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ABSTRACT 

Huanglongbing (HLB) or greening disease is one of the most 

destructive disease of citrus industry all over the world. This disease had 

become widespread in Florida, USA since 2005. It is caused by a phloem 

limited bacterium called Candidatus Liberibacter asiaticus (CLas). 

Hybrids and populations produced by citrus breeding programs have 

likewise been ravaged by the disease. Thousands of unique genotypes 

have been exposed to natural CLas infection in the field for more than 10 

years now, citrus researchers have had an opportunity to observe very 

substantial differences in the speed with which different types become 

affected by HLB, as well as the severity of symptoms. In the winter of 

2015-16, we examined HLB responses in over 5000 citrus trees from 

hundreds of crosses made by the UF-CREC breeding program since 

1986. The parentage of the crosses included pomelo, mandarin, sweet 

orange, grapefruit, trifoliate orange, and other miscellaneous citrus 

species. Ploidy levels in the populations included diploid, triploid and 

tetraploid. Depending on our field evaluation and symptoms of HLB 

disease on the trees, we divided all the trees to 5 categories according to 

the following ranking system (1=tolerant, 2=good looking, 3=medium, 

4=bad, 5=dead). In total, only 5.3% trees among all other categories 

showed a very healthy appearance and no symptoms for HLB that we 

characterized them as HLB tolerant trees. Crosses {(Clementine x 

Temple) x C. ichangensis} followed by {(Clementine x Temple) x 

Swingle} had most tolerant trees among all of them trees. By using qPCR 

to determine CLas titer in visual tolerant trees, we conducted that 48.7% 

were CLas-positive, which have CT value less than 32, while 47.3% 

were CLas-negative with CT value equals or more than 32, it means that 
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some trees have the bacteria but still don’t show any symptoms for the 

disease. The crosses [DPI 4-6 (Red Java) x H.B, (Clementine X 

Minneola) X Chinotto, VB Temple X (Nova + Ortanique), VB Temple X 

(Nova + Succari), (Clementine X Temple) X c. ichangensis] present the 

best crosses because they have CT value =40, that means no CLas in 

those trees. On the other hand, some characters of this category of 

tolerant trees had been studied such as, production of fruits, seediness 

and taste of fruits. A positive correlation between CT values and 

production of mature fruits among the tolerant trees. Concerning to 

seediness of fruits, most of seedless trees have been infected by Clas, 

while seedy trees tend to produce more non-infected trees with HLB. 

Taste of fruits from non-infected trees was better than those from 

infected trees.  

Conclusively, from these results, it could be concluded that, within 

individual species and among some citrus hybrid, number of progenies 

can be found that display substantial tolerance, and an ability to 

overcome and sometimes outgrow symptoms, this disease tolerance is 

not well correlated with estimated CLas populations. Future research 

utilizing these results for genomic selection in citrus populations will be 

performed.  
        Keywords: Huanglongbing; Citrus; Evaluation; Crosses; Tolerance. 

 

INTRODUCTION 

Huanglongbing (HLB) or citrus greening is considered one of the most 

dangerous and destructive diseases of citrus trees all over the world. This disease 

is caused by a phloem-limited bacterium called Candidatus librebacter which 

has not been cultured yet. Three major strains of this bacterium, Asiaticus, 

Africanus and Americanus have been differentiated on the basis of 

environmental conditions and insect vector (Coletta-Filho et al. 2004; Garnier et 

al. 2000). HLB is transmitted through different means; infected propagation 

sources, the parasitic plant dodder (Cuscuta sp.), and insect vectors in nature. 

Citrus psyllid have been identified as the most potent insect vector for the 

transmission of the disease. Two species, Diaphorina citri and Triozaerytreae, 

are known as vectors of specific strains such as Asiaticus, Americanus and 

Africanus of bacterial inoculum, respectively (do Carmo Teixeira et al. 2005; 

Halbert and Manjunath 2004). Transmission of the pathogen has been described 

and reviewed in detail by Manjunath et al. (2008). Pathogen populations inside 
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the host tree induce the release of a specific volatile chemical, methyl salicylate, 

which attracts the vector population to feed on the infected tree and the pathogen 

is then ingested by the vector (Mann et al. 2012). 

