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- A of a possible scheme of 
is given as the final of of activity. 

The basic of the taking into account the 
schemes ‘and the actual of in the is 

in all the and the utilization of 
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is given  to the to be included in the 

words: 

- On propose un schéma de certification commun pour la région 
concernant le matériel de multiplication des agrumes qui représente le résultat final des trois 
années d‘activités du réseau. 
Les grandes lignes de ce protocole sont présentés compte tenu des conditions requises par les 
schémas de certification et des problémes qui affectent les agrumes dans le pourtour 

agrumes, certification, pathogènes transmissibles par greffage, diagnostic, 

is the in the soil and 

climatic 

of all in the be 16,503 tons, 

18% of the 

like, 13% lemons and  limes  and 4% 1996). 

cause economic losses in 

such as decline, loss of of the life of the 

quality. These diseases also the use of  many 

the is affected  by  many diseases, which can 

the of any Witches’ the 

stem pitting of CTV, the disease, 

in in in 

the islands, in examples of such  diseases. addition,  new  diseases 

popping  up all of  the  time. 

of these  diseases not in the the the 

being whose agent in (Albania, 

Egypt, Lybia, Spain, Tunisia, and the new 

disease, which is the of 

The absence of and in has 

enabled 

Although initiatives at in the the 

of it is to 

The falls within this context. is 
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the of of and  aimed  at 

establishing 

of of 

useful on the 

of in the the 

of the a specific study ‘was 

of “healthy” of 

of 

of the definition of the 

of into the scheme. 

the of in 

in the 80’s the The in 

the to the acquisition of the 

conditions of the in the 

The high quality planting the of 

a the activation of the 

at with  a 

healthy  status compatible with the 

This  implementation  was  achieved  taking  into  account EC 

status of and the 

The in this the use of 

the final the 

on 

of Lebanese and table on the “Setting up of 

national the of plant in (30 

- 6 This the auspices of 

the Embassy in Lebanon in the of 

a  Symposium on management facing challenges”. 

Protocol  for  the  production,  maintenance  and  utilization  of  certified  citrus 
trees  and  rootstocks and  their  hybrids) 

The was  set  up on the basis of the facilities available in 

of the in these 

and  of the the 

The into account the the 
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1986; et al., 1981; Savino et al., 1998), 

to the the same This objective will initially meet the 

quality (CAC-Conformitas  Agraria  Cornunitatis) with to the 

status and of (Table 

the application of this will that (i)  budwood of 

is available but healthy budwood of locally- 

clones is not; (ii) the only 

in the 

local will go the selection  and 

be 

the national long been in the it is 

advisable to include them in selection scheme. 

Table - and diseases of in the and by 
the scheme 1995) 

Vein enation/woody gall 

leaf 

Satsuma 

complex, 

Cachexia 

lime (C. aurantifolia) 

lime 

lime 

(C. medica) 

86 1 S 1 

(C. reticulata X C. 
sinensis) 

Sweet (C. sinensis) cvs 
vinous, 

special (C. reticulata) 

and vinous 

~ _______~ 

mechanical inoculation 

mechanical inoculation 

Table - List of and diseases affecting quality by EC 
93/48 of 1993 (CAC). 

Virus  and  virus-like  diseases of citrus 

Virus: infectious 

Viroids: cachexia 

inducing psorosis-like symptoms on the leaves: 
concave gum 

Spiroplasma: 
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Pomological  and  sanitary  selection 

To be be an of is 

Thus, it aims  at quality status, 

and the of the 

This is useful in to plant 

should  be of the of 

is needed. 

l .  Field  selection 

Five to  ten individual 

of the 

The selection  of  a suitable must  be  based on least 2 

type of late 

The in the selection: size, 

concavities, scaling,  pitting,  galls in the trunk and 

the budunion)  have to be  taken into account. 

2. Data processing 

on the of the 

candidate  stocks  will be submitted  to testing to  complete the assessment of 

status, which can be  defined in one of the following two : 

Vìrus-tested all indicated in the 

scheme. 

