5. Fresh seed kernel of peach (2 gm), 
6. Fresh seed kernel of peach (4 gm), 
7. Fresh seed kernel of plum (1 gm), 
8. Fresh seed kernel of plum (2 gm), 
9. Fresh seed kernel of plum (4 gm), 
10. Dried seed kernel of apricot (1 gm), 
11. Dried seed kernel of apricot (2 gm), 
12. Dried seed kernel of apricot (4 gm), 
13. Dried seed kernel of peach (1 gm), 
14. Dried seed kernel of peach (2 gm), 
15 Dried seed kernel of peach (4 gm), 
16. Dried seed kernel of plum (1 gm), 
17. Dried seed kernel of plum (2 gm), 
18. Dried seed kernel of plum (4 gm), 
19. Oxamyl (0.3 ml /pot),                                           
20. N alone and 
11. Plants free of N and untreated (Ck). 

Pots were arranged in a randomized complete block design on a 
greenhouse bench and maintained at 19±5°C. Plants were irrigated and 
protected by conventional pesticides against mites and insects as needed.  
Forty five days after nematode inoculation, plants were harvested and root of 
each pot was gently rinsed with tap water to remove adhering soil particles. 
Length and fresh weight of each shoot and root system, as well as shoot dry 
weight were determined and recorded. Numbers of galls and eggmasses of 
M. incognita per each root system of okra were also counted and recorded. 
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Root gall index (RGI) and  eggmasses index (EI) were estimated according to 
the scale given by Taylor and Sasser,(1978) as follows .: 0= no galls or 
eggmasses, 1=1-2; 2=3-10; 3= 11-30; 4= 31-100 and 5= more than 100 galls 
or eggmasses per root system of okra plant.  

Statistically, the obtained data were subjected to analysis of variance 
(ANOVA) (Gomez and Gomez, 1984) followed by Duncan’s multiple range 
test to compare means (Duncan, 1955). 
 

