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Rice planthoppers, the brown - planthopper
BPH), WNiaparvata lugens (Slal) and 1he
‘hitebacked  planthopper (WBPH), Swgatella
reifera (Horvath) (Delphacidae @ Hemiplera) are
nsidered as the 'Green Revolution’ induced
sts. Importance of resistant rice cultivars in the
-ce pest management programme was realised in
367 for the BPH and in 1973 for WBPH
feinrichs, 1988). In all rice growing countries,
tional  breeding programmes are  being
implemented to evolve resistant rice varieties (o the

planthoppers. There has been a substantial progress

in this area and & number of varieites resistant to
BPH and WBPH are now available for commercial
cultivation in our country (Table 1). A large
number of resistant sources have been identified for
he planthoppers (Table 2). The concept of team
esedrch in developing resistant varieties has now
seen well appreciated by the participating scientists
and' in releasing modern rice varicties. there is
greater awareness in infusing resistance. This paper

reviews the stale of art of the host plant resistance

works on BPH and WBPH in India.

Brown ﬁlantlmpper (BPH), Nilaparvaia lugens
(Stal.)

Distinct differences in levels of resistance 1o
the BPH under greenhouse conditions were [irst
ohserved at IRRI in 1963 (Pathak ef al, 1969).
Hences a° systematic evaluation of the world
collection of ‘Oryza sariva began in 1967 and hy
4986, 400 accessions out of 50,000 accessions
fsn.:rcencd, have been idenlificd as having resistance
‘10 N. lugens (Rapusas and Heinrichs, 1987). Most
aof the resistant accessions are from India and Sri
4Ranka. In addition, 132 wild Oryza spp. accessions
Ayve been identified as resistant (Heinrichs, 1988).
::En:cding programmes for BPH resistance have
sqen established in most of the Asitn countries and
simerous vaneties have been released since that of
W0, 26 in 1973 (Heinrichs, 1994). In Tndia, many

BPH resistant varieties, viz,, Jyothi, Co 42. Parijal,

Bharti, Shakti, Sonasali, PY3. Suraksha.
Sagar-Samba,  Chandan,  Vajram, Prathiba.
Chaitanya, Krishnaveni, Nandi. MTU 4870,

Bhadra, Asha, Pavizham, Karthika, Aruna, Makam.
Remya, Kanakam and Udaya have heen released,
But biotype selection in BPH has impeded the
development of resistant varieties in many areas,

BPH resistance could not be traced o any
morphological or anatemical characieristics of rice
plants and is usually attributed to either a lack of
phagostimulants or Lo the presence of anlilecdants
(Saxeéna, 1986). Low concentrations ol aming
acids, especially the sucking stimulant, asparagine.
wits considered to impart resistance o BPH in
Mudgo (Sogawa and Pathak, 1970). Later

 Yoshihara er al, (1979, 1980) reported that soluble

silicic acid and oxalic acid in resistant rice plants
served as sucking inhibitors. But this claim waos
disputed by the fact that both these acids are wier
soluble and their occurrence in phloem sap has not
yel been . demonsirated. Silica, which is lhe
elemental form of the silicic acid and oceurs in the
soil, 1s more likely to be transported through the
xylem vessels. On the other hand, oxalic acid, @
product of plant’s cellular metabolism. is highly
toxic even o the plant tissues and therefore. less
likely to occur in the phloem. Using a BPH
resistant Japanese breeding line. Shigematsu f nl,
(1982) identilied B-sitosterol and other sterols in
the phloem sap. B-sitosterol is a strong BPH
sucking inhibitor and Kaneda (1982) repored that
low asparagine conient intensifies the inhibitory
elfeet ol [ sitosterol. Volatile chemic.ls fessential
oils, terpenoids, aldehydes, [ty acids, esters,
waxes, ele. ) extracied as steam distillates have been
shown Lo affect the behaviour and biolugy ol the
BPH (Suxena and Okech, 1985) even though the
exact identity of allelochemics is yet 1o be nadle,
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Table 1. DPIT resistant varieties released in Indin
Variety Year of releasc Staie ' References

