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Introduction

Root-knot disease

Guava is an important fruit crop in our country. Its 
production begins within two years of plantation, 
production for more than seven months in a year, 
attractive price in market in comparison to input cost 
and high net profit makes it an attractive crop among the 
farmers. Lovely taste, rich nutritional status, helpful in 
improving digestion and low price in comparison to 
other fruits makes it the first choice of consumers.

Production of guava in India was estimated 3648.18 
thousand MT from 261.72 thousand hectare area during 
2015-16. The highest area (49.01 thousand hectare) was 
recorded in Uttar Pradesh and maximum productivity 
(34.81 MT/ha) was in Madhya Pradesh. Twenty-two 
states of our country have over 1000 hectare area under 
guava production, which indicates the wider 
adaptability of guava under different sets of climatic 
conditions. Almost all the states are recording 
continuous area expansion and an increase of 15.48 
thousand hectare in area was recorded in two years 
during 2014-15 to 2016-17 but decrease of 345.32 
thousand MT in production was recorded during the 
same period. The reduction was taken into consideration 
and efforts were made to find out the reasons behind. 
The major reason found was root-knot disease, which 
has spread widely during the last few years.

The disease is caused by a soil borne nematode. The 
microscopic juveniles (larvae) live in cultivated land. 
Different species of crops are parasitized by different 
species of nematodes. The Meloidogyne enterolobii 
causing disease on guava has been reported from 
America, Africa, Europe and East Asia. In India, it was 
reported from U.P., M.P., Rajasthan and Tamil Nadu 
during the last two years. The transfer of infected guava 
grafts from nurseries to various locations of those states 
has been recognized as the major source of its spread. 
The possibility of its further spread through infected 
planting material is still on.

The juveniles of root-knot nematode can survive over a 
year in moist soil without feeding. When they come in 
the contact of roots of susceptible host they create 
puncture to suck cell sap. They completely enter the root 
and go through metamorphoses. If they become male, 
remain migratory but, if female, become sedentary and 
pass their whole life in the same segment of root. The 
galls formed in roots are the home of female. The 
posterior portion of female remains located at the 
surface of root and migratory males mate with female 
easily. Female lays eggs in masses of 100 to 500 on root 
surface, which initially looks cream in colour, pink after 
development of juveniles and black after hatching. The 

ifjp;

tM+ xzfUFk jksx

ve:n gekjs ns'k dh ,d izeq[k Qy Qly gSA ckx yxkus ds 
nwljs lky ls gh mRiknu izkjaHk gks tkuk] o"kZ esa lkr eghus ls 
vf/kd le; mRIkknu] cktkj esa ykxr dh vis{kk vPNk ewY; 
vkSj vf/kd 'kq) ykHk bls vkd"kZd cukrk gSA bldk vPNk 
Lokn] iks"kd RkRoksa dh izpqjrk] ikpu mRre djus ds xq.kksa ds 
lkFk vU; led{k Qyksa dh rqyuk esa de ewY; bls yksdfiz; 
cukrk gSA 
gekjs ns'k esa bls o"kZ 2015&16 esa yxHkx 261-72 gtkj 
gSDVs;j {ks=Qy esa mxk;k x;k vkSj 3648-18 gtkj ehfVªd Vu 
mRIkknu izkIr gqvkA bldk lokZf/kd {ks=Qy ¼49-01 gtkj gs-½ 
mRrj izns'k esa gS tcfd lkoZkf/kd mRIkkndrk ¼34-81 ehfVªd 
Vu izfr gs-½ e/; izns'k esa izkIr dh x;hA ns'k ds 22 jkT;ksa esa 
bldk {ks=Qy 1000 gsDVs;j ls vf/kd gksuk] bldh fHkUu 
izdkj dh tyok;q esa mxus dh {kerk dks n'kkZrk gSA yxHkx 
lHkh izeq[k ve:n mRIkknd jkT;ksa esa blds {ks=Qy esa 
yxkrkj o`f) ntZ dh tk jgh gSA o"kZ 2014&15 ds 246-24 
gtkj gsDVs;j {ks=Qy dh vis{kk o"kZ 2016&17 esa 15-48 gtkj 
gsDVs;j dh o``f) ntZ dh x;h ysfdu blh vof/k esa blds 
ldy mRiknu esa 345-32 gtkj ehfVªd Vu dh deh vk;hA 
bl deh dks laKku esa ysrs gq, blds dkj.kksa dks tkuus ds 
xaHkhj iz;kl fd;s x;s vkSj ik;k x;k fd tM+ xzfUFk jksx ds xr 
dqN o"kksZ esa gq, izlkj ls ;g fLFkfr mRiUu gqbZA