CLas‟ infection causes a weakness and death of infected trees, loss of 

fruit because of early abortion, also affects the fruit, and consequently, the 

juice. Symptomatic fruit are smaller, misshapen, and often contain aborted 

seeds compared to fruit from noninfected trees. Fruit from HLB infected tree 

tend to fall prematurely and those that remain on the tree fail to mature 

correctly and retain their green color, hence the name greening for this disease. 

Early studies on HLB symptomatic fruit in South Africa have reported that the 

juice was of poor quality and tasted bitter (McClean and Oberholzer 1965; 

McClean and Schwarz 1970). The fruits do not color properly, remaining 

green on the shaded side (hence the name "greening disease") (Bové 2006; 

Gottwald et al. 2007; Halbert and Manjunath 2004). 

 The symptoms on leaves diverge from full yellowing, asymmetric 

blotchy-mottling, or other chlorotic patterns which sometimes looks like 

mineral deficiency to intensive vein corking. Massive accumulation of starch 

and disruption of chloroplasts were found to be associated with vein phloem 

collapse in CLas -infected leaves and could account for the appearance of 

symptoms. 

  Nearly all cultivated and wild citrus species are likewise sensitive to 

HLB in varying degrees. However, within individual species and among some 

citrus hybrid families, number of accessions can be found that display 

substantial tolerance manifest as minimal symptom expression. Recently, some 

citrus cultivars released by the UF-CREC breeding program have exhibited 

tolerance to HLB, specifically „LB8-9‟ (Sugar Belle) and „7-6-27‟ mandarin. 

To understand the mechanism of HLB tolerance, previous studies have either 

used sweet oranges or mandarins as susceptible types in comparisons with 

rough lemon (C. jambhiri) and HLB tolerant hybrids between Poncirus and 

Citrus (Albrecht and Bowman 2012). This approach complicates the 

understanding of plant-microbe interactions because the effect of candidate 

genes in tolerant trees may differ in the genetic backgrounds of susceptible 

trees due to epistasis.  

Therefore, the objective of this study was to assess field tolerance to 

HLB among citrus breeding populations, which may lead to the development 

of efficient breeding methods utilizing HLB tolerant germplasm in a citrus 

cultivar improvement program. 
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MATERIALS AND METHODS 

Field Assessments 

In the winter of 2015-2016, we examined HLB responses of 6609 trees 

from 1248 crosses made or mutations induced by the UF-CREC breeding 

program during years 1986-2008 (Table 1S). The parents used for these families 

included 89 different accessions of pomelo, mandarin, sweet orange, grapefruit, 

trifoliate orange, and other miscellaneous citrus species. Ploidy levels of the 

breeding populations included diploid, triploid and tetraploid. Eight field trials at 

the CREC, or in Haines City and Vero Beach, have been maintained using 

typical Florida citrus production practices.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1. Field evaluation of HLB infection in different crosses. Pictures illustrates 

the difference between tolerant (0% symptoms), good (0 to 25% 

symptoms), medium (26 to 50% symptoms), bad (51 to 99% 

symptoms), respectively in the field.  

We observed very substantial differences in the speed which different 

individuals became affected by HLB, as well as in the severity of symptoms in the 

breeding populations. Examining of trees for disease symptoms was carried out 

using HLB field identification guides (Spann et al. 2010). Generally, the trees 

were divided into 5 grades according to the following ranking system (1=tolerant, 

Tolerant Good 

Bad Medium 
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2=good looking, 3=medium, 4=bad, 5=dead) trees (Fig. 1). These rankings were 

made based on the severity of the disease symptoms, tolerant trees (%0 

symptoms), good trees (less than %25 symptoms), medium (%25 to %50 

symptoms), bad trees (more than %50 symptoms), dead trees were completely 

died (Albrecht and Bowman 2011), those symptoms like asymmetrical blotchy 

leaf mottle which was observed on most of the trees; bright yellow corky leaf 

veins, foliar yellowing and defoliation, leading to a thin canopy, twig and branch 

dieback and tree decline, which was substantial in large number of trees.  

