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Checking Cashew Diseases and Growing Healthy Cashew: 

A REVIEW AND SUGGESTIONS 

By 

YATEENDRA JOSHI 

Central Plantation Crops Research Institute. Reg ional Station. VITTAL 574243 

Summary 

Establishing a thr ifty cashew pl antation and maintaining the plants vigorous and productive is a 
matter of sound husbandry technique su pplemented with 8 few crop protection measures. The more 
serious diseases of cashew, responsible for poor producti on at different growth phases of the plant. are 
outlined . These are then di scussed against the background of the ecol ogical re quirements and growth 
hab it of the cashew plant . Certain aspects of crop protecti on about whi ch more informa tion is required 
are indicated. 

It has al ways been t he lot of cashew 
to be pl anted on soil s where vir tually no 
other crop can be profitabl y grown. In 
India la terite hillocks of the West Coast 
and sandy stretches of the East Coast are 
commonly plan ted with cashew (Rama­
krish nan. 1 955). It does not receive much 
atten tion by way of cultur al practi ces or 
manuring, either. And in nort h east Brazil. 
it is the self sow n and semi natura l 
plantations which are exploited (Agnolon i 
and Giuliani . 1977). 

Nevertheless. stands of cashew thr ive 
in such tracts thoug h yields are poor . 
The average yield in Ind ia is only about 
2 kg of nuts a year thoug h hybrids yield ­
ing as much as 20 to 30 kg are reported 
(Bhaskara Rao. Nai r and Nambiar. 1979) . 
In a large mea5 ure t his gap is ow'lng to 
indifferent selecti on a t seeds or ot her 
planting materi al and negligent manage­
ment. Seri ous diseases affecting cashew 
are few but can cause considerab le da mage 
when these do coeu r (Sma II. 1 922, Phi lIip. 
1973). 

So far, no virus has been reported to 
infect cashew. 

In t h is rev iew. t he availab le informa­
tion on ser ious cashew di seases i!> co llated 
to evol ve a set of guidel ines "for cashew 

grow ing made up of husbandry practices 
to encourage th ri fty grow th backed by 
appropri ate crop protection measures. 
It should be confessed however. that 
insect pest s of cashew have been on ly 
marg inally touched upon here. A more 
comprehens ive crop protec tion schedule 
must take i nlo account such pests. 

The grow th habi t of cashew in the 
context o f cas hew di seases at each stage­
from germination to frui t ripening-and 
the pa rt icular di sease problem which 
beset it. are di scussed along with sui ta­
ble control measures i n the fo llowing 
pages . 

Though effective methods of vegeta­
tive propagat ion of cashew are available. 
it is yet impractical to use t hese for 
€:<tensive planti ng. At pre sent. new 
plantations w ill have to be se t UP f rom 
nursery-grow n seed lings. The followi ng 
di scussi on. th erefore. cons iders t he raisi ng 
of nursery stock from seed only. The 
consens us of opi nion at t he International 
Cas hew SYmpos ium held in India In 

March 1979 was th at iso lated elite farms 
be set up to supply qua l ity seed. 

Seedling Stage 
At no other st age the cashew plant 

is so vul nerable as in thi s stage. First. 
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the prolonged period between sowing and 
seedling emergence. and t he errati c 
germinati on, mean that protection measur­
es must be intensive. Second ly, whereas 
at a later stage infecti on may only debili­
tate t he plant. w ith seedl ings it is often 
outright death or a drast ic setback ow ing 
to severely reduced vigour. Third ly, v ery 
Young seedl ings iack the thick protecti ve 
layer of cork-a mechanical barrier to 
invasion by root infecting fungi- w hich 
develops later in peren nial dicotyledons 
(Garrett. 1970). 

The aim, therefore. is to steer the plan t 
clea r as quickly and safely as it w ere , of 
the several poten tial t hrea ts that lie in its 
way. Any practice that promotes quicker 
and more uniform germination o f seed and 
helps in producing rapidly growing and 
vigorous seedlings will contribute to 
at taining this goal. These are briefly out­
lined below. 

ecd selection 

For best resu lts use only such seeds 
that will sink in a 15 percent (W/V) sugar 
solution (Northwood. 1967) . 

Seed treatment 

Soak the seeds for 2 hours in acetone, 
dry and re-soak in water fo r 24 hours more 
hefore sowing (Subbaiah, unpublished 
results). 

Sowing method 

Place the seed 2.5 cm deep in uprigh t 
position with stalk as uppermost (Rao, 
Raoand Hassan. 1957 ). 