 

;g jksx ,d e`nk oklh lw=d`fe )kjk mRiUUk gksrk gSA bldh 
lw{e lwfM+;k¡ Ñf"k Hkwfe dh e`nk esa jgrh gSaA vyx&vyx dqy 
dh Qlyksa ij bl lw=Ñfe dh vyx&vyx iztkfr;ksa )kjk 
jksx mRiUUk fd;k tkrk gSA lw=Ñfe dh ve:n ij jksx 
mRiUu djus okyh iztkfr] feYokbMksxkbu baVsjksyksch 
vesfjdk] vÝhdk] ;wjksi rFkk iwohZ ,f'k;k esa ik;h tkrh gSA 
Hkkjr esa bldh mifLFkfr foxr nks o"kksZ esa mRRkj izns'k] 
jktLFkku] rfeyukMq vkSj e/; izns'k jkT;ksa esa ik;h x;h gSA 
bu jkT;ksa esa bl iztkfr ds QSyko ds ihNs laØfer ikS/k dk 
LFkkukarj.k gh izeq[k dkj.k izrhr gksrk gSA ns'k ds vU; LFkkuksa 
ij laØfer ikS/k ds ek/;e ls blds QSyko dh laHkkouk cuh 
gqbZ gSA
tM+ xzfUFk lw=d`fe dh lawM+h ue e`nk esa fcuk Hkkstu izkIr fd;s 
Hkh ,d o"kZ rd ftUnk jg ldrh gSA tc ;g viuh ilan ds 
ikS/ks dh tM+ksa ds ikl gksrh gSa rks mldh dksf'kdkvksa ls jl 
pw¡luk izkjaHk djrh gSaA dksey tM+ksa esa ;g /khjs&/khjs iw.kZr% 
vanj ?kql tkrh gSa vkSj tM+ ds vaUnj ;fn eknk cu x;h rks 
lkjk thou ,d gh LFkku ij O;rhr djrh gSaA lwM+h vxj 
fodflr gksdj uj curh gS rks ;g tM+ ls ckgj vk tkrs gSaA 
tM+ ds vanj LFkkfir eknk dk ?kj tM+ xzfUFk gh gksrh gSA bl 
xzfUFk esa eknk bl izdkj ls cSBh gksrh gS fd feV~Vh esa ?kwe jgs 
uj blls laidZ dj ldrs gSa rFkk blds }kjk mRiUu vaMksa ds 
xqPNs tM+ dh lrg ij yxs fn[kk;h nsrs gSaA vaMksa ds ,d xqPNs 
esa 100 ls 500 rd vaMs gksrs gSaA bu xqPNksa dk jax izkjaHk esa 
eVeSyk] lawM+h fodflr gksus ij xqykch vkSj lwfM+;ksa ds 
fudyus ds ckn dkyk gks tkrk gSA vaMksa ls fudyh lawfM+;k¡ 



next generation causes infection in new roots. The 
punctures in roots caused by juveniles, act as port of 
entry for pathogenic fungi and as a result of which root-
knot infected plant remain more susceptible to fungal 
wilt. The life cycle of M. enterolobii completes within 
27-30 days under favorable conditions. The maximum 
multiplication of nematode occurs in sandy to sandy-
loam soils. The rate of its multiplication decreases with 
increased fineness of soil.

The initial symptoms of root-knot infection appear as 
nutritional deficiency syndrome, yellowing of leaves 
and temporary wilting of plants. Later gradual shedding 
of leaves occur. The size of fruit decreases and new 
growth becomes limited. Infected plants, although 
survive but their productivity drastically decrease. Such 
symptoms are prominent during summer and if 
manure, fertilizers and management efforts are applied, 
tree may recover, otherwise they die. 

Under severe infection of nematode, 1-4 years old trees 
suddenly wilt within 10-15 days, dried leaves hang on 
trees for longer period and fruits become yellow and 
shed. Older trees fight against infection gradually 
become week, number of leaves on tree decreases and 
fruits become hard-black and remain attached on twigs 
for longer period.