The fruit produced by infected trees is small, green, underdeveloped, and 

misshapen, with aborted seeds and bitter in taste. Fruits also have higher acid and 

lower sugar content. The fruits do not color properly, remaining green on the 

shaded side (hence the name "greening disease") (Bové 2006; Gottwald et al. 

2007; Halbert and Manjunath 2004). These symptoms were substantially noted in 

the diseased trees, but they could also be observed in some healthy trees, as well.  

After HLB visual evaluation for every tree in the field, we selected the 

tolerant trees according to our visual characterization, to assess the amount of 

production especially mature fruits by counting the number of fruits per tree and 

we gave this character four categories depending on number of fruits; (0= no 

fruits, 1= few (less than 10 fruits per tree), 2= medium (between 10 to 20 fruits on 

the tree) and 3= high (more than 20 fruits per tree). Stover et al. (2016) all scion 

displayed increased cropping, greater than 20 fruit/tree.  

 Also, fruit taste had been assessed that is varied between (0= bad, 

1=medium and 2= good taste). Also, seediness was assessed by checking and 

counting the number of seeds in the fruits from each tree (0=abortion seeds (brown 

and aborted seeds), 1=seedless (no seeds), 2=few seeds (less than 4 seeds) and 

3=many seeds (more than 4 seeds)). 
 

Pathogen Detection with PCR Analysis 

Twelve fully expanded and old leaves were collected randomly from each 

tolerant tree with or without symptoms of HLB. The leaves were kept in plastic 

bags and refrigerated, then sent out to a commercial HLB diagnostic lab for DNA 

extraction and qPCR detection of Ct values. DNA was extracted from leaf midribs 

and petioles by using the plant DNeasy Mini Kit (Qiagen, Valencia, CA) 

according to manufacturer‟s instructions. Real- time PCR assays were performed 

according to Li et al. (2006) . Amplifications were performed using a real-time 

PCR system Agilent Mx3005P System (Agilent Technology) using a Brilliant III 

Ultra-Fast QPCR Master Mix (Agilent Technology). The industry standard for 

HLB diagnoses were applied; specifically, cycle threshold (Ct) values <32 were 
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considered CLas-positive. The statistical analysis of the results was done by using 

JMP software. 

 

RESULTS 
 

Field Assessment 

Tolerant trees 
The present results illustrate that the tolerant trees represent very low 

percentage (5.3%) comparing to the other categories in the field evaluation for 

symptoms of HLB disease (Fig. 2). Based on the number of trees in every cross, 

we can notice that more than 30 % of cross {(Clementine x Temple) x C. 

ichangensis} were tolerant trees, followed by {(Clementine x Temple) x 

Swingle} with ratio of 22.72% tolerant trees, (Fig.3A).  

Good trees 

From our studying we found 23.7% good trees between all evaluated trees. 

(Fig. 2). This cultivar (C528/Cleo) had 96.5% good trees between all its trees, 

followed by those crosses {(Ellen x (page+Ortanique) x (Rhode Red+Dancy)), 

(Riley NR1 Pomelo 2 x McRed) and (Nules x (Hamlin+Dancy))} with more 

than 70% good trees between all of them trees (Fig. 3B). 
 

Medium trees 

Medium trees with HLB symptoms between (25%- 50%) represent the 

highest category in this study (32.8%) between all the other categories (Fig.2). 

Cross (DPI 4-6 (red Java) x H.B.) has 70% from its trees that were medium 

trees, following by (H.B. x DPI 4-6 (Red Java)), (King Mandarin x Seedless 

Kishu). (Lee x Murcott) and finally (Clementine x Temple) x ortanique, with 

(60.56%, 58.06%, 52.17% and 50%), respectively (Fig. 3C). 

Bad trees 

The trees older than 7 years showed 15.4 % bad trees between them (Fig. 

2). Those trees were really infected, and the symptoms covered more than 50% 

from the tree branches. Fallglo x (Nova + Osceola) had most of bad trees while 

Citrus. ichangensis had the least percentage of bad trees between all its trees, 

(44% and 32.3%, respectively) (Fig. 3D). On the other hand, there were some 

crosses didn‟t have any bad trees for example {(Nules x W.murcott), (Nules x 

921), (Red Java x Page), (Lee x Murcott), (Nules x (Succari + Page)), (Shan 

Tian You)} as shown in Table 1. 
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  Table 1. The cultivars which have no bad trees. 

