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ABSTRACT

"The plant quarantine procedures 2nd techniques adopted by ICRISAT
for the exchange of seeds of sorghum, pearl millet, pigeonpea, chickpeoz,
and groundaut are described. For the imported germplasm, the procedure:
include 2n istermediate guarantine for groundaut cuttings, fumigation,
vistal wnd microscopic examination, seed
sceds oy enzyme-linked immunosarben: as

Iy«
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v(ELISA), and finally grow.-

treatment, testing groundn:
2
ing the seeds in posientry guarantine isclation arca (PEQLS) bafore rei
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to seiendsis. Similarly, to export the germplasm, regular inspection of croy
i S

oa, colizctioa of healthy seeds folies -

tion znd conducting the ELISA test fu:
groundnut are the o5
to national plant
certificate. i

vegeraiive terial of ICRISAT manluie crops were imporied from &
countries. and 701,547 samples ennorizd to 143 countries through ¢
national plant quarantine authorides.

To improve the eficizacy of the plant quarantine system in furv:.
the strategies proposed 1o be explored include (a) use of serological techzi-
cques for detecting seedborne viruses, (b) adoption of new discase indesi-
techricues, and (<) updating information on treatment schedules, pr
cedures, and compilation of informaticn on pests, diseases, and wesds -
plant cuarantne imporaance with relervance to ICRISAT's mandate crep

INTRODUCTION

The International Crops Research Institute for the Semi-Arid Trop::
(ICRISAT) is a nonprofit, scientific, rescarch and trzining institute receis
ing suppont from donors through the Consultative Group on Internation:
Agricultural Research (CGIAR). The Institute was established by CGLAT
in 1972 at Patancheru, near Hyderabad, Andhra Pradesh, India. Its mandz:-
includes the collection, evaluation, maintenance, utilization, ard distrib.
tion of sorghum, pearl millet, pigeonpea, chickpea and groundnut germplas:.

As per the memorandum of understanding betwsen the Government ¢
India (GOI) and ICRISAT, unrestricted movement of seeds of five mam'i:'
crops into and out of India is permitted after observing the national piz:
quarantine regulations. Further, GOI recognized ICRISAT Plant Quarar
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e Unit as an Export Certilication Laboratory (o k under its cJose
cupervision, T authorized the Director of Central Plant Protection Training
Lennune (CPPTD) ocated at Rajendianagar, Hyderabad, toactas the Quaran-
e Autharity o clear JCRISATs seed materal of s mandate crope, and
e Director, National Burean of Plant Genenie Resourees (NBI'GR), New
Delhi, for cops that do not form part ol TCRISAT's mandate (suchas ot
anllens). Tn 1975, GOL constitated a conmittee to review and revise the
quarantine artangements for ICRISAT germplasm o faahitate smooth
earsnee of germplasm as well as 1o chedk introduction of exotic pests/idvcases
of quarantine importance, In July 1930, GOLauthorized the Repional Plant
OQuarantine Staon of NBPGR ae Rapendianagan, Hyderabad, s the solcplant
quatantine authority, to dear TCRISAT's mandate crops s well, 1t also
aetrucied the Indian Customs auihorities to ensure unresticted movement
ol those seeds from the port of entry 1o NBPGR,

NATTONAL QUARANTINE REGULATIONS

[n Indi, at present, two cateponies of egislative measuies are i opera-
Hon to control pests, discases and weeds, They ae (1) lepnbive measares
tiouph “The Destructine Inseets and Fests Aay 191 (1 oF 1911), and
() Jepashatve measures theough State Agricultural Pestsand Dicases et

Under the st ctepory of repabatory measures, GO took lepislative steps
as L back as 1914 w0 prevent entry ol pests and diseases o Tndia The
At was passad by the Governor General ol Tndeom Councd on 3 1b 1914
whorem ules poverning the mmport and movanent ol phints and plant
materials, msedts, dnd funge are framed (3). he second category ol the
repulatory control deals with the neeessary legishation for the control of
potentially dangerous and destructive pests, discases, and vbnoxions weeds
- Indu.

['he present paper lughhphts the regulations and quarantme procedures
that are followed by ICRISAT for safe exchange of permplasm and - the
rehabiliny of the present system i mimmizing, the sk ol the introduction
al” exotie pests/pathupens and weeds.

PLANT QUARANTINE PROCEDURLES FOR
IMPORTED GERMPLASM

Al e germplasm material meant for TCRISAT 1ecaved at NBPGR
[rom other countries, are accompanied by a phytosanitary certificate e the
furm preseribed by the FAO/Tntermational Plant Protection Convention 1951
(also called the ‘Rome Certificate’), The seeds of sorghum, pigeonpea, and
Cuckpea are Tunnpgared ander vacaun ata pressaie o 129 ol mercary,
with o methyl bromide dosage of 32gm ™7 for Ahr; nullet and groundnut
are Tumigated at normal atmospheric pressure with aluminium phosphide
dosage of Jgm” I for five days (11),

Alics l'umi;;:ll'. the seeds are subjected o the gravity method w4
exutic nematodes, and visually examined 1 discard weed seeds, soil ¢l
stones, brohenfdamaped seedy wad other mipuiines, In case o sorghum
pearh millet, the hidden itestation by msecis as detecred by Ashian S,
Tutestation Detearon and Tor brachnd imlestation in priconpead ad i
the seeds ane subjected o cadiography.