RESULTS AND DISCUSSION 
 

Data in Tables (1 & 2) represent the effect of apricot, peach and plum seed 
kernel content either fresh or dry at three doses of 1,2 or 4 gm /pot in 
comparison with oxamyl at the recommended dose (0.3 ml/pot) on plant 
growth of okra infected with M. incognita as well as root galling and nematode 
reproduction under greenhouse conditions at 19±5°C. Results indicate that all 
tested materials obviously ameliorated plant growth parameters with various 
degrees. In general, it is evident that as the fruit seed kernel doses increased 
from one up to four grams per seedling, plant growth parameters were also 
increased (Tables1&2). For instance, plant growth showed values ranged 
between 30.8 to 76.2%, 51.1 to 110.6%, and 42.9 to 110.7% for plant length, 
total plant fresh weight and shoot dry weight in the case of fresh apricot 
kernel. Likewise, similar trend was noticed with plum and peach fresh 
contents, where peach seed kernel at dose of 4 gm/pot achieved the highest 
increase percentage in total plant fresh weight (157.9%) and shoot dry weight 
(182.1%), followed by plum kernel content with values of 152.3 and 171.4% 
then apricot kernel content (110.6 & 110.7%) for the same plant criteria, 
respectively, compared to nematode alone,. However, fresh kernel treatment 
of apricot at 4 gm/ pot exceeded both plum and peach fresh kernels in value 
of plant length (76.2%) (Table 1). Meanwhile, similar trend was recorded with 
pots treated with dry powders of the same fruit seed kernels at similar doses 
per pot for the tested plant growth parameters of okra plants (Table 2). For 
instance, the highest values of percentage increase for total plant fresh 
weight and shoot dry weight at dose of 4 gm/ pot were accomplished by 
peach powder (181.8 & 135.7%), followed by apricot dry powder (85.2 & 
125.0%), then plum powder (77.6 & 50.0%), respectively, (Table 2). Whereas 
the lowest values of percentage increase for  both plant characters were 
detected by 1 gm /pot treatments of  apricot powder ( 28.8 & 17.9% ) or  plum  
powder ( 42.4 & 25.0% ) comparing to nematode alone (Table 2). It is worthy 
to note that peach seed kernel powder at 1 g /pot gave the highest percent 
increase when compared with other treatments of (1gm/pot) for both plant 
characters either applied as fresh kernel or dry kernel powder which were 
amounted to 65.5 & 71.4%, for fresh kernel content or 111.7 & 78.6%, for dry 
powder respectively, (Tables 1&2). Similar results were obtained for plant 
length in the case of dry powder treatments of all fruit seeds tested at 4 gm 
/pot which recorded to be in descending order 76.8, 65.6 and 61.9% for plum, 
apricot and peach, respectively(Table 2).  
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Meanwhile, oxamyl surpassed most tested components in improving plant 
growth especially, the dose of one gram of both type of applications of the 
three fruit seed kernels except that of peach dry powder where the oxamyl 
values of increase percentage were amounted to 61.9, 101.5 and 57.1% for 
plant length, total plant fresh weight and shoot dry weight, respectively, 
comparing to nematode alone (Tables1& 2).  Moreover, plants free of 
nematodes and receiving non of the tested  materials showed reasonable 
percentage of increase in total plant fresh weight, shoot dry weight and plant 
length with values of 11.7, 21.4 and 23.1%, respectively, comparing to 
nematode alone (Tables 1 &2). 
            Data presented in Table (3) reveal that all tested materials showed 
protection performance in okra plant against nematode infection in terms of 
reduction percentage of number of galls and eggmasses on okra roots. It was 
clear that number of galls as well as eggmasses were significantly affected by 
all seed kernel contents either fresh or dry at their tested doses of the 
products of the three different fruits under study. As the dose of each seed 
kernel content of apricot, plum and peach applied either fresh or dry raised 
from one up to four gm/ pot/okra seedling, the reduction percentage of root 
galling and eggmasses of M. incognita were increased. In general, plant 
received doses of fresh seed kernel of the tested fruits showed better 
performance in controlling M. incognita than did the dried powder ones. 
Oxamyl as a nematicide surpassed all tested materials in suppressing 
number of root galls and eggmasses with values of 100% each. However, 
among the tested kernels at 4 g/ pot, apricot fresh kernel gave the highest 
values in suppressing root galling (95.8%) and eggmasses (100%), followed 
by apricot dry powder for root galling only (91.3%), then peach either dry or 
fresh with values of 90.3 & 100% for each type of application, whereas, plum 
fresh kernel values was on par with peach ones (90.3&100%), respectively as 
compared to nematode alone (Table 3). Promising results were noticed 
among tested materials where the lowest indices for nematode criteria were 
achieved by fresh and dry apricot kernels at 4 gm /pot (1.0; 1.5) for root gall 
index and (0.0& 0.5) for eggmass index; and oxamyl (0.0 & 0.0), respectively 
as compared to nematode alone (4.0&2.0) (Table 3).  
         Apparently results of the present work indicated that tested seed 
kernels of apricot, peach and plum applied either fresh or dry directly 
suppressed root galling and eggmasses number of M. incognita and 
ameliorated okra plant growth parameters at all tested doses, since apricot 
products exhibited antimetabolites and antimicrobial activities (Someya et al., 
2006). Literature reports revealed that seed kernel of apricot has iron and 
amygdaline, a plant compound that contains sugar and produces cyanide that 
can be used as cancer drug according to Someya et al., (2006), who reported 
that apricot kernel extract effectively suppressed the metabolism of 
Corynebacterium xerosis. Meanwhile, peach kernel oil contains vitamin E and 
up to 42% fatty acids i.e. palmitic acid (4-7%), oleic acid (55-70%) and linoleic 
acid (17-30%), whereas, apricot kernel oil contains the same fatty acids i.e. 
oleic acid (55-70%), linoleic acid (20-35%), palmitic acid (3-6%) plus traces of 
stearic acid and eicosenoic acid. Analysis of plum kernel oil by gas 
chromatography-mass spectrometry (GC-MS) indicated a complex 
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composition, consisting of fifty or more components,including n-alkanes, 
aliphatic acids and esters, cycloalkenes and aromatics such as furans, 
phenols, alkylbenzenes, benzoic acid and esters, benzaldehyde and its 
derivatives and benzyl alcohol. Benzaldehyde and benzyl alcohol are the 
major volatiles identified (Picuric-Jovanovic and Milovanovic,1993). They also 
said that the main volatile components in plum kernel are benzaldehyde and 
benzl alcohol in addition, a possible explanation for the formation of 
benzaldehyde could be amygdaline hydrolyses under the conditions 
employed in aqueous enzymatic extraction. This cyanogenic glycoside has 
been found in the kernel of most fruits belonging to the family Rosaceae  
(Schneider, 1985).  It is well known that all of those chemical compounds 
showed nematicidal activities against such target nematode (Anke and 
Stadler, 1995). 
 