Nules X W.Murcott 

Riley NR1 Pummelo 2 X McRed 

13-51 X W. Murcott 

Blk 3 14-45 X (Page + (Clementine X Satsuma)) 

14-45 X (Page + Ortanique) 

14-45 X (Murcott + Ortanique) 

Nules X 921 

Red Java X Page 

Temple X (Page + (Clementine + Satsuma)) 

13-51 X (Page +(Clementine+Satsuma)) 

C528 

13-51 X (Page + Ortanique) 

DPI Fortune X Minneola 

Mandalate 

Orie Lee's Temple X Hamlin 4x 

Ellendale X (Page + Ortanique) X (Rhode Red + Dancy) 

Lee X (Page + Ortanique) 

(Clementine X Minneola) X (Page + Ortanique) 

Lee X Murcott 

Nules X (Succari + Page) 

Shan Tian You 

 
Fig. 2. Different categories of HLB in Field evaluation and percentage of each category. 
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Fig. 3. Different categories of HLB visual evaluation in different crosses. And 

percentages of: A) Most tolerant crosses; B) Most good-looking crosses; 

C) Most medium crosses; D) Most of bad crosses and E) Most dead 

crosses. Crosses full names and abbreviations listed in (Table 2S). 
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Dead trees 

From our field surveying, we found 22.7% dead trees in different crosses 

and mutations (Fig.2). Most of those dead trees were in those two crosses 

Clementine X Minneola) X Murcott) with 54.70% dead trees, followed by 

(DPI Fortune X Murcott) with 50% dead trees, while both (Clementine x 

Minneola) x Seedless kishu and (Daisy Mandarin x Seedless Kishu) had the least 

percentage of dead trees with 31.60 % and 30.80%, respectively (Fig. 3E). 
 

Characterization of tolerant trees 

   After visual characterization of all trees in all the blocks, the tolerant trees 

were selected for some studies such as checking CT value by qPCR analysis, 

cropping, taste of fruits and seediness. The correlation between CT value and 

cropping, seediness and taste of fruits had been assessed. 
 

1. PCR Analysis 
Among all visual tolerant trees 48.7% were CLas-positive, which have CT 

value less than 32, while 47.3% were CLas-negative with CT value equals or 

more than 32 (Fig. 4A). The best crosses for this study that have most tolerant 

trees with CT value =40, [ DPI 4-6 (Red Java ) x H.B, (Clementine X Minneola) 

X Chinotto, VB Temple X (Nova + Ortanique), VB Temple X (Nova + Succari), 

(Clementine X Temple) (Cleo) X c. ichangensis, Fallglo X (Nova + Osceola), 

H.B. x DPI 4-6 ( Red Java), Palestine Sweet Lime x C. ichangensis, (Clementine 

X Minneola) X (Nova + Succari) (Fig.4E). 
 

2. Number of fruits (cropping) 

Number of mature fruits for every tolerant tree had been determined. Most 

of trees didn‟t have a big number, the greatest hybrids in number of fruits 

[(Clementine X Temple) X Swingle, Clementine x (Nova+Succari) and Kansu 

sweet orange with 40% high production compared with the other categories of 

production in the same cross. The infected fruits had many symptoms such as 

misshapen, smaller and green at the stylar end of the fruit. Generally, we noticed 

a positive correlation between CT values and production of mature fruits among 

the tolerant trees, by increasing CT value, the number of fruits had been 

increased too. On the other hand, the production was really infected and low all 

over the field not just in infected trees but the tolerant trees too. (Fig.4B). 
 

