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Understanding Fertilizer Numbers

S o * Mitrogen
L' + for plant color
and growth

* Phosphorous
= for fruit &
flowers
= Potassium
= for strong

roots
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In India, Banana mosaic was first reported widespread in Jalgaon
district in Maharashtra state in 1943, but was attributed that time .
to lack of proper manuring and irrigation. Later on a sudden . G ITTERVT AR SIS R ST T 2363
outbreak of a mosaic disease affecting the Dwarf Cavendish banana | IT<AT ﬁthéﬂ'\”ﬂ? HERTY ITHE e600¢ TaR
commercially grown in Eastern Khandesh, Surat, Thane, Nasik and ST THUT Qoloy SPTET T BIOATT 3T
Poona dlStI:lCtS was 'observed in November, 1949 (.Kamat and Patel, e 232 SPTHEN 0.9% URE R 3% WA
1951; Desai and Bhide, 1956; Capoor, 1959; Desai, 1963). Now the - .
disease is known to occur in almost all the banana growing states v .I < ) wigHTal feeg 3. Si. 3for 8.
of the country. Desai (1963) reported the results of survey of 16,078 | &2dis I 230§ Hed WG A Pedl,
acres comprising 9047 gardens in Maharashtra state where he found | ey woyof} fSiega 23% wfa Rvn MG

7661 banana plantations free from banana mosaic. In 1342 gardens c
3T TR AT dob IERITHER 200% T HigHfa
the incidence was upto 0.5%; in 26 gardens from 0.5 to 1%; in 13 °

gardens from 1 to 2%; in 3 gardens from 2 to 3% and in 2 gardens HIGRT He3l.

above 5%. Mali and Deshpande (1976) surveyed the Marathwada ffeegd v
region and reported the incidence upto 23% in Parbhani district | Jqfy JSard 2330
of Maharashtra state. The incidence of banana mosaic may reach — el
as high as 100% in some localities in Gujarat state. When plants ’
are infected early, sheath rot and heart rot are commonly noticed. | HIERUT 000
Joshi and Joshi (1974) stated that taking into account about 15,000 | HGHR gbeeR
hectares under banana cultivation in Gujarat stateand conservatively | o8 gt BpEe |
only 5% infection, the yield loss due to mosaic in South Gujarat o

was more than 10,000 tons, which amounts to more than 3 millions S A
rupees every year. Rao (1980b) reported the incidence of banana | SHIONd S, S ||
mosaic disease in banana cultivars Robusta, Dwarf Cavendish and | feegdbeeRk Pl AT |
Rasthali from 2 to 7% in parts of Andhra Pradesh and Tamil Nadu. HAORE  RAuA
Kadhirvel et al. (1986) reported 20-80% incidence of banana mosaic 31757 31) TROToY W ?
in cv. Poovan from Trichi district in Tamil Nadu. i

v, foar IRdt (B8

(Ref.- Book : Viral Diseases of Banana; Author - S. J. Singh, 2003, . f
P. 44 - 45) feeqepeeR  Tfs -
grefl S0 g 318,
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Infectious Chlorosis/Banana Mosaic Virus

Chlorosis is a common symptom of this disease. Mild chlorotic streaks along the veins are found on infected leaves.
The veins are raised and leaf shows brittleness. The rotting of heart leaves in cultivars Robusta and Cavendish
clones have been observed. The chlorotic streaks never turn necrotic as it happens with BSV infection. The primary
spread of this virus is through suckers. Aphids, Aphis gossypii, A. craccivora, Rhopalosiphum maidis, R.purnifolia,
Myzus persicae and Macrosiphum pisi have been reported to carry and spread this virus disease. The host range of
this virus exceeds 800 species. Aphid transmits the disease from banana-tobanana and from cucurbitaceous plants
to banana. The transmission by aphids is in a nonpersistent / stylet borne manner. Elimination of infected plants
and maintenance of diseasefree plantation through the use of disease-free plants is only solution.