Table 3: Impact of seed kernels of three different fruits applied either 

fresh or dry at three doses in comparison with oxamyl on 
number of galls and eggmasses of Meloidogyne incognita 
infecting okra under greenhouse conditions. 

 
 

Fruit kernels  

 
Doses 
(gm) 

 

* Nematode parameters 

No. of 
galls 

Reduction 
% 

** 
RGI 

No. of 
eggmasses 

Reduction 
% 

*** 
EI 

Fresh kernel content 

Apricot 1 7.70d 75.2 2 1.33cd 63.8 1 

2 3.67fg 88.1 2 1.00de 72.8 1 

4 1.30gh 95.8 1 0.00f 100 0 

Peach 1 23.30b 24.8 3 0.00f 100 0 

2 4.30f 86.1 2 0.00f 100 0 

4 3.00fg 90.3 2 0.00f 100 0 

Plum 1 5.30def 82.9 2 2.33b 36.5 2 

2 5.00ef 83.9 2 0.33ef 91.0 0.5 

4 3.00fg 90.3 2 0.00f 100 0 

                                       Dried kernel powder 

Apricot 1 8.7cd 71.9 2 0.67def 81.7 0.5 

2 7.3de 76.5 2 0.33ef 91.0 0.5 

4 2.7g 91.3 1.5 0.33ef 91.0 0.5 

Peach 1 8.0d 74.2 2 1.00de 72.8 1 

2 6.7de 78.4 2 0.0f 100 0 

4 3.0fg 90.3 2 0.0f 100 0 

Plum 1 11.7c 62.3 3 2.33b 36.5 2 

2 5.3def 82.9 2 2.00bc 45.5 1 

4 3.3fg 89.4 2 0.33ef 91.0 0.5 

Oxamyl 0.0h 100 0 0.0f 100 0 

N alone 31.0a --- 4 3.67a --- 2 
N= 1000 J2 of M. incognita 
*Each figure represented the mean of three replicates. 
Means in each column followed by the same letter(s) did not significantly differ at (P>.05) 
according to Duncan's multiple range test. 
**RGI= Root gall index and ***  EI= Eggmass index according to Taylor and Sasser (1978). 
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Moreover, improvement in growth parameters of the nematode-infected 
plants has been achieved due to the application of the tested fruit seed kernel 
contents, however, apricot fresh kernel in spite of its suppressive effect on 
nematode parameters (95.8 & 100%) and surpassed product of peach kernel 
content, it ranked third to the tested fresh peach materials in improving okra 
plants growth characters i.e. (110.6% & 110.7%) for total plant fresh weight 
and shoot dry weight, respectively. Meanwhile, peach either dry or fresh 
kernel content with its vitamin E and fatty acids suppressed number of galls 
and eggmasses with values of 90.3 & 100% each, a situation which agreed 
with the finding of Saeed (2005), who reported that the deposited eggs 
/eggmass in treatments of vitamin E were significantly decreased when 
compared with that of the check, and he also said that number of galls were 
positively proportional to concentration levels of vitamin E. These results are 
also in accordance with those of Montasser (1991) and Refaei (2009) in 
respect to vitamins. These findings are also in conformity with those of 
Zahir(2004) in respect to the essential fatty acids of sesame oil against M. 
incognita on sunflower. Essential oil of such oil-seed-cakes products may 
disrupt the cell membrane of the nematode and change its permeability (Oka 
et al., 2000). Moreover, results of this work also prove that such fruit products 
as seed kernel contents may participate in inducing resistant in susceptible 
plants to the target nematode pests.  
        In conclusion, results of the present work draw the attention to the 
possible utilization of such products of the tested fruit seed kernels in 
producing a safety novel biocide as a new trend in managing such nematode 
pests. However, additional experiments may also needed to be done to 
determine the beneficial effects of such fruit seed kernel products instead of 
removing them away as waste materials that will increase environmental 
pollution.                     
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علتة   عنكوينيتةا ""مليةاويي   نيمةاتواع علة  علفاكهة  نةوع أ بعة  بةوور نوية أتاثير 
 تحت ظروف علصوب . علبامي تصيب نباتات 