Suraksha (IET 7946) 1992 Andhra Pradesh Prasada Roo ef uf (1992)
PYI (I 13428 -45-2) 1985 Podicherry Bhagavndos er el (1985)

, Sapar-Samba (RNR 52147) 1994 Andhra Pradesh Kashikareral, (1994)
Chandan (RNR 74802) 1980 Andhra Pradesh Kashikir o aof (1990
Vajrmn (MTU 5249) 1986 Andhia Pradesh Suryanarayana ef e, { 19_‘1.‘-1':
Prathiba (MTU 5263) 1987, Andhin Pradesh Suryanarayana e ol (1963
Chaitanya (MTU 2067) 1988 Andhen Pradesh Suryandroyana el df (11993}
Krishnaveni (MTL 2077) 1989 Andhro Pradesh Suryanarayang e ol 1003
Wandi (MTU 5182) 1990 Andbra Prodesh Suryanavayana ef ol {1993}
MTL 4870 1991 Andhro Pradesh Survanprayana el el {1U493)
Bhadra (MO 4) 1978 Kernla Ban et arl, {1992)
Asha (MO 5) 1980 Kerala Bai et al. (1992)
Pavizham (MO 6) 1982 Kerala Bai eraf (1992)
Karthika (MO 7} 1985 Kerala Bai et ol 11992)
Apma (MO &) 990 Kerala Baiefaf (1992) .
Makam (IET 9268) 1990 Kerala Remabai ereal. (1992)
Remya (IET 9266) 1990 Kerala Remabai eral. (1992)
Kanakam (MO 11 1990 Kerala Remabai erof. (19492)
U:l:{:.-ﬂ (CR 190-107) ' 1985 Orissa Misra et al. (1945) B

Cook et al. (1987) suggested that the surface of
the rice plant plays a role in food plant selection by
the BPH. Surface waxes have been shown (o affect
BPH behaviour. Reduced settling and probing of

the plant surface after the exploration and’

movement off of the stem on Lo the leaves results
from chemical cues in the wax. Chemical cues
received by the BPH from the plant surface
originate from the alkanes or carbonyl compounds
of the epicuticular wax and vary among cultivars.
Analysis indicates that the chemical differences
between waxes are due to a higher ratio of long to
short carbon chain components in  resistant
cultivars. The enhanced surface activity and BPH
dispersal from IR 46 (Woodhead and Padjham,
1988) may accounl for the field resistance of this
cultivar  (Heinrichs, IQEE{]. The resistance
mechanism is believed to be associated with minor

genes which could be exploited in breeding for

polygenic resistance to the BPH. Briefly, rice
brecders have identified at least ten major genes
conferring resistance to various populations of
BPH. Resistance conferred by five genes, Bphl,
Bph3, Bph6, Bph9 and Bphl0 is inherited with
dominance, whereas resistance conferred by the
others, bph2, bphd, bph5, bph7 and bph8 is
inherited recessively. Bphl ‘and bph2 are tightly
interlinked, as arc Bph3 and bphd; therefore, no
rice cultivar can be developed with both Bphl and
bphZ or Bph3 and bphd. The other three genes,

bphS, Bph6 and bph7 apparently segregate

independently of these two pairs (Kabir and Khush,
1988). Rice cultivars carrying Bphl gene (e.g., R
26) were released starting in 1973, but [field
populations of BPHs adapted to these cultivars
within three years. Cultivars containing the bph2
gene (e.g., IR'36 and IR 42) were released starting
in 1976 and gave effective BPH control for another
six years, These were replaced hy rice cultivars
with the Bph3 gene (e.g., IR 56 and IR 60) in 1982,
but isolated cases of adaptation of BPH 10 Bph3
gene have been found recently (Gallagher er vl
1994), Thus field population of BPH have become
successively “virulent to resistance conferred hy
each of the first three major genes incorporated into
agronomically -accepted cultivars. Such virulent
population of BPH have come to be known as
biotypes. There arc four biotypes of BPH known.
Biotype | was prevalent in southeast and east Asia
before the large scale cultivation of BPH-resistant
varieties. Biotype 2 originated i 1976 in the
Philippines, and bintype 3 was sclected in the
laboratory by rearing insects on resistant var lcm
ASD 7. Bph! conveys resistance to biotypes | and
3 and bph2 to biotypes | and 2, and Bph3 and
bph4 convey resistance to all the three biotypes.
Results of international nurseries indicated th,
varieties with Bphl or bph2 were not resistant i
southern Asia, hence biotype 4 was found ir s
Asia, ARC 10550, susceptible to the three b .r' B
in the Philippines, has a recessive @& pf
resistance to biotype 4. This gene was desrui.ae
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Nifaparvata fugens
1} 17-Pavazhem-M-06