Raising of nursery through sowing of seed in agriculture 
land is a common practice. It is very difficult to grow 
plants if soil of field selected for raising root-stock or to 
establish new orchard have heavy infestation of root-
knot nematode. Therefore, it is necessary to select a field 
where guava nursery was not raised for at least past 
three years, cultivation of root-knot susceptible crops 
(brinjal, tomato, chili, sugar beet, tobacco, water melon, 
beans, potato, pumpkin, basil, rose, garlic, cabbage, 
maize groundnut, onion, etc.) should have not been 
done in selected field. The field should be prepared 
properly and weeds should completely be disposed. 
Raised beds of 1.0 to 1.5 meter in width should be 
prepared and be treated as per the recommendations 
made after soit nematode population testing. At least 20 
samples per acre should be collected form top 15 cm soil 
strata for nematode population assessment. Sampling 
should be done gently, collected sample should not be 
pressed and samples should be submitted to laboratory 
immediately after collection to avoid death of delicate 
tiny nematodes. The nematode testing can be done in 
our institute. If Root-knot nematodes are not found in 

2field soil, still 100 g neem cake should be applied per m  
soil as a precautionary measure and sowing should be 
done 10-15 days after it. In confirmed presence of 
nematodes, better to go for other nematode free field or 

Symptoms

Disease management in nursery

u;h tM+ksa esa izos'k dj tkrh gSaA lw=Ñfe;ksa }kjk mRiUu fNnz] 
dod jksx dkfj;ksa dks lqxe izos'k }kj miyC/k djkrs gSa 
ftlls tM+ xzfUFk izHkkfor tM+ksa esa mdBk QQ¡wn vf/kd ik;k 
tkrk gSA vuqdwy ifjfLFkfr;ksa esa lw=Ñfe dk thou pØ 
25&27 fnu esa iw.kZ gks tkrk gSA bl lw=Ñfe dh vf/kdre 
la[;k cyqbZ ls cyqbZ&nkseV e`nk esa ik;h tkrh gSaA e`nk ds 
d.kksa dk vkdkj tSls&tSls eghu gksrk gS] lw=Ñfe dh 
xfrfof/k;ksa ij foijhr izHkko mRiUu djrk gSA

laaØfer ikS/kksa esa izkjafHkd y{k.k iks"kd rRoksa dh deh] ifRr;ksa 
dk ihyk gksuk vkSj eqj>kus tSls y{k.kksa ds :i esa mRiUu gksrs 
gSaA ckn esa ifRr;ksa dk >M+uk izkjaHk gks tkrk gSA jksx xzLr isM+ 
esa Qyksa dk vkdkj ?kV tkrk gS lkFk gh u;h o`f) Hkh lhfer 
gks tkrh gSA vr% lØfer isM+ Hkys gh thfor cus jgsa ysfdu 
budh mRikndrk cgqr de gksrh gSA bl izdkj ds ikS/kksa ;k 
isM+ksa ij mijksDr y{k.k eq[;r% xzh"edky esa fn[kk;h nsrs gSa 
vkSj o"kkZ _rq vkus ij ;fn [kkn vkSj moZjd ds lkFk izca/ku 
ds mik; fd;s tkrs gSa rks lq/kkj Hkh gksrk gS] vU;Fkk isM+ ej Hkh 
tkrs gSaA tM+ksa esa xaHkhj laØe.k ls xzLr 1&4 o"kZ mez ds ikS/ks 
vpkud ¼10&15 fnu esa½ gh lw[k tkrs gSa vkSj lw[kh ifRr;k¡ 
ikS/ks ij yEcs le; rd yxh jgrh gaS] Qy ihys iM+dj >M+ 
tkrs gSaA vf/kd mez ds isM+ /khjs&/khjs detksj iM+rs tkrs gSa] 
bu ij ifRr;ksa dh la[;k de gks tkrh gS vkSj Qy dM+s&dkys 
gksdj yEcs le; rd isM+ ij yxs jgrs gSaA 