(Ref.- Book : Improved Production Technology of Banana; Author - H. P. Singh and B. S. Chundawat, 2002, P. 28;
UBU3 § YA FIRBRA] BYT HASI GG dosedl difdd ielfse gRadba.)
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2.2 Mosaic (Infectious Chlorosis)

In India, it was first observed in 1949 in some
districts of Maharashtra and Gujarat. The incidence
of the diseases has been reported from all the banana
growing areas of the country causing 30-40 per cent
losses in Jalgaon district (Maharashtra) alone.

(Ref.- Book : Advances in Hoticulture. Author : K. L.
Chadha and O.P. Pareek; Chapter : Virus Diseases of

Banana. By - Arvind S. Summanwar, T. S. Marathe
and R. D. Ram, 1993, P. 1433-1434)
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Host range and ecology

In studies on some of the earliest outbreaks of banana mosaic in New South
Wales it was noted that they were localized to individual plantations or
groups of plantations in or around those in which cucurbits, tomato or other
vegetables were being grown (Magee, 1940). This led to the suggestion that
the main spread of mosaic is by aphids dispersing from vegetable crops to
banana and not between banana plants. Later evidence is consistent with
this view, as in Taiwan where the most important factor influencing the
incidence of mosaic is the type of crop grown nearby (Tsai et al., 1986b).
Infection was much less in banana plantings alongside rice or banana than
in those near crops of beans or vegetables and 81% infection was recorded in
a planting that had been inter-cropped with cucumber.

In the Taiwan study there were marked seasonal differences in numbers of
winged aphids caught in water traps within banana plantings. Relatively few
were trapped in the hot summer months between May and October which
suggest that the main virus spread occurs during the cooler winter period.
The aphids caught and known to be vectors of cucumber mosaic virus
included the banana aphid P. nigronervosa and several other species that
do not usually colonize banana. They include Aphis gossyppii and Myzus
persicae that have a very wide host range including many vegetable crops.

Cucumber mosaic virus infects many weed species and infected plants have
been noted in banana plantings affected by mosaic disease (Magee, 1940).
(Ref.- Book : Bananas and Plantains; Ed. - S. Gowen, 1995, P. 377)
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Table 2. Geographical distribution of Infectious Chlorosis

Place Reference

Australia (NSW) Magee (1930); Burt (1988).

Borneo Reinking (1950).

Brazil Wardlaw and Mc Guire (1933), Zambolim et al.
(1994), Barbosa et al. (2000); Pietersen et al. (1998);
Trindade et al. (1998), Eiras et al. (2001).

Cameroons Wardlaw (1948).

Central America Waite (1960).

China Kao and Faan (1983).

Columbia Ciferri (1949); Casteno et al. (1994)

Crete Avgelis (1987).

Davao Calinisan (1938).

French Antilles Yot-Dhauthy and Bove (1966); Lassoudiere (1979).

Egypt Wardlaw (1972).

Ghana Wardlaw (1940).

Haite Osei et al. (1995).

India Kamat and Patel (1951); Desai and Bhide (1956);
Capoor (1959); Mali and Rajegore (1980);
Estallita et al. (1996)

Indonesia Feaken (1972).

Ivory Coast Yot-Dhauthy and Bove (1966); Lassoudiere (1979).

Israel Nitzany (1975).

Lebanon Wardlaw (1972).

Morocco Bouhida and Lockhart (1990).

Philippines Sanjuan (1985); Magnaye and Eloja (1968).

Puerto Rico Bird and Wellman (1962); Niblett et al. (1994).

Somali Island Castellani (1955).

Surinam Van Hoof (1962).

Tanzania Vuylsteke et al. (1998).

Trinidad Wardlaw (1934).

Taiwan Hwang (1991).

Zanziber Vuylsteke et al. (1998).

South Africa Pietersen et al. (1998).