isa
{0490
1851
6-T-=1 0
EE-I—T—ZMB
370-T-1186

454-1R-2131-5-3-4

460-NR-117
474-Chitraikor
495.1R~1-§-1
563351
B{d- 12241
789-1979
(b3 14051
|fs
4 302
(V384
] HE R
62
AA50
A3
AGIS
ABGT
ABER
ALY
ATDR
AT0T
ARl
AC 5352
AC £895
AC 951
AD 83065
AD 86465
AD 720
ADETS4
ADR 501
ADRE 52
ADT4
ADTSA
ADTE -
ADTIA
ADT 19
ADT 3T
AE 1443
Agpvasal
A Kovali
Anpania
CARC 10053
ARCTO3TR
ARC 0413
ARC 10440
ARC 10482
ARC 10550
ARC 10595
ARC 10600

Meerzainudeen e al. (1990}
Bhurathi eral, (1987)
Meerzainudeen of ol, (1998)
Bharathi er af, {1987)
Meerzatnudecn af af, { 1990)
becrzatnudeen ef af, (1950)
Mecrzmnudeen el af, {199
Meerzpinudeen ef al, (1990)
Meerzainudeen ef al. {199{0)
Meerzainudeen ef al (19590)
Meerzainudeen er af. [F990)
Meerzainudeen er af. (199))
Meerzainuddeen ef al. (1990)
Meerzainudeen of af, {1990)
Meerzninudeen ef al, {1990)
Krishna ef el (1980)

Rz ef af, {1994)

Roama eral, {1994)

Ranaef of, (1994)

Rama el al {1994)

Rann efafl (1994)

Rona eral {1954}

Rama eral. {1994)

Foama el al. {1991}

Rana e al, (1994)

Fana et al (1994)

Ranaer of, (1994)

Ramna er el {1994)

Rz et af, {1994)

Korishmet el (19810}
Rerishnoer el { FUR)

Rana o ol (1994)

Falade e il (1953}

Kalade o, (1983)

Kalode e al, ( 1983)

Margis efaf, (1992)

Bharathi ¢ al, (1UR7)
Krishnn el oof, {1980)

Sundam Babu and Rajendeam ( F986)
Suniara Babu and Rajendron ( 1986)

Krshna ef af, (1980)

Sundara Babu and Rajendran {1986}
Sundirn Babu and Rajendran (1980}

Soundarap ef af, (19871
Borshng eraf. (194
Pophaly and Rana i 1592)
Pophaly and Rana (1992)
Muny ey ol (195E)
Kalode e el ( 1Y83)
Musrugan and Velusamy [1992)
Kalodie et ol (TYE3)

Kalode eral (1983)

Kafode e al. [ 1983)

Velusamy and Chelliah (1954}
Eoaloile epal, { T9R3D
Kniu'tjl: ot tf, t]_'..JEJJI

AA.