Tab le I shows the more severe seedl­
ing disease reported so far. . Al l the 
pathogen s respons ible for th ese diseases 
are seed borne. 

Secondly, the diseases were particul­
arly severe in rainy season or w hen soil 
drainage was poor. Lastly. pyth iaceous 
fungi are well known to inflict sever in juries 
when the soil con tains abundant moisture, 

(:, 

I t is there fore sugges ed that we ll 
drained sail or potting mixture be used to 
ra ise casll ew seed ling s. If found necessary, 
fenaminosu lf CDexon') for pyth iaceous fungi 
an d broad specturm fungicides such as 
carbendazim or captan may ba used, 
Olun loyo (197 6) recommended 114 kg of 
'Oexon'Jha of so il but th is was der ived from 
actua l appl ica ti on of 50 mg/kg of soii. Seed 
treatment has hardl y been given any attent­
ion but it wi ll be w or thwhil e to find ou t an 
efficacious s ed treatment chemica l and the 
best method of its appl ication which should 
go a long way in ensuring disease· free 
seedl ings. 

Deta i ls of deficiency symptoms in 
cas hew seedlings are given by Ohler and 
Coester (1979) and any such deficiency. 
if observed. should be made up by 
appropriate measures . 

For un impeded growth of the root 
system. a minimum size for th3 containers 
is recommended (Agnoloni and Guiliani 
1977). The container should never be 
less than 15cm in diameter and 25 to 30cm 
in height. 

The ability of cashew to withstand 
drought depends on the extent to which 
it faces competit ion for water and nutrients 
from adjoining plants (Argles, 1977), 
Thus though the recommended spacing is 
between 7 and 9 m, it needs mod if icatioU 
based on soil fertility and avai lability of 
moisture in dry seasons. lest its v igour be 
affected by water stress. 

Vegetative Growth 
The cashew is a spre ading , evergreen 

tree and grows under average conditions 
5 to 6m tall with a large canopy spreading 
over a radius of 3 to 4m. It branches 
freely, Thus. un l ike for instance coconut, 
it has several growing poin ts and if 
growth is arrested at any one point. i t is 
compensated for elsewhere. 

Second property rel evant to th is dis­
cuss ion is the plant's ab ili ty to put forth 

frs5h shoots more or less 
"y'ear should enough moistu 
It means that though mi 
been reported as patiloQ 
normal conditions can ( 
damage to justifv the expel 
fungicides , an operatior 
difficult owing to the dens 
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Thirdly. the thick and 
and the bark. are rich in ta 
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lrty relevant to this di s· 
mrs ability to pu t forth 

fre sh shoots more or less t hroughout the 
year should enough moisture be avail able. 
It means that though many f ungi have 
been reported as pathogens. few unde 
normal conditions can cause sustained 
damage to just ify the expense of applying 
fungic ides, an operation al l the rhore 
difficul t owing to the dense and sprawling 
canopy . 

Third ly, th e thick and glabrous leaves, 
and the bark, are r ich in tannin and other 
phenols w hiCh have been shown to be 
fung i static and an timicrobial (Bopaiah , 
Wani and Rai , 1978) ­

Table 11 summarizes t he more serious 
diseases of vegetative growth. (For an 
extensive l ist of all the microorganisms 
recorded on cashew to date, see Nambiar, 
1979). See al so Ohle r (1 977 ) for a di s­
cussion on cashew concerning quarantine 
aspects. Countrywise grouping of fUng i 
and other pes ts reported on cashew is 
al so given in the same paper. Oh ler's 
book on cashew too ( 1979) has a 7 page 
chapter t itled '~iseases' . 

Oieback or anthracnose caused by 
Glome/ella cingulata (Stonen ) Spauld et 
von Schr. is the most serious di sease of 
cashew . The organism is more commonly 
know n by i ts imperfec t sta ge Col/etotri­
chum gloeospo/ioides Penzig. It has a w ide 
host range. The ecological condi tions in 
w hich cashew thrives and the pa rt icular 
requirements of the fungus appear to run a 
cl ose parallel. Agnol oni and Guilani 
(1 977) have discussed the ecology of 
cashew at length. 

The most favourab le mean annual 
temperature for cashew lies between 24 and 
28°C ( Quino, 1975) . G house (1 976) found 
the sporulation to be maximum at 30 o C. 

The cashew is a sun lov ing plant and 
particular ly since it bears fruit at the ti ps 
of the current year's frui t bear ing branches, 
a good deal of sun light is essent i al for a 

fu l l harvest ; Quina (1975) found that light 
enhanced sporulati on of the fu ngus. 