 عبا علفتاح ريب رفاع 
 .مصر -يامع  علمنصورة   –كلي  علزرعع  –قسم علحيوع  علزرعع  –وحاة بحوث علنيماتولوي  

 

وهةي نباتةا  فاهةةة  ثلاثةة بذور نويةأثير بغرض معرفة تأجراء هذة التجربة في الصوبة إتم          
ثنين او أو واحد أ وهي بجرعا  مختلفة طازجة او مجففة ستخدامةاالمشمش والخوخ والبرقوق عند إ

علةي نمةو نباتةةا   ة الموصةي بةةاعنةد الجرعة وهسةةاميصأربعةة جةرام لهةص أصةيل بالمةارنةة بمبيةد اأ
ثير إنهوجنيتةا" وهةذلت تةأ" ميليةدوجين تعةةد الجةذور المصابة بنيمةاتودا  (2-)صنف هجين دقي باميةال

وذلت تحة  رةروف الصةوبة  هذة المعاملا  علي تهوين العةد النيماتودية وايضا هتص بيض النيماتودا
أو لفةة سةواء طازجةة تالجرعةا  المخ امسةتخدإ ني ألةأشةار  النتةا إ إ. وم5º±91عند درجة حرارة 

د  الي خفض في عدد العةةد النيماتوديةة الوق  أ نمو نباتا  البامية وفي نفسد  الي تحسين مجففة أ
أصةيل ام/ جةر 4بةذور الخةوخ الطةازن عنةد الجرعةة جاء في المةدمة نةو  ووهتص بيض النيماتودا. 

( وهةذلت الةوزن الجةاف %95751) بنسةبة الةوزن الرطةا الهلةي للنباتةا  فةي زيادة عليحيث حةق أ
بةذور نةو  ( ثةم %97954& 95251بةذور البرقةوق )نةو   وتبعةة( %9.259وع الخضةر  )مللمج

المصابة بالنيمةاتودا فةةط. فةي  بالنباتا وذلت بالمةارنة  ( علي الترتيا%99057&99051المشمش )
 4لمجففةة فةةط عنةد الجرعةة الخةوخ ا أنويةةالنتا إ في حالةة مسةحوق  مثص هذةحين تم الحصوص علي 

رةر مبيد وقد أ  ٬اييس النباتية السابةة( علي التوالي لنفس المة%91557& .9.95جرام / اصيل )
اصةيل( لمسةحوق  /ن هان  معاملةة )جةرامإو ٬دة متوسطة لمةاييس نموالنباتا وهساميص نسبة زيااأ

لهةةص مةةن المشةةمش خةةر  اأ بةةاقي المعةةاملا وهسةةاميص والخةةوخ المجففةةة قةةد تفوقةة  علةةي اأ أنويةةة
عط  أعلاوه علي ذلت ٬ الهلي الرطا للنباتا  وذلت للوزن %99957والبرقوق بنسبة زيادة قدرها 

من حيث مهافحة النيماتودا " ميليدوجين  المجففةفضص من تلت أالبذور الطازجة نتا إ  أنويةمعاملا  
وهساميص علي هص المعةاملا  المختبةرة امية. ومن جةة اخر  تفوق مبيد اأنهوجنيتا" علي نباتا  البإ

لهةةص منةمةةا. ومةةن بةةين   %900تةةص بةةيض النيمةةاتودا بنسةةبة فةةي خفةةض عةةدد العةةةد  النيماتوديةةة وه
علةي نسةبة خفةض لعةدد العةةد النيماتوديةة أبذور المشمش الطازجة  أنوية  المعاملا  المستخدمة حةة

لخفض عدد العةد النيماتودية المجففة المشمش  أنوية ( يلية%900& .155البيض بمعدص ) وعدد هتص
 ( لهص منةما%900&  1051بمعدص ) مجففةالخوخ سواء طازجة او أنوية ( ثم %1951فةط بمعدص )

 بالنباتةا ( وذلةت بالمةارنةة %900&  1051البرقةوق علةي نفةس المنةواص وذا  المعةدص ) نو وهان 
 المصابة بالنيماتودا فةط. 
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Table 1: Plant growth response of okra infected with Meloidogyne incognita as affected by adding fresh kernel 
powders of three different fruit seeds kernels   in comparison with oxamyl under greenhouse 
conditions. 