3. Sanitary  assays 

At the end of field shall 

in Table These tests, which 
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a of the will 

contamination of stocks in the maintenance  phase. 

assays will  be out the detection of (cachexia, and 

in those candidate in the 

can a (20-24"C), using a 

of plants  (about 5). 

could be included only the 

detection of Spiroplama citri when it in the 

Since gummy 3 to10 field indexing is needed, 

may be field indexing is finished. 

of pathogens which not yet in the 

(mosaic,  huanglongbing, 

and of the of most in this it would 

be advisable to include in this phase the detection, mainly by of these  diseases (Table . 
Of utmost is making this applicable in a time. So it will initially meet 

the of include only the of 

in bold in Table 

4. candidate  stocks 

is advisable to  maintain candidate stocks in a block  as a collection (see 

of in pots, containing soil which  may be placed  in  insect- 

is 

5. Sanitation of candidate  stocks 

candidate stocks can be sanitated by vitro shoot tip that, in combination  with 

at 30-35°C (Table gives the elimination. The advantages of 

combining both  techniques many (plants identical to the and come into 

the Znd to the 

to the of especially 

infections, sanitation assays could This will the time 

needed the of healthy  candidate  stocks  and sanitation unknown 

pathogens. 

sanitation facilities not available, .can ask selected  stocks to be sanitated in 

located in 
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by shoot tip be only those  diseases  detected in 

Table - in data (a) (b) testings 
status 

ASSAY 

. . (a) screening 
_... . - 

Tristeza, Psorosis, Vein enation-woody gall . 

Exocortis,  Cachexia,  Citrus  Viroids, i 
. _- 

i ... 
(b) testiïtgs .... ~ . _ 

861-S lemon 

I Complex  of  the  oak  leaf  patterns  diseases  (Concave ' 
gum/blind  pocket, Cristacortis , : and vinous sweet 

Psorosis -. - --- 

I Tristeza,, 

Turkish citrus chlorotic dwarf disease 
i lime 

............................................................................................................................................................... 

II Satsuma  dwarf or White sesame 

I/ Exocortis,  Citrus  viroids I 861-S (32-35°C) 

i special lemon (32-35OC) 

i Cowuea 

disease 

. U i 
Stubborn* i vinous sweet (C. sinensis) 30-35°C 

union I Sweet lemon (in the field 3-10 

. . l Gummy i Sweet (in the field 3-10 --- 
-. 

lime 

i 
\ 

. ~ ~- 

* test will be out  when the pathogen is in the 
** Field indexing these diseases can be out, in the the 

maintenance of so as to obtain 

Table - Shoot-tip and 

O plants kept at (32-35°C) 
about 20 days; 

1 0 seedlings in media,  kept in the about 15 days; 

Shoots, of 1 cm long, collected the plants and 
disinfected aseptic conditions; 

n Shoot tip (about  0.2mm), consisting of the and 2-3 leaf is 
excised the and into a T-cut of a decapitated 
seedling; 

0 The plant is in a liquid medium light (10001ux) at 
least 5  weeks  and  then on a acclimatation. 
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6. 

At the end of selected  stocks  must go 

by them on the field. this way  selected 

stocks  will be enough evaluation. The so-called << >> can 

be in a national catalogue by a Two plants/clone be 

kept in isolation condition, 

the of the 

stocks can schemes (Table V) as virus-tested virus-free 

Table V - Scheme the of the << 

FIELD  SELECTION 

Choice of commercial  orchards 
years old) 

* Choice of plants (5-10 plants/orchard) 
Observations years) 
Pomological  evaluation 

DATA  PROCESSING 

Serological  and  molecular  assays 
Choice of the best  Derformina 

CANDIDATE  STOCKS 

- 
candidate  stocks 

electrophoretical  assays 
Biological,  serological  and I- INFECTED  STOCKS 

I 
I I 

I I I 
SANITATION  DISCARDED 

Shoot-tip  grafting 
I 

HEALTHY  STOCKS 

Virus-tested 
Virus-free 

4 
SANITARY 

ASSAY n INFECTED  STOCKS - l I 

1 POMOLOGICAL  EVALUATION l 

PRIMARY  SOURCE 

REGISTRATION 
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Certification 

1. Organization 

Table indications the of 

the technical of in of 

the of 

Table of the 

T 
code 

White with 
blue band 

White 

Test 

Tes t 

Test 

Test* 

T conditions 

Open field 

Open field 

Agencies 

Agencies 

Associations 

CTV is 1 % of the plants tested CTV  by 

2. Definition propagating  material  categories 

the quality of in the 

must  be of the The use of one of the of 

the plant 

the the 

has identified the plant  selection clone). 

plants the 

by  a  white label with  a blue band. 