3. Seeds 
The obtained data showed that 35.7% of tolerant trees had fruits with 

many seeds, on the other hand, 5.9% from the tolerant trees have few seeds in  
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Fig. 4.   Clas diagnosis for visual tolerant trees by qPCR and correlation between CT value 

and some studied characters. A) The ratio between CLas positive and CLas 

negative between all visual tolerant trees; Correlation between CT value and B) 

Production of mature fruits; C) Seediness; and D) Taste of fruits and E) Tolerant 

crosses with CT value=40 and percentage of those tolerant in each cross. 
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the fruits, while 18.7% from those trees had seedless fruits, most of them 

in this triploid hybrid ((Clementine X Minneola) X (Nova + Succari)), and 

4.8% had abortion seeds, this kind of seeds is considered one of HLB 

symptoms, that‟s why we noticed that the cross with biggest number of 

abortion seeds was [Fallglo x (Nova + Osceola)] and it is the same cross 

with the biggest number of bad trees, this result can reflect the effect of 

HLB disease on citrus seeds quality. From the relationship between 

seediness and CT value we found that most of seedless trees have been 

infected by Clas, while seedy trees tend to produce more non-infected 

trees with HLB (Fig. 4C). This result can lead to good way for fighting 

this serious disease by breeding program, maybe there is an effect for 

presence of seeds in fruits and tolerance to HLB. 
 

4. Taste of fruits 

The fruits of all tolerant trees were tasted, 18.4% of them had good 

taste, most of them in this cross ((Clementine X Minneola) X (Nova + 

Succari)), 7.4% trees had medium taste (not good or not bad), while most 

of the visual tolerant trees had fruits with bad taste (40.2%). (Fig. 4D) 

illustrates that the taste of fruits from non-infected trees was better than 

those from infected trees. 

 

DISCUSSION 
 

Huanglongbing (HLB) has become a global problem that fights the 

production of citrus. The disease is widely spread in Asia, Africa and not 

long ago in America (Jagoueix et al. 1994; do Carmo Teixeira et al. 

2005)Unfortunately, most of cultivated and wild citrus species are 

likewise sensitive to HLB in varying degrees. Although, some citrus 

species and relatives were considered tolerant to this disease (McClean 

and Schwarz 1970; Miyakawa 1980). This disease is really hard to be 

assessed in the field because the symptoms resemble other disease (such 

as stubborn disease) and nutritional deficiencies (such as zinc), those 

results illustrated by(Grafton-Cardwell et al. 2006). 

One of the major difficulties for detection of HLB disease is that, 

symptoms are unevenly distributed within infected trees (Folimonova et 

al. 2009). That‟s why we didn‟t depend on just visual evaluation for 

characterization the trees, but more studies had been conducted for the 

tolerant trees.  
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This study illustrated that very little percent from all the studied trees 

were tolerant compared with the other categories. That means very big 

loss happened as an effect to HLB disease. HLB has become the most 

destructive citrus disease all over the world, where it generates substantial 

economic losses (Bové 2006). The cross {(Clementine x Temple) x C. 

ichangensis} includes most of HLB tolerant trees in visual evaluation. 

These results mean that this cross considered the best cross in this study. 

May be this related to Temple parent, (Stover et al. 2015) assessed HLB 

in diverse cultivars in commercial groves with high HLB incidence and 

conducted that „Temple‟ had the least symptoms for HLB comparing to 

„Murcott‟ had the most symptoms. 

Concerning to tolerant trees, just 8.8 % from all tolerant trees had big 

production, these results refer to very big loss in the production of  trees 

and this had been conducted before by Bové (2006). The fruits in most of 

trees had many symptoms such as misshapen, smaller and green at the 

stylar end of the fruit, those results had been conducted before by Grafton-

Cardwell et al. (2006). PCR results for visual tolerant illustrated that 

almost 1:1 ratio, CLas-positive to CLas-negative. Data illustrated that, 

80%from those CLas-negative have CT value =40.The cross (Clementine 

X Temple) X C. ichangensis has most of those tolerant trees with CT 

value =40. (Stover et al. 2015) resulted that „Temple‟ showed the lowest 

(Las) titer comparing to „Murcott‟ had the highest titers. Taste of fruits 

differed between all tolerant trees, 18.4% of them had good taste, most of 

them been included in this somatic hybrid ((Clementine X Minneola) X 

(Nova + Succari)), that was one of the best tolerant progenies in this 

study, also had most trees of seedless fruits. 

In recent years, HLB  has  caused  substantial economic  losses  to 

the citrus  industry  by shortening  the tree  life and  reducing  productivity 

with poor  quality colorless fruit left on the trees (Bové 2006). The 

greatest hybrids in number of fruits [(Clementine X Temple) X Swingle], 

this can be related to Temple that showed significantly greater cropping 

than „Hamlin‟ (Stover et al. 2016). 

