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Background 

Citrus propagated by seed and grown on own roots for a 
long time till the middle of  the 19 century, from the 
second half of 19 century there are different threats 
encountered citrus growers in various countries of the 
world and affect citrus production which becomes 
unprofitability, the problems include biotic stress like 
spreading root rot disease, Phytophthora spp., and 
different adverse environmental conditions like high 
water tables, poor drained soils, drought, salinity, and 
heat waves which affect negatively on tree growth, 
productivity, and fruit quality. 
 
Therefore, citrus growers try overcoming these problems, 
and looking for another technique to produce healthy 
seedlings and improve citrus productivity, grafting 
technique considered the most popular propagation 
methods currently use in different citrus cultivation 
regions by budding onto rootstocks to produce proper 
seedlings provide maximum productivity and desired 
fruit quality, citrus rootstocks impact tree vigor, size, fruit 
yield, and fruit quality. 
 

Role of Rootstocks 

Rootstocks have a main role in the scoin performance and 
consequently affect the growth of the citrus industry 
worldwide [1], rootstocks affect tree vigor, size, and yield. 
Rootstocks have vital importance in determining the 
quality and quantity of fruit production and survival of 
citrus scion varieties [2]. 
 

Some of these roles are following:  
▪ Improve tree vigor and size. 
▪ Enable scions to be grown in different conditions. 
▪ Protected cultivars from major soil diseases like root 

rot. 
▪ Overcoming environmental stress like salinity and 

drought. 
▪ Increase tree productivity 
▪ Affect total yield, and fruit quality. 
 
 

Choosing the Proper Rootstock 

It is very important to choosing proper rootstock for each 
variety to establish health and productivity citrus 
orchards, there are different factors affect rootstock 
growth include soil type, pH, salinity, and drainage, also, 
there are some aspects should be considered during 
choosing right rootstock like: 
▪ Rootstock/Scion (in) compatibilities 
▪ Tolerance to soil disease, virus, and pests in the scion 

or soil. 
▪ Rootstock must serve to tolerate abiotic stress like 

climate, soil type, drought, and salinity. 
 
The major rootstocks used worldwide include rough 
lemon, Rangpur lime, Volckameriana, Swingle citrumelo, 
Carrizo citrange, Sour orange, Troyer citranges, Sweet 
Orange, citrange, citronelle, Cleopatra Mandarin, Emperor 
mandarin, and Trifoliate orange. Therefore, choose 
rootstocks should be on the base of their resistance to 
various diseases or pests present in the cultivation area, 
like resistance to root fungi, virus diseases, nematodes, 
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salinity, drought, and cold tolerance, also, there is a high 
influence of rootstock on scoin growth, total yield, and 
fruit quality.  
 

Classified Rootstocks Based on Vigor 

Rootstocks play an important role in control tree sizes, 
the rootstocks are classified to three groups on the basis 
of growth vigor as follow: 
 

Vigorous rootstocks 

 Include rough lemon, Volkamer lemon, Rangpur lime. 
 

Intermediate rootstocks 

Carrizo citrange (Citrus sinensis Osb × Poncirus trifoliata L. 
Raf.), Sour orange (Citrus aurantium) Troyer citranges 
(hybrid of the trifoliate orange and the navel orange-
rootstock), Sweet Orange (Citrus sinensis) Swingle 
citrumelo (Citrus paradisi × Poncirus trifoliata) and X639.  
 

Non-vigorous rootstocks  

Trifoliate orange (Poncirus trifoliata), Cleopatra Mandarin 
(Citrus reshni Hort. ex Tan).  
 

Regarding Flooding Stress  

The good drainage is the main factor for citrus growth, 
there are various rootstocks tolerant for flooding include 
rough lemon and Swingle citrumelo which the most 
tolerant rootstock, meanwhile, Carrizo/Troyer display the 
minimum tolerance, while Sour orange and trifoliate 
orange has intermediate tolerate, while, Rangpur lime and 
rough lemon considered superior in drought tolerance 
conditions. 
 

Regarding Salinity  

Poncirus trifoliata, Troyer and Carrizo citranges rootstock 
are highly susceptible to salinity in the soil and irrigation 
water in the citrus-growing areas. 
 

Regarding Disease 

• Sour orange is tolerant of different soil conditions like 
foot rot, Gummosis disease (Phytophthora gummosis), 
but very susceptible to citrus tristeza virus (CTV).   

• Volkameriana is susceptible for Gummosis disease 
(Phytophthora gummosis) [3], therefore, must avoid use 
in the clay soil particularly under flooding irrigation. 

• Rough lemon is tolerant to CTV, but, it's susceptible to 
citrus nematodes and the root rot. 

• We discuss below two rootstocks used widely in 
different citrus production regions as for example for 
rootstocks. 

 

Sour orange 

Citrus aurantium was the major rootstock in different 
regions since the 1880s due to its tolerance to various soil 
conditions, foot rot disease, cold and Excellency fruit 
quality, after 1990 the citrus tristeza virus (CTV) was the 
new threat which destroying most orchards grafted on 
this highly susceptible rootstock [4]. 
 

Rough lemon (C. jambhiri Lush) 

Rough lemon used in the different regions producing 
countries of the world particularly Brazil and South 
Africa, Trees on rough lemon have higher growth vigor 
and tree size in comparison with other rootstocks, with 
maximum tree production and largest fruit, but with poor 
fruit quality, trees on rough lemon tolerate cold more 
than on other rootstocks, also, rough lemon is tolerant to 
CTV, but the root rot considered the major threat and 
could damaged tree and eventually die after short period 
of infection [5].  
 

Inter Stock 

In case of incompatibility, citrus growers could use 
another rootstock compatible with both the main 
rootstock and the scoin, like in case Swingle which is not 
compatible with navel oranges and Murcott tangerine, the 
use of a compatible interstock is required for propagating 
these varieties on Swingle. 
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