Th e majority o f cashew tracts lie 
r<.: lose to the sea and as such, are exposed 
to stead y winds reg ularl y . Though the 
st icky mass of conidia is not readily wind­
borne, di spersal is known to occur by rai n 
splash (Hindorf. 1975) . Given the relati­
vely more turbulent t ropi cal ra ins. one is 
tempted to speculate on its ro le in d isse­
minat ion of C. g/oeosporioides spores. 

The part of rel a tive hurnidity is men­
tioned later. Thus it w ill be seen how 
C. gloeosporioides can potentially inflic t 
sustained damage to plantations in any 
given year. 

Al l the foregoing accoun t should not 
be construed to mean that C. gloeospori. 
aides is pathogenic to cashew on ly 
because the atmospheric con ditions sui t it 
so . Dozens of other spec ies will thri ve 
equally well under sirni la r conditions. Bu t 
given the genet ic apparatus in form of the 
ability to infect cashew -and many other 
plants besides-t he pathogen is well ­
equipped to exploi t t his ab ili ty fully. 

Various methods of control including 
planti ng of wi nd breaks and reg ular 
sa n itation (S ingh et aI , 1967) have been 
suggested . Copper fungicides, and to 
some extent captafo l, have cons istently 
given good resu lts. Yet it is not economi­
cal to undertake spraying for thi s disease 
alone , Tea mosquito poses even more 
serious threat year after year. agai nst 
w hich rout ine spra ying is more common. 
Precise schedul ing of such sprays and 
compatibil it y stud ies on insecticide·f un­
gicide mixtures are needed. It may be 
mentioned here that ins e c t s are 
be lieved to pave the way for fungi. eg 
Phomopsis and Rhizoctonis w hich were 
consistent ly iso lated from dieback affected 
shoots (Dept. of Agriculture, Kenya. 1970) 
and disseminate fungi (O lunloyo, 1978). 
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The pink disease is potentially dan­
erous in that it can des troy en t ire 

Oranches. Control measures include 
~rurllng t he affected branches well be low 
(lib Site of infection, destroying such 
IJlanches, and painting the cut ; FfJ ;') 

with Bordeaux paste. Gummosis and 
canker (Hendersonula toru/oidea Natt ras s) 
repOrted f rom kuttur in Tam il Nadu by 
Singh and Misra (1 9 80) also appears to 
have equally destructive potential. 

Ramakrishnan's (1955) observation 
about poor drainage and the ensuing 
damage by Pythium spinosum Savada 
once again emphasizes proper drainage. 
He also pointed out that the roots lacked 
resistance because of malnutrition. Re­
covery of these plants following a dose 
of manure and fertilizers thus underscores 
the importance of proper husbandry pra­
ctices. (See also Agnoloni and Guiliani, 

1977, p 125.) 

The other diseases are not as wide­
spread as dieback. In a few cases, major 
damage ha5 been attributed to insects , the 
fungi being either ~econdary invaders or 
entering through insect injuries (Indian 
Council of Agricultural Research. 1960) , 

Flowering and Fruit Set 

Two points which stand out at once 
from the stand point of di~ease control 
are 	(1) dependence of cashew on a clear­
cut and extended dry spell for successful 
fruit set and (2) prolonged and erratic fruit 
development which means that at any 
given time, there are on a cashew plant 
f ruits ranging I. from just fertilized to 
those ready for harvest. This makes spray 
scheduling difficult. 

C. gloeosporicides attacks the infl ore­
scence too. particularly when relative humi­
dity is more. The developing apples and 
nutsara similarly inf ctad. Under the ci rcu­
mstances, a systemic funpicide is necessary 
and cMboxin has given good results (Lima 

.8 

et a/,1 97 5) while the results are con f lict. 
ing about benomyl : Lima et at. (ibid.) found 
it effective while Matta and Lelli s (1 973 ) 
did not. The methods employed by these 
workers Vvere different, however. Lima 
et al. te~;ted the fungicides in vit ro w hile 
Matta and Lellis did it in vivo . Since both 
t he fungicides move only upwards w ithin 
t he plant. the spray !Should be directed 
accord ingly ; covering blossoms alone may 
not be effective in all the cases .. 

Several fungi were implicated in t he 
inflorescence bl igh t. However, l\Jam biar, 
Sarma and Pillai (1973) conclusivelY proved 
that tea mosqui to (He/ope/tis antonii) IS 

the primary cause and the associated fungi 
are on ly secon jary s3prophytic colonizers. 
Botryosph8eria rhodina (Berkeley and 
Curtis) von Arx is another serious pathogen 
whict, infects cashew blossoms. Immature 
nuts. if attacked. become dark and fluffy 
and rema in attached to the pedicel for 
many weeks (Olunloyo and Esuruoso. 
1975). 