A significant correlation had been noticed between CT values and 

the taste of fruits. Most of bad taste fruits were included in infected trees. 

The infected fruits were bitter and sour. And this had been summarized 

before by Grafton-Cardwell et al. (2006), HLB infected fruits are small, 
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green, under developed, misshapen and bitter in taste. Thus, fruit cannot 

even be marketed as juice.  

Most of abortion seeds were included in the infected trees with CT 

value less than 32 and reduced in non-infected trees with CT value more 

than 32, those results agree with (Capoor et al. 1974) and (McClean and 

Schwarz 1970). They noticed that seed abortion is common symptom for 

HLB infected fruits despite the absence of apparent disease symptoms on 

fruit and leaves.et al  

From our study, we illustrated that most of seedless trees have been 

infected by Clas, while seedy trees tend to produce more non-infected 

trees, but these results don‟t agree with  (Albrecht and Bowman 2011), 

Fruit average seed did not differ significantly (P > 0.05) between 

symptomatic and symptomless trees. 

In summary, HLB tolerance is complex quantitative trait, and 

controlled by many genes. To provide HLB tolerant cultivars as well as 

good flavor, genomic assisted breeding could increase the efficiency and 

precision of citrus improvement. 

CONCLUSION 

Use of resistant or tolerant citrus plants could be the most 

economically way of managing HLB disease. The objective of this study 

was to look at the impacts of genetically modified individuals of citrus on 

HLB disease. The cross (Clementine X Temple) X C. ichangensis, was the 

best cross in the field evaluation, showed less severe symptoms than all 

the other trees. Also, it has most of tolerant trees with CT value=40 . The 

severity of HLB disease is often measured by visual assessment. Visual 

assessment is rapid and useful when hundreds of trees should be 

evaluated. Although, it is not enough for evaluation. 

As expected, some differences were observed in the performance of 

the HLB infected trees on the genetically diverse individuals included in 

the study. However, it should be noted that the study was done over a 

short period of time (less than a year). Longer studies and other additional 

field trials along with greenhouse studies will be done to validate any 

conclusions. 
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 ل لمرض االخضرار في عشائر الموالح المرباةتقييم التحم

أماوي ميره 
2,1

شيبيه إى –  
2
ماس ماتيا – 

2
يوان إى – 

2
السيد مرسي محمد – 

1
أحمد  – 

عطيه العايدى
1
أسامه كمال العباسي – 

1
فرد جميتير – 

1
 

عبِعخ   – لغُ اٌعٍَٛ اٌجغزبٔيخ –ِعٙذ عٍَٛ اٌضساعخ ٚاالغزيخ  –ِشوض ثحٛس اٌّٛاٌح 

فٍٛسيذا
1

 

عبِعخ ؽٕطب –وٍيخ اٌضساعخ  –لغُ اٌجغبريٓ  
2

 ِظش -ؽٕطب  -
 

ِٓ اخطش االِشاع اٌّذِشح ٌظٕبعخ اٌّٛاٌح فٝ اٌّٛاٌح ٚاحذ يعزجش ِشع اخؼشاس 

عٓ  2005عبَ  اٌعبٌُ. أزشش ٘زا اٌّشع ثٛاليخ فٍٛسيذا ثبٌٛاليبد اٌّزحذح االِشيىيخ ِٕز

. ٌٚمذ Candidatus Liberibacter asiaticus (CLas)ؽشيك اٌجىزشيب اٌٍحبئيخ اٌّغّبح

رغجت اٌّشع فٝ رذِيش اٌعذيذ ِٓ ٘غٓ ٚعشبئش اٌّٛاٌح إٌّزغخ عٓ ؽشيك ثشاِظ اٌزشثيخ 

ٚاٌزٙغيٓ. ٌٚمذ رعشػذ االف ِٓ االّٔبؽ اٌٛساصيخ اٌّّيضح ٌٍّٛاٌح ٌالطبثخ اٌطجيعيخ  

َ ثبحضٝ اٌّٛاٌح ثبٌّشع فٝ اٌحمً ٌّذح رضيذ عٓ عشش اعٛاَ حزٝ اٌٛلذ اٌحبٌٝ. ٌٚمذ لب

ثّالحظخ االخزالفبد االعبعيخ في عشعخ اطبثخ اٌطشص اٌٛساصيخ اٌّخزٍفخ ثبٌّشع ٚوزٌه 

ٌٚمذ اعشيذ ٘زٖ اٌذساعخ فٝ ِشوض ثحٛس  دسعبد االطبثخ اٌّخزٍفخ ٚحذح االعشاع.