  

izk;% d`f"k iz{ks= esa cht cksdj ikS/k mxkus dk izpyu gSA ewy 
o`Ur mxkus ;k u;k ckx yxkus esa vxj lacfU/kr iz{ks= dh e`nk 
esa igys ls gh tM+ xzfUFk lw=Ñfe dh vf/kd la[;k ekStwn gSa 
rks LoLF; ikS/ks mxkuk dfBu gks tkrk gSA vr% vko';d gS fd 
ikS/k mxkus ds fy, ,sls iz{ks= dk p;u fd;k tk;s ftlesa de 
ls de fiNys rhu o"kZ ve:n dh ikS/k u mxk;h x;h gksA 
lkFk gh mdBk ,oa lw=Ñfe xzkgh vU; Qlysa ¼tSls cSxu] 
VekVj] fepZ] 'kdjdUn] rEckdw] rjcwt] lse] vkyw] dn~nw] 
pqdUnj] rqylh] xqykc] yglqu] canxksHkh] eDdk] ewxQyh] 
I;kt vkfn½ Hkh u mxk;h x;h gksaA ikS/k dks mxkus ls igys 
iz{ks= eas tqrkbZ djds [kjirokj u"V djuk pkfg,A iwjs iz{sk= 
esa mHkjh gqbZ 1-0 ls 1-5 ehVj pkSM+h D;kfj;k¡ cukdj mudk 
mipkj lw=d`fe dh mifLFkfr gsrq e`nk tk¡p djkus ds ckn 
izkIr laLrqfr;ksa ds vk/kkj ij djuk pkfg,A mDr tkap ds fy, 
e`nk ds Åijh Lrj ls 15 lsaVhehVj xgjkbZ rd dh feV~Vh dks 
feykdj izR;sd LFkku ls 100 xzke feV~Vh ds uewus [ksr ls de 
ls de 20 LFkku izfr ,dM+ ysdj iz;ksx'kkyk esa Hkstuk pkfg,A 
/;ku jgs fd [kqnkbZ gYds gkFkksa ls djsa] uewuksa ij vf/kd 
Hkkj@nokc u gks rFkk uewus ftl fnu bdV~Bs djsa mlh fnu 
iz;ksx'kkyk igq¡pk,¡A lw=Ñfe;ksa dh tkap gekjs laLFkku ls 
djk;h tk ldrh gSA ;fn e`nk esa lw=Ñfe ugha gaS rks lko/kkuh 
gsrq izfr oxZ ehVj 100 xzke uhe dh [kyh feykus ds 10&15 
fnu mijkar cht dh cksokbZ djuk pkfg,A ;fn lw=Ñfe;ksa dh 
mifLFkfr gS] rks vU; iz{sk= p;fur djuk pkfg, ;k izfr oxZ 
ehVj 10 xzke Fkk;ksQsusV feFkkby ds lkFk 50 xzke 
dkcksZ¶;wjku ;k 200 xzke uhe dh [kyh ds lkFk tSfod tho 

y{k.k 

ikS/k'kkyk esa jksx izca/ku



apply 10 g thiophanate methyl plus 50 g carbofuran or 
200 g neem cake plus 25 g bio-control agent (Trichodema 

2harziannum or T. viride) per m soil, surface. Thiophanate 
methyl solution should be drenched and other 
components can directly be mixed thoroughly into soil. 
Soil must be kept moist after the treatment application. 
The nursery rose with above-mentioned care expected 
to be disease free, however, while digging and shifting 
plants to poly bags observation should be made on roots 
for root-knots.

The poly bag mixture should also be nematode-free. The 
soil taken from cultivated land should be placed on 
cemented platform or on polythene sheet under Sun and 
let it dry completely. Moist the soil and cover it with 
polythene sheet for 10 days for getting sterilized under 
Sun during summer months. Thereafter mix 25-50 g 
neem cake and 10 g Trichodema per kg of soil. The poly 
bags filled with this mixture should not be placed on 
infested soil. In order to minimize the chances of 
infection by nematodes, plants may be raised from 
vegetative cuttings instead of growing from seeds. It 
would not need grafting. The method has been adopted 
at several locations.

Preparation of pits is recommended for transplanting of 
guava grafts in field. While digging the soil came out of 
pits should be tested for presence of root-knot 
nematode. If nematodes are present, neem cake (500 
g/pit) and Trichoderma (25 g/pit) or carbofurn (50 g/pit) 
should be mixed in soil for filling the pits. Neem cake can 
be applied even if nematodes are not present because it 
not only manages the disease but also serves as good 
source of nutrition. Transplanting should be done 15 
days after filling the pits. Application of 500 g to 1 kg 
neem cake plus 25 to 50 g Trichoderma in tree basin each 
year before onset of monsoon keeps orchards healthy for 
several years. Guava crop is responsive to pruning and if 
it is not done, reduction in fruit size and taste may occur. 
Therefore, proper doses of manure, fertilizers along 
with disease management and pruning should be 
applied in guava orchards.