(Ref.- Book : Viral Diseases of Banana; Author - S. J. Singh, 2003, P. 46)
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2.14.1. Legislation and spraying

Following two localized outbreaks of cucumber mosaic in Gross Michel in
Honduras in 1955 and 1957, diseased plants and extensive areas surrounding
healthy plants were sprayed with insecticides. Then the diseased plants were
cut and sprayed with diesel oil. Adam (1962) described a reduction in virus
incidence on Giant Cavendish from 21.2 in 1956 to 0.1 in 1960 in cases of
1000 acres in Honduras. Infected plants were removed. Twenty five acres
around diseased plants were sprayed with nicotine sulphate at 20 and 40 day
intervals following eradication. It has since been found that these expensive
measures are not necessary and roguing of diseased plants alone has provided
good control. After the rogued plants have decayed the area is re-planted.
The mats are destroyed with herbicides. In India, to control and eradicate
this disease, a scheme was sponsored by 1.C.A.R., in 1957 (Desai, 1963).
The disease was brought under check by destroying the diseased stools and
planting disease-free suckers in new areas. The susceptible weed flora and
inter cultivation of cucurbits with banana also play an important role in
outbreaks of banana mosaic. Under these situations, weeds should be checked
by spraying herbicides and inter cultivation of cucurbits should be stopped.

(Ref.- Book : Viral Diseases of Banana; Author - S. J. Singh, 2003, P. 61- 62)

A1 Bard Ad &, fagrer @d, YgHIF o,
ey yTeR foba vare HIvfieR) Fifde, o
fAYTU] 131 3131 BARVAT BovedT HTGBAI.
3% J8T T BaRvid fSrem-mared Al
7 fobs H2M ARUIR? 37101 fAvaE! 3ere=nd
1 AUR? U ASTSATA 3R BaAROI
Pol, G AR aTE Fegil BRUNAT Hedbid!
Pl YBl Ub HGdSAM fbehmRIb
HaRvfl H@l. G Barviidie 3R UeRT
3NV TS YA FETe. 7T feame
R ST TR A fheda Ao AT
i TR gt ot 3701 FRTASE T TR
FA.

Uh[ 3ABI BARUN Bt quT ST
A BRI BA! ATE H7T IPHeNS d
UaATSd fdbed B HRUIR? TS JFHRAT
gred HaRofiA SrE gid. e gt
fAT=TRITST &1 faaR Aiso) IR e,

92 - fAunciar =0T 7199 318 B2
I : B AHY RGBT 9 B~ a1 Sanaed uaed
T BT R 3T & 1 s JHT SR AT
AP BIHER GGT ATe! AT QI T BRUT ATed SIS
i AU a% AT Bl

TP IS 1 3] IR Beh I eegdear
bl AU BPIEE B! AT, GIR TS o 331 ATGAIRAD
3ACH Hed. TG Bl 3G 9 FAfdar damied dodt
S BT, HepT febaT T 37707 HisfaresT s Sdet s
T8, A& U BRUT TS 1 TR 2cimed) gas| dbosral
BPIaE 8id ATEl. d 31 gy FUGaPT 8ard. aad apmed qo
ATIASTA THA. BRUT A IR AUHRIG T aTIR T d IPNiaR
1 3a1Hed Bt RiTaR fRAvAiar yrgwia .
WY - &R AoasATST BaRvit Bt ad) S fRAvasd &1
ATTHT ATEL?
I : R R qurd! fhehmRierdl Barul
BRI BRI AT TSP a3 U HIEId HTe. R1 Gegl
31 BT ST 3N ARl i, B3 BARUAT Hedl,

TR R

digodisl @ VAR dl. IR, AEURIE],

1. 3. SgroTgR a1 Tait RAvAET VehTfcies e e

3151 vael M RATHERN BIe 3TdiHT FgT AT ATl Jp1

RATHE 4o 3u¢H HHIT SPIT AN, § U 37163 3aTevvl
37T SITRTAR 378,

a6 AIGRIdIG —grdt, [T, I2i, Adie, Pldag a1

- VR Y

GHAAR FiH1 2 5 009 HI BIBAR (dl. 51, YY)
Aofics AT el Idlcs A<l badt aridics [vHeT

IPT=R gBToft Y drT. Gidd &, o, urdlss a v1si3T 3, urdles

8



BRUT 4RI 35! RATAS eh 38 d 314 TMaHed Bebh
feeg@eaR Ui BPIFE! 3.