P Wl i ) (et - B
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Refenenee

ARC IOB0L
ARC OG0
ARC 1S
AR LI
ARC LHAR2N
ARC 10654
ARG 1GR(
ARC LORGH
ARC 166G
ARC 11744
ARC 111756
ARC INTTT
ANC HITR2
ARC 1792
ARC IOELS
ARC R3S
ANC 10854
ARG [(8536
ARC LR
AR a5 2
ARC [m6Y
ARC10AT2
ARC 11077
ARCIIIZ2
ARC 11220
ARC E1224
ARC 11242
ARC 11252
ARC 1353
ARC 1262
ARC 11320
ARC 320
ARC 342
ARC 11374
ARC T4
ARC 11959
ARC 12632
ARC 12720
ARC 12564
ARC 13370
ARC 13507
ARC 13827
ARC |383]
ARC [3454
ARC 13066
AT 14034
ARC 14342 A4
ARC 14368
ANC 14378
ARC 14304
ARC 14395 A
ARC 14408
ARC 14433
ARC 14452
ARC 14452 A
ARC 160

Kalode e al, (1983)
Kalode ¢r al, (19R3)
Kalode e el (1983)
Kalode eral (1983)
Kalode ef al, (1983}
Kalode eral (1983)
Paphaly and Rana (1992)
Kalode ef el {1983
Kabode eral (1983,
Katode e al. (1983
Kalode ef af, (1983)
Kalode ef al, (1983)
Kalode e el (1983)
Kalode e al. (1983)
Kafode er ol (1983)
Kalade f al (1983}
Kalade erul, (1983)
Kalode eral, {1983)
Seshu er uf, (1974)
Borishng e af, YR
Seshu el (1974}
Seshu er eof, {1974}
Kalode ef al. (1983)
Seshu ef ol (1974}
Kalode er el (1983)
Kalade eral, (1983)
Seshu et al (1974)
Seshu et ol (1974)
Seshueral (1974)
Sesho eral. (1974)
Kalode er af, (1983)
Seshu eral. (1974)
Velusamy and Chellial { 1954}
Kalode eral (1983)
Krishma efaf. (1980
Kalode e afl i 1983)

- Kalode et af (1983}

Kalode eraf. (1983)
Venugopalia Reddy and Kalode (1981)
Kalode ef ol { F4R3)
WVenugopala Reddy and Kalode (19813
Foalode or el { 1983}
Konlade of ol (19R3)
Venngopaln Reddy and Kalode (1981)
Yenropals Reddy and Kalode (1931)
Kalode er e, (1983)
Krishno e, (1980
Kalode eral, (1983)
Kalode of el (1983)
Kalode eral, | 1?133}
Kalode ef o, (1983)
Kalode erul, (1983)
Kalode eral, (1983)
Kalode erafl. (1U83)
Kalode ef al. {1983}

. Kalode eral. { 1983}

Kalode ef f. (1983)

ARC 14477 A
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A3

1

Varety Referenc:
ARC 14489 Kalode o1 al, (1983)
ARC 14491 Kalode et al, (1983)
“ARC 14495 Kalode et al, (1933)
ARC 14515 A Kalode of al. (1983)
ARC 14518 Kalode ef al. (1983)
ARCI4518 A Kalode et al, (1983)
ARC 14521 A Kalode et al. (1983)
ARC 1452] Kalode et al. (1983)
ARC 14525 Kalode o1 af. (1983)
ARC 4525 A Kalode et al. (1983)
ARC 14526 Kalode eral (1983)
ARC 14529 A Kalode eral. (1953)
ARC 4531 A Falode eral (1983)
ARC 145318 Kalode er el (1983)
ARC 14539 Venugopala Reddy and Kalode (1981)
ARC 14341 Kalade er ul. {1983)
ARC 14544 Kalode et al, (1983)
ARC 14547 Kalode er ail, (1983}
ARC 14548 Kalode eral, {1983)
ARC 14549 Kalode eral, (1983}
ARC 14555 Kalode et «il. (1983)
ARC 14664 Kalode et . (1983)
ARC 14668 Kalote eral, (1983)
ARC 1468 Kalode et ol { 1983)
ARC 14703 Venugopala Reddy and Kalode (1981)
ARC 14766 Krishnaer af, (1980)
ARC 14888 Kalode et al, (1983}
ARC 15019 Kalode et aif, (1983)
ARC 15021 Kalode eraf, (1983)
ARC 15380 Kalode eraf, (1983}
ARC 15382 Kalode er af. (1983)
ARC 15384 Kalode eral. (1983)
ARC 15304 Kalode ey al, (1983)
ARC 15460 Kalode et al. (