Treatments 
(Fresh seed 

kernels) 
Doses (gm) 

* Plant growth response 
Length (cm) Fresh weight (gm) Dry weight (gm) 

Shoot Root Total Inc. % Shoot Root Total Inc. % Shoot Inc. % 

Apricot 
 

1 31.0 d 29.6bcd 60.6 30.8 3.20ef 0.79e 3.99 51.1 0.40de 42.9 
2 36.0 b 32.3bc 68.3 47.5 3.62d 0.91de 4.53 71.6 0.42de 50.0 
4 38.0 a 43.6a 81.6 76.2 4.42c 1.14cd 5.56 110.6 0.59c 110.7 

Peach 
1 30.3de 30.0bcd 60.3 30.2 3.16ef 1.21c 4.37 65.5 0.48d 71.4 
2 34.0c 28.3cde 62.3 34.6 3.59d 1.29bc 4.88 84.8 0.58c 107.1 
4 39.3a 30.7bcd 70.0 51.1 5.33a 1.48b 6.81 157.9 0.79a 182.1 

Plum 
1 21.3 f 28.0cde 49.3 6.5 2.80f 1.39bc 4.19 58.7 0.36ef 28.6 
2 35.0bc 32.0bcd 67.0 44.7 4.20c 1.28bc 5.48 107.6 0.66bc 135.7 
4 36.0b 34.6b 70.6 52.5 4.90b 1.76ab 6.66 152.3 0.76ab 171.4 

Oxamyl  35.0bc 40.0a 75.0 61.9 3.37de 1.95a 5.32 101.5 0.44de 57.1 
N alone 22.3f 24.0ef 46.3 --- 1.96g 0.68e 2.64 -- 0.28f --- 
Plant free of N and untreated 30.0de 27.0de 57.0 23.1 2.12fg 0.83e 2.95 11.7 0.34ef 21.4 
N= 1000 J2 of M. incognita    *Each figure represented the mean of three replicates. 
Means in each column followed by the same letter(s) did not significantly differ at (P>.05) according to Duncan's multiple range test. 

 
  Table 2: Plant growth response of okra infected with Meloidogyne incognita as affected by adding dried kernel 

powders of three different fruit seeds kernels in comparison with oxamyl under greenhouse conditions. 

Treatments (Dried  seed 
kernels) 

Doses 
(gm) 

* Plant growth response 
Length (cm) Fresh weight (gm) Dry weight (gm) 

Shoot Root Total Inc. % Shoot Root Total Inc. % Shoot Inc. % 

Apricot 
 

1 29.0e 30.7b 59.7 28.9 2.62d 0.78ef 3.40 28.8 0.33de 17.9 
2 30.0de 32.5b 62.5 33.9 2.82d 0.79ef 3.61 36.7 0.50b 78.5 
4 32.7cd 44.0a 76.7 65.6 3.40c 1.49bc 4.89 85.2 0.63a 125.0 

Peach 
1 37.6c 30.0b 67.6 46.0 4.04b 1.55bc 5.59 111.7 0.50b 78.6 
2 40.0b 31.0b 71.0 53..3 4.11b 1.68b 5.79 119.3 0.65a 132.1 
4 41.0b 34.0b 75.0 61.9 5.09a 2.35a 7.44 181.8 0.66a 135.7 

Plum 
1 32.3cd 26.0bc 58.3 25.9 2.76d 1.00de 3.76 42.4 0.35d 25.0 
2 32.6cd 27.3bc 59.9 29.4 3.33c 1.24cd 4.57 73.1 0.40cd 42.8 
4 48.6a 33.3b 81.9 76.8 3.33c 1.36c 4.69 77.6 0.42cd 50.0 

Oxamyl  35.0c 40.0a 75.0 61.9 3.37c 1.95ab 5.32 101.5 0.44c 57.1 
N alone 22.3f 24.0c 46.3 --- 1.96e 0.68f 2.64 -- 0.28e ---- 
Plant free of N and untreated 30.0de 27.0bc 57.0 23.1 2.12de 0.83ef 2.95 11.7 0.34d 21.4 
N= 1000 J2 of M. incognita    *Each figure represented the mean of three replicates. 
Means in each column followed by the same letter(s) did not significantly differ at (P>.05) according to Duncan's multiple range test.  

 