“Basic”. the multiplication of 

is intended that have the is 

identified by a  white label . 

“Certified”. basic 

is stage and  labels  (blue  tags) issued 

by the the is the quits the of the 

system. 

The has the system is called 

is 
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3. Certification  phases 

The scheme is divided in the following phases in which the of 

will be . The final has to be checked  to fulfill 

the conditions of these species. 

- Conservation for premultiplication 

At least 2 plants the <<pre-basic  category)), must be maintained in 

isolation condition, the of 

the 

- 

The phase is made  up of plants of <<basic  category>> 

The plants in isolation 

and condition, the of public institutions. 

The of intended  only multiplication must be always 

out in isolated conditions to 

- 

The of basic plants can be depending on the economical of each 

and on the time needed to establish a multiplication  block. this case an block is 

advisable so the specific 

must be insect the same  as the 

This block can be also included at the multiplication phase  and located net. 

- 

The establishment of plant plot the of <<certified>> is made with plants 

<<basic>> in 

- 

The of plants is made in the coming 

4. Controls 

This is aimed  at 

and must be out in each stage at 
detection of the 

likely to  be  most  visible),  pests  (e.g. A. floccosus and 
and  possible  mutations. 
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Sanitary controls 

the JCC and  taking  into 

account the detection techniques of of 

1991), the best method each disease must  met the be 

inexpensive impact. 

- and but handling and  costs 

the 

Usually if is well  equipped in of facilities 

also techniques likely to be applied  with  a little 

application is the time,  space,  costs  and by  biological 

indexing. 

The  use  of  these  techniques, conditioned  by the availability  of specific and  good  quality 

the 

- The utilization of is still in the 

detection of 

indexing at two 

excellent plants and long time Since 

can be. 

indexing can cool than 5 

biotests can be limited to the detection of of pathogens which 

kits not 

Of of 10% sodium 
is 

- the detection of infectious  agents,  attention  must be paid  to 

the type of samples  and timing of collection. 

instance, the detection of 

the end of high 

30°C) of time. 

On the in the 

case of best  collected in in 

12°C. 

- not in the be included in the if they 

have  been  tested in the of the of the 
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the above it ensues that the main diagnostic 

pathogens included in can be limited  to five 

Table - 
Technique 

to 
* 

to 
hosts 

tests 

Working 
area 

(22-24°C) 

(22-24°C) 

Pathogenldisease 

lime., 
CTLV, complex, 
CTV, CVEV, CVV, 

disease 

Cowpea,White sesame CTLV, 

kits CTV,  CVV,  CTLV, 

CVds, CEVd, CCaVd 

II assays I I Specific I S. citri II 
of chip bud, blind buds inoculum tissue in the seedling the 
the 

Table - by the of 

Virus 

- 

- leaf 

- Vein enation-woody gall 

- 
- 
- Satsuma 

- leaf 

Viroids 

- Cachexia, 

Virus-like 

- Concave pocket, 

- 
disease 

- 

Agent 

CTV 

CVEV 

cvv 

CTLV 

CCaVd, CEVd,  CVds 

S. citri 

Biological  indexing 
(22-24OC) 

lime 

lime 

lime 

86 1s 1 

W i t e  sesame, 

Cowpea, 

lime 

vinous*** blot 

can be applied if antibodies available, although no to test have been 
out by the use of isolates in the activity; 

** kit the detection of gives positive with CVEV- 
infected ; 

indexing will be out at 30"-35°C  only if the pathogen is in the 
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Testing intervals 

be in each phase, following the in 

Table 

- be detected by in all phases, except the 

done using  monoclonal  and  polyclonal  antibodies, 

which  should be soon  available  on the 

of the unknown  epidemiology of that the 

can be done 10 

. CTV  must be annually  tested both monoclonal  and  polyclonal  antibodies) in 

the in the if the pathogen is in the 

alone can be 

used  if facilities of plants  need  to be 

examined. 