ٌذساعخ  2016-2015اٌّٛاٌح اٌزبثع ٌغبِعخ فٍٛسيذا ثبٌٛاليبد اٌّزحذح االِشيىيخ فٝ شزبء 

 5000٘زا اٌّشع عٍٝ ؽشص اٌّٛاٌح ثبٌّٕطمخ ٌٚمذ اعشيذ اٌذساعخ عٍٝ اوضش ِٓ  رأصيش

شغشح ِٛاٌح ِٓ ِئبد اٌٙغٓ اٌزٝ أزغذ ػّٓ ثشاِظ رشثيخ اٌّٛاٌح ثبٌّشوض ِٕز عبَ 

ٚاٌزٝ أزغذ ِٓ اثبء ِخزٍفخ ِٓ اٌّٛاٌح ِضً اٌجشرمبي اٌحٍٛ ٚاٌيٛعفٝ ٚاٌغشيت  1896

االٚساق ٚاعٕبط اخشٜ ٌٍّٛاٌح ٚوزٌه اشزٍّذ ٘زٖ  فشٚد ٚاٌشبدٚن ٚاٌجشرمبي صالصٝ

ٚثٕبءا عٍٝ ٘زا  اٌٙغٓ ِغزٛيبد رؼبعف ٚساصٝ ِخزٍفخ اِب صٕبئيخ اٚ صالصيخ اٚ ِزعذدٖ.

اٌزمييُ اٌحمٍٝ العشاع اٌّشع عٍٝ األشغبس رُ رمغيُ االشغبس اٌٝ خّظ ِغّٛعبد رجعب 

أشغبس  -3ٌّظٙش , أشغبس عيذح ا -2اشغبس ِزحٍّخ ٌّشع ,  -1ٌٙزا اٌزظٕيف )

% فمؾ ِٓ وً 5.3فٝ اٌّغًّ ٌٛحظ اْ  أشغبس ِيزخ(. -5أشغبس عيئخ,  -4ِزٛعطخ, 

االشغبس رحذ اٌذساعخ راد ِظٙش طحٝ ٚخبٌيخ ِٓ اٜ أعشاع ٌٍّشع ٚاٌزٝ رُ 

 .x C (Clementine x Temple)] رشخيظٙب وأشغبس ِزحٍّخ ٌٍّشع. ٚوبْ اٌٙغيٓ

ichangensis] عب ثبٌٙغيٓ ِٛزج[(Clementine x Temple) x Swingle]  ًأفؼ

اٌٙغٓ فٝ ٘زا اٌزمييُ اٌحمٍٝ حيش اشزٍّذ اوجش ٔغجخ ِٓ األشغبس اٌّزحٍّخ ٌٍّشع ثيٓ 

وزٌه رُ اعشاء رحٍيً ِعٍّٝ ٌعيٕبد ِٓ ٘زٖ االشغبس اٌّظٕفخ وأشغبس ِزحٍّخ  أشغبس٘ب.

ه رمذيش ِغزٛيبد ٌٍزبوذ ِٓ ٚعٛد اٌجىزشيب ِٓ عذِٗ ٚوزٌ qPCRثبعزخذاَ عٙبص   ٌٍّشع
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% ِٓ ٘زٖ االشغبس 49.4اٌجىزشيب اٌّٛعٛدح ٌزحذيذ افؼً ٘زٖ اٌٙغٓ ٚرُ اعزٕزبط اْ 

, ثيّٕب 32ٝ ٘زٖ اٌعيٕبد الً ِٓ ف CTاعطذ ٔزيغخ ايغبثيخ ٌٛعٛد اٌجىزشيب حيش وبٔذ ليُ 

اوجش ِٓ اٚ رغبٜٚ  CT% أعطذ ٔزيغخ عٍجيخ ٌٛعٛد اٌجىزشيب ٚاٌزٝ وبٔذ فيٙب ليُ 44.3

ٚ٘زا يعٕٝ أْ ثعغ االشغبس لذ رحزٜٛ اٌجىزشيب ٌٚىٓ رظً ثذْٚ اٜ اعشاع . 32

 ٌٍّشع.