DETECTION OF FUNGAL AND BACTERIAL PATHOGEN

Fo detect bacter h and fungi on the surlace of the seeds, the follow
procedues and techniques are adopied:

i use almagnilying plass o separate moldy seeds, smat sorand solen

b, washmp/sedinentation methods 1o 1solate fungal sporey;

¢ bloter test, which consists of placing seeds on most filier paper
heeping those i an mcubation chamber for seven days at 256wl
b lighe and dack eycde, o deteat seedborne funyn, and

dothe use of petn dishes with apgar media for detecon of spedilic
hke Ascochyta sp.

DETECTION OF GROUNDNUT VIRUSES

Fhe groundnut seeds are grown for six weeks m an msect-prool s
howse and kept under observation for cnpression of viruy disease (
peanut mottle, peanut stunt, marginal Cilorosis, peanu stripey and ting
symptoms: Plants showing virus-like symptoms aee detaned and anly u
gy lookang healthy aee teleased for growing postentiy ([ll.lr.llllinc’ln
ton wea (FEQIA) at ICRISAT Cemter. For the lust two years, grounds
germplasm hines imported into Tndia are also being reated by cozyme-lint
mmunosorbent assay (ELISA) techiique on diy seed, Tollowed by prow:
outand mfechvity tests. This procedure is found 1o be (quite satsfacton
Lackling peanut mottle virus in this crop (12). | :

ADDITIONAL REQUIREMENTS FOR IMPORT IN RESPEC
OF TICRISAT CROPS

dccl./.\:.(;l:ﬁ,rg l,l:t :1:;::;:(3 (;(1I;S2tl]:|fl.l{:xxxl.mc' regulations, specific uaih.lmn.
S cntioned in the phytosanitary certificate
@ salepuard apainst spectfic pests and discases whose introduction can

considered vy high risk o the crops in India. The requirelnenty are

follows:

Sorghum. Sced samples should be cetified as collected rom ficlds .
were repulaly inspected during active-growing season and were found 1o
[ree trom infection of bacterial leal stripe (Pscudumonas andropogonis) a;
bactenal leal’ streak (Xanthomonas campestris pv. holcicake). Further, the see
must be free from southern leal blight (Dreschlera maydis).

Pearl millet. Sceds should be certified as collected from crops Iree fro
infection of downv mildew [ Celarnebnra avaiedsdaal
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Table 1

Sced treatment schiedule for ICRISAT mundaie crops

| Crop Treatment Remarks (if any) References
Sorghum 1. Thiram or captan @ Praphylactic measure 5
2.5pky ! apainst seed rot or
muolds
i, Carboxin @0 1.5pkp ! Apainst smut discuse 10
i, Metalaxyl @ dpkp ! Apainst downy inildew !
Chiekpea 00 Mixture of benomyl and  Against wilt disease 2
thiram (3:2) @ 1.5pky !
i Thabendasole @ 3k b Apainst ascochyta hlight i
| Pipeonpen Mixture of benomyl and  Apainst wilt diease 1
thiram (3:2) @ 1.5k
J Crironndnut Thitam @0 Spehy ol seed Apainst Tunpal pathopens 9
Pearh mnller . Phe seeds are soaked i Apainst downy nnldew 6,7

O 1% mercune Chilonude
for 10min and then
thotouphly washied in
running water lor Smin,
Alter washing, the seeds
are tansterred mmediate-
ly into o water bath set

at 55°C for 12min.
Immediaely after the hot
water treaunent, the

sceds are transfeired 1o
water at room remperanne
Tor 2min cooliny after
which they are transferred 10
meabator ar 39 °C o

12he and then a0

for an addional 120,
Alter coolinge the secds e
treated with the funpacide
metalaxyl (Ridomil™ S0%
wettable powder) m Ipky !
seed in 1000m! of 1%
aqueous methyl cellulose
solution, “T'he seeds are soaked
in the fungicide suspen-
sion for 4-6 hr. “I'he
treated seeds are dried
under shade/sunlight and
can be used for sowing up
10 a period of four
muonths.

L%

TCRISAT's plant quatantine s'l for permplasm exchange

Chickpea. The sced samples should be certified as collected from plants
free from blight (Ascochyta rabiue) and virus discascs.