the is in the phases 

10 

- can 3 in the 

and 

- S. citri can in the 3 

the pathogen is in which case biological indexing with 

is to  be done 5 

- the be 10 

Table - Testing in the 

Test  intervals  (years) 

'Category citri CTV CVEV 
sPAGE 

~~~~~~~ 

l** 

10 1010 113 3 5/10  1 13 10 3 

10 510 1 13 3 5/10  113 10 3 

10 510 113 3 5/10 113 10 3 

* The is the time testing when the pathogen in a The second is the time if 

** 1% of in the by in CTV is 
the pathogen is absent. 
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for trueness to type 

The of the of may be issued 

by  a  public institution, at least seasons 

evaluating of the to the phenotype. 

The of may be 

an cycle in the a  quantity of at least 200 seedlings any seedstock. 

5. Technical  characteristics 

Selected stocks  submitted  to highly  valuable. They must be be 

as  much  as  possible the multiplication 

phase. 

and basic the high 

of pathogens, which can the health of this 

multiplication 

must be located as as possible infected 

contamination. T w t  be established in soils of good quality, 

and be highly qualified  technicians. 

and pests should be tools must be disinfected in a 10% 

sodium solution to 

These and distances and usually codified 

by official 

The technical should  fulfil1 the following conditions in each phase: 

screenhouse 

be in with 

medium  and  maintained in isolated conditions  to any 

the and 

The on the the the soil; 

the double be used to the of all types of 

blocks 

Scion plants and be on good land, no plants 

species have at least 3 the nematodes  and fungi 
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included in the (see analysis of soils of the flow of 

to be established in a field that has not hosted  plants of the same  species 

at least five be net hail 

of tracheiphila (in the the fungus is 

pests, 

a single specie), located 100 in the 

CTV is of at least 3 kept vegetation; 

plants cannot be kept than 30 the this limit equals 

40 

blocks 

to the of the scions)  must be in in 

good  quality  and “healthy” soil. 

Each in a  plot  must  contain  a single 

fifty 11). The life of is 18 months if the 

plants in 3 the plants in soil. 

Nurseries 
Seed and planting beds must be made with  soil media 
and fungi  (meeting  the same of 15 

be 
mapped so as to 

Seed beds 
Only  genetically  and lots must be used. 

bed 

The seedlings of species susceptible to “mal secco” to be net if less 

than 50 m lemon plantings the fungus is 

single the same clone in 

each of the plot. The scions must cause blocks. 

Top can only be executed with of the same 

The plot, kept plant and  animal  pests,  must be of at least 2 m kept 

any  vegetation; 
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6. Analysis of soils of mother blocks and  nurseries 

in soils spp. have not been cultivated the last five 

which and 

Ten samples  (each  made  up of no than 5 to be taken in 

tillage 

When the mentioned  nematodes identified, the soil has to be immediately disinfested following the 

The efficacy of the be a nematological analysis out six 

months 

the a sample of 1 kg of soil mix  (composed  by 10 subsamples) is to be taken each cubic 

spp. 

The inoculum of in the soil the 

of soil. 

Twenty  samples  (each of 10 specimens to  be  taken in the planting. 

inspections  must  be  conducted  to check any type of contamination. 

Conclusions 

of can be effectively 

by the use of clean be taken to 

in the vein  enation 

is one of the diseases  and is by the use of 

Vein enation does not losses, the use of susceptible 

like Citrus  volkameriana. is difficult to in heavily  infected 

Some diseases not yet in the diseases in some 

but  not in 

of this situation is that all become of the high of 

without adequate 

some being  successfully out, in such 

do not yet exist. The out of a 
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all to the 

of this the establishments of in 

the 

Only the of will the exchanging of 

the same to type,  enhancing  not  only the quality of the 

its the 

and the of exotic diseases. 
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- the maintenance of basic 

- block in the phase 

- of plants in the 
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