Disease management during transplanting 
and later in orchards

uk'kh ¼VªkbdksMekZ gkjft;kue ;k Vh- fojhMh ½ 25 xzke feV~Vh 
esa feykus ds 15 fnu ckn cksokbZ djuk pkfg,A Fkk;ksQsusV 
feFkkby dk iz;ksx ?kksy cuk dj rFkk vU; dks lh/ks Hkwfe esa 
djuk pkfg,A e`nk mipkj ds mijkar Hkwfe ue cuk;s j[kuk 
pkfg,A bl izdkj ls mxk;h x;h ikS/k jksx eqDr jgus dh iwjh 
laHkkouk gksrh gS ysfdu ikS/k dks FkSfy;ksa esa LFkkukarfjr djrs 
le; tM+kas ds LokLF; ij utj j[kuk pkfg,A 
[ksr esa cht cksdj mxk;h x;h ikS/k dks FkSfy;ksa esa LFkkukarfjr 
djus gsrq rS;kj dh tk jgh FkSfy;ksa dks Hkjus ds fy, feJ.k Hkh 
lw=d`fe eqDr gksuk vko';d gSA blds fy, mitkÅ [ksr dh 
feV~Vh dks iDds Q'kZ ij ;k ikWfYkFkhu pknj ij Mkydj igys 
rks [kwc lq[kk;sa vkSj fQj bls xhyk djds ikWfyFkhu ls <ddj 
xfeZ;ksa esa 10 fnu rd /kwi ls folaØfer gksus nsaA blds ckn 
blesa uhe dh [kyh 25&50 xzke izfr fdyksxzke rFkk 
VªkbdksMekZ 10 xzke izfr fdyksxzke feyk dj FkSfy;k¡ rS;kj 
djsaA rS;kj FkSfy;ksa dks laØfer Hkwfe ij u j[ksaA
[ksr eas chtw ikS/k mxkus ds LFkku ij ;fn dksey 'kk[kkvksa ds 
NksVs&NksVs VqdM+s yxkdj ikS/k rS;kj dh tk;s rks laØe.k dh 
laHkkouk de dh tk ldrh gS vkSj dye cka/kus dh Hkh 
vko';drk ugha gksxhA ;g fof/k dbZ LFkkuksa ij ve:n dh 
ikS/k mxkus gsrq viuk;h tk jgh gSA 

iz{ks= esa ikS/ks yxkus ds fy, igys xM~<s rS;kj djus dh laLrqfr 
gSA xM~<s ls fudkyh x;h feV~Vh ds uewus ysdj mlesa lw=Ñfe 
dh mifLFkfr dh tk¡p djkuh pkfg,A ;fn tM+ xzfUFk lw=Ñfe 
ik;s tkrs gSa rks xM~<k Hkjrs le; uhe dh [kyh 500 xzke ds 
lkFk 25 xzke VªkbdkMekZ ;k dkcksZ¶;wjku 50 xzke izfr xM~<k 
feV~Vh esa feykuk pkfg,A lw=Ñfe u gks] rc Hkh uhe dh [kyh 
iz;ksx dj ldrs gSa D;kasfd ;g jksx fu;U=d ds lkFk&lkFk 
leqfpr iks"kd rRo Hkh miyC/k djkrh gSA bl izdkj xM~<s 
rS;kj djus ds yxHkx 15 fnu ckn ikS/ks yxkuk pkfg,A ckx esa 
izfr o"kZ o"kkZ iwoZ 500 xzke ls 1 fdyksxzke uhe dh [kyh ds 
lkFk 25&50 xzke VªkbdksMekZ ds iz;ksx ls ikS/ks vusd o"kksZa rd 
jksx eqDr jgrs gSaA ve:n dh Qly ds vPNs mRiknu ds fy, 
bldh dVkbZ&N¡VkbZ dk fo'ks"k egRo gSA ftu ckxksa esa dHkh 
dVkbZ&N¡VkbZ ugha dh tkrh] muds Qyksa dk vkdkj vkSj Lokn 
Hkh izk;% ?kVus yxrk gSA vr% leqfpr [kkn vkSj moZjdksa ds 
iz;ksx ds lkFk&lkFk jksx izc/kau vkSj fu;fer dVkbZ&N¡VkbZ 
Hkh djuk pkfg,A

Ckkx yxkus gsrq jksikbZ ds le; ,oa ckx esa jksx 
çca/ku
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