U9 - AT AT Sd &I FAvA Ad AE?

IR : TR TEUTS 81 IR ST 31 PBod! JcaTaase JTd 318
U] T Sdics bl RATAE! Id ATE & 00T Y 3H1e. HROT
dul Tgees fI 3NN JHRd! dut Jamed 3rgdTd. fAuned
STURIOTRY (81Re) 0T ST 311, Raw, Hia, Shioias gelt
T IRE! AU SR 90T BIEH! ATl aR Jgol IPra A
IR B 3707 MS JHAH &N, 020 WIS Hedl 2,y &4
9IS AHES dl. WEITid IieA] Bodi<l Yddb 4T Sdes M
QI -1 81T e Qo Tads Y RITHET I STTe! arat 4T,
YA R A1sht gt A0 JMERUTd =i Hicl YH1omd
w11 & i = S fe BielT foTeriHTel ST 3UH CrebTed BPTe
B, IPId SR BT IdNRE dul 3R @R o) fAuaed
TP ERe AT &1 4o T SR fAuHedsr T ot e,
3 3 TR ALY =l I AR DI A0T Sa! R FAH

A & IPId PO TBRE! AT 3Rd TR RATHER oy

3fached 3TE & Salld U Hodl SPTRId GRI<AT fedr 37Te.

w3 - R 31E 39edt i A1 aredr?

I : Rvaed=an seq Ruaedl @RI AgsT 1 3151

A 2T ST ATEY. AT FRATAEAT SEIST 73T T o7 Al

e TR ol &d Y. 77 fRAUHER) 211S 3aTd &1 Sard &

T 3718 3AM0Y 31TE 3U¢H Bbas! AR I0T A ATEY &T IRTHSA 378,
PRI BB BRI RN YR BIg T3 78U 3ATeh

TR S L. TR Ieet! (A5 Bt AT FR HYUT 3E=Td, JA53Td

Rl I vHIfAS FawRIA

17.5 Integrated Disease Management

In nature, the viral diseases in banana are spread
through planting materials and from plant to plant by
insect vectors. Thus, a strict legislation to regulate the
movement (quarantine) and certi-fication program of
banana planting materials are required to mitigate the
impact of viral diseases on banana industries. At farm
level, the damage by banana viruses can be minimized
effectively by using integration of several methods
such as use of resistant/tolerant cultivars, cultural
prac- tices (roguing and eradication), and vector con-
trol. Among several methods used, the exclusion of the
disease by effective quarantine, use of healthy planting
materials by a well-regulated certification program,
and destruction of diseased stool are considered most
effective in managing the banana viral diseases.

(Ref.- Research Paper -S. Tripathi et al.; 2016)
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17.2.4.3 Disease Transmission, Host
Range, and Epidemiology

The spread of the disease occurs in nature through
vegetative planting material and by over 60 dif- ferent
species of aphid vector including Aphis gossypii, A.
craccivora, Rhopalosiphum maidis, R. prunifolium,
and Myzus persicae (Rao 1980). CMV has a wide
host range, infecting over 900 species in almost every
region of the world. Aphids usually acquire the virus
from diseased weed and other crops growing nearby
and spread to banana plantation due to migration of
virulif- erous vectors from diseased areas. However,
most of the aphid species do not colonize on banana,
but they may be able to transmit the CMV with
relatively less efficiency during their exploratory visit
to banana. A higher incidence of CMV was noticed
in a newly planted field maybe because of lack of
alternative host for virulifer- ous aphid vectors within
the field. However, a better understanding of disease
epidemiology and aphid vector ecology is required.

(Ref.- Research Paper -S. Tripathi et al.; 2016)
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