Conclusions 

Cashew suffers from few serious 
diseases and establishing and maintaining 
a thrifty cashew plantation is a matter of 
sound husbandry practices supplemented. 
with a few crop protection measures. 

Two hitherto neglected and yet useful 
aspects which need working out are: 

1_ 	 Chemical seed treatment-choice of 
the chemical and method of application. 

2. 	 A fungicide to control dieback, com­
patible with the established schedule 
against insect Pest:; of cashew and 
particularly the t&a mosquito. 

I wish to thank Dr N. [v1. Nayar, 
Director, Central Plantation Crops Research 
Institute, for suggesting that I prepare 
this review and my colleagues for suggest­
ing seve ral improvements in the manu­
script. The review was inspired by the 
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Table 

Diseases of Cashew seedlings 

Disease Pathogen Reference Remarks 

Damping off Phytophtho/a Pa/mivo/a 
(Butler) Butler 

Kumararaj and Bhide, 1962 

Root rot Pythium ultimum Trow Olun lovo. 1976 'Dexon' mixed 
@ 50mg /kg of 
soi I before 

Bligh t 

Bligh t 

Wil t 

Cy/indroc/adium scoparum Phillip, 1973 
M organ 
ColIBtotrichum g /oeospo- Matta and LeI! is, 1973 
rioides Penzing 
Fusarium udum 1. Smal l, 1922 
Butler 

2 . Joshi. 

sow ing 
Severe in rainy 
season 
Cu oxide and 
Di thane M-45 0.3% 

Spray and so il 
drench w ith 

(unpublished results) Carbendaz im 

Tab le II 

Diseases of Vegetative grol\'th of cashew 

Disease Pathogen Reference 	 Remarks 

Anthracnose Colletotrichum 1. Lima et al .. 1975 'vitsvax' 
or dieback gloeosporioides ' Benlate' 

Penzing and other 
fungicides 

2. 	 Diaz-Polanco, 1973 
3. 	 Menezes et al., 1975 Orthodifolatan 4·F 
4. 	 Ramachandra, 1969 'B l itox', Phytolan', 

Bordeaux mixture Bordeaux mixture 
5. 	 Singh et al. . 1967 Bordeaux mixture 

and Bordeaux 
mixture with 
ferrous sulphate 

6 . Sundararaman, 1932 
Leaf bl ight Dip/odium antJcardi­ Castro et at, 1977 

acearum Acquino and Gilson , 
Bat ista and Cavalcante 1974 

Leaf diseases Venkataraman. 1977 

Decl ine Pythium spinosum Ramakrishnan, 1955 Cheshunt com­
Sawada pound. manuring 
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Desiase Pathogen Reference Remarks 

Pink disease Corticium salmonicolor Ind ian Counc i l of Agricultural 
Berkeley and Broom Research, 1960 

Shoot rot and Phytophathora Thankamma. 1974 

leaf fall nicotianae var. 
nicotianae 
Breda de Haan 

Sudden de8 th Probablv Valsa Wallace an d Wallace. 

euginiae Nutman 
and Roberts 

Gummosis Hendersonula Singh and Misra, 

and canker tOful oidea Nattrass 1980 

1975. 

Proper nutrition, 
lime wash to pre­
vent sun-scorch 
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The major ob jecti' 
~GGC: for all and creating emf 

Horticultural crops ara 
acti ve food s. Attractive a 
they provide the much ne 
and minerals . They are a 
sources of supply of nutrien' 
acid. 

What is less known is 
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good producers of protein p 
This is because to get cen 
protein. one has to eal ma 
of vegetables and fruits t 
cerea ls . 

Fruits. sta rchy ro ots, Ie 
vegetabl es, herbs. mushro 
horti cultural crops . Crop , 
and tapiuc3 are rich in carli 
can grEatly repla ce cerea 
vegetables are the only sign 
of vitamin C in hurnan diet. 
vegetables. orange root '; an 
which are relativel y cheap. 
food are rich sources of B 
varted into vitamin A. Gerf11 
and beans , all green veQeta 
fruits contain B-vitamin 
found abundantly in greens 
fenugreek and drumstick II 
also has B in plenty. GI 
rich in iron . 

Frui ts and vegetables 
Till recently fibre was thou 
a fill er or at bes t a laxative 
been found to have PI 
against many degenerating 