Pigconpea, T'here are no specilic requirements,

Groundnut, a. Sceds should be certified to be from a crop that wus
mspected repularly during active growth and found free from symptoms of
peanut mottle, peanut stunt, marginal chlorosis, and peanut stripe viruses.
b. The mother plants were free from two discases, i.e. rust (Puccin
arachidis) and scab (Sphaceloma arachuldis). ‘

The consignment of cuttings ol wild Arachis specics originating from
North and South America shall be subjected 1o intermediate quarantine in
non-groundnut prowing countries and only healihy seedlings or cuttings shall
be imported. At present such cuttings destined for JICRISA'T are grown for
one generation in preenhouses at the University of Reading, UK. “I'hie cut-
tings from healthy plants upon arrival into India are examined at the Plam
Quarantine Fumigation Station, Pakam Airport, New Delhi, and are prown
m the nethouse at TCRISAT Center under the supervision of NRPGR. ‘T'he
plants free from viruses are then transplinted in PEQIA for seed collection.

SEED TRENTMENT
Seed should be treated with pesticides priog to planting. "Fhe treatment

schedule followed for the seeds of sorghum, pearl millet, chickpea, pigeonpes,
and groundnut is given in Table 1.

POSTENTRY QUARANTINL

T'he seed material released by National Plant Quarantine authorities are
prown in PEQIA at ICRISAT for one generation under strict vigilance. I'he
PEQIA 1s about 50ha located in the South East corner of ICRISA'I” Center
and about 6ha of 1 s under cropping. Thas areacis aboat 200m from the
nearest crop fickds, "This areais also surrounded by trees acting as wind
barriers, The stV ol NBPGR and TCRISAT Plant Quarintine Unit mspedt
the crops twice i week lrom sowmy 1o harvest, The crops recenve adeqguate
plint protection mcasures throuphout the growimy, penod, and any plaot.
showing symptoms ol exoric dhscases are unmediely ropoed and mamcrared
Seeds harvested fiom healthy pliants are seleased 1o JORISAT scientisis,

Between 1973 wand 1987, 74,496 sced samples of sorghum, 21,845 af pear]
millet, 28,183 of chickpea, 8,389 of pigeonpen, 13,998 of proundnut, 5,707
of minor millet, and 5,000 groundnut cuttings, totalling 157,678 samples
were imported by ICRISATT from 94 countrices.

QUARANTINE PROCEDURES FOR EXPORT
OF GERMPLASM

The sced export from ICRISAT started in 1974, We strictly adhere to
the requirements Laid down by the FAQ/Plant Protection Convention (1951)

——for_the issuance of. phytosanitary ceatificate-foeexporting secds="Fhe GO



iproved the establishment of an export certification la‘lory. at ICRISAT
in 1978 for expeditious movement of germplasin to other Cuntrics. ICRISAT
provided the laboratory facilities and necessary staff to carry out the initial
operations to prepare the seed for export.

ICRISAT's Plant Quarantine Unit is equipped with fumigation chambers,
radiographic cquipment, an incubation room with ncar-ultra-violet light,
temperature and humidity controls according 1o DGISP (Danish Govern-
ment Institute for Seed Pathology for Developing Countries, Copenhagen,
Denmark) standards, entomology and plant pathology laboratorics, and rooms
for receiving, cleaning, inspection, seed treatment, and packing. The laboratory
is headed by the Chicf Plant Quarantine Officer who is assisted by well
qualified technicians in entomology and plant pathology disciplines, and one
fumigation assistant besides other support stall.

FUMIGATION

As soon as any sced consignment is received at the Plant Quarantine Unit,
it is subjected to vacuuln fumigation with a methyl bromide dosage of
32 7 for 4hr. Pearl millet and groundnut are fumigated under normal
atmospheric pressure with aluminium phosplide at a dosage of 3gm 4 for
five days (11).

‘The sceds are then examined, tested, and treated in the similar pattern
as in the case of imported sced before they are presented to the national plant
quarantine authority for issuance of a phytosanitary certificate. All seed
materials for export are also treated with Aldrin @ 3pkp " ! Seeds intended
for Jiscase-resistance studies or for response to different strains of Rhizobium
or chemical analysis are exported without treatment.

The seed packages are dispatched by airfreight or airmail, depending
upon the weight of the consignment and destination.

NUMBER OF SEED SAMPLES EXPORTED

From 1974 to 1987, 332,505 sced samples of sorghum, 122,025 of pearl
millet, 162,973 of chickpea, 37,379 of pigeonpea, 41,500 of groundnut, and
8,165 of minor millet, total numbering 704,547 weic exported from JCRISAT
to 143 countrics.

During these years there has been no report of the introduction of any
pest or discase through exchange of ICRISAT germplasm cither in India
or abroad and the procedures-followed by ICRISAT prove that the quaran-
tine system is functioning satisfactorily.

PROPOSED FUTURE STRATEGIES

To improve the efficiency of the plant quarantine system, in future, the
strategies proposed to be explored include (a) use of immunosorbent assay

techniaue and different antisera for detecting viruses and bacterial pathogens, .

e

.

(b) adoption of new d’sc indexing techniques, and (c) updating the treat-
ment schedulcs, procedurcs, techniques, and compilation of information on
pests, discases, and weeds of plant quarantine, their distribution and out-
breaks at regional and global basis.
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