وزٌه رُ  رمييُ حمٍٝ ٌٙزٖ االشغبس اٌّزحٍّخ ٌٍّشع ِٓ حيش وً ِٓ )عذد اٌضّبس عٍٝ 

اٌشغشح حيش يمً ِع شذح االطبثٗ, ٚؽعُ اٌضّبس حيش يزحٛي ٌطعُ حبِؼٝ لبثغ ِع 

برٙب حيش اْ اٌجزٚس اٌّغٙؼخ اٌغٕيٓ عشع ِّيض شذح االطبثخ, ٚاخيشا عذد اٌجزٚس ٚطف

 ,DPI 4-6 (Red Java) x H.B]وزٌه رعزجش اٌٙغٓ  عذا ٌٙزا اٌّشع(.

(Clementine X Minneola) X Chinotto, VB Temple X (Nova + 

Ortanique), VB Temple X     (Nova + Succari), (Clementine X 

Temple) X c. ichangensis ٝ٘ غٓ حيش وبٔذ ليُ فؼً اٌٙأCT = ِّب  40ٌٙب

يعٕٝ عذَ ٚعٛد اٌجىزشيب فيٙب. ِٚٓ ٔبحيخ اخشٜ رُ دساعخ عذح طفبد فٝ ٘زٖ اٌّغّٛعخ 

ِٓ االشغبس اٌزٝ رحًّ طفخ اٌزحًّ ٌٍّشع ِضً أزبعيخ اٌضّبس ٚوزٌه طفبد ٚعذد 

ٚأزبعيخ  CTاٌجزٚس ثبٌضّشح ٚايؼب ؽعُ اٌضّبس. ٌٚٛحظ ٚعٛد اسرجبؽ ايغبثي ثيٓ ليُ 

, اِب ثخظٛص طفبد اٌجزسح ٚعذ أْ ِعظُ  اٌضّبس ثيٓ االشغبس اٌّزحٍّخ ٌٍّشع

االشغبس راد اٌضّبس عذيّخ اٌجزٚسِظبثخ ثبٌجىزشيب اٌّغججخ ٌٍّشع ٚعٍٝ اٌعىظ ِٓ رٌه 

جخ ٌّشع االخؼشاس, ٚوزٌه ٌٛحظ اْ غجاٌضّبس عذيذح اٌجزٚس غيش ِظبثخ ثبٌجىزشيب اٌّ

 س اٌغيش ِظبثخ ثبٌجىزشيب وبْ أفؼً ِٓ ؽعُ صّبس االشغبس اٌّظبثخ.ؽعُ اٌضّبس ِٓ االشغب

ِٓ ٔزبئظ ٘زٖ اٌذساعخ يّىٓ اعزٕزبط اْ ِٓ ثيٓ االعٕبط اٌفشديخ ٚوزٌه ثعغ  التوصيت:

٘غٓ اٌّٛاٌح يٛعذ عذد ِٓ اٌغالالد اٌزي رظٙش رحًّ وجيش ٌّشع االخؼشاس, ٚوزٌه 

ٚأْ ٘زا اٌزحًّ  ,ض ِٓ أعشاع اٌّشعاٌمذسح عٍٝ اٌزغٍت عٍٝ اٌّشع ٚأحيبٔب اٌزخٍ

( اٌّمذسح. ثحش ِغزمجٍٝ يغزخذَ CLasٌٍّشع غيش ربَ االسرجبؽ ثميُ عشبئش اٌجىزشيب )

 . فٝ عشبئش اٌّٛاٌح ٔزبئظ ٘زٖ اٌذساعخ فٝ رٕفيز االٔزخبة اٌٛساصٝ

 

 

 

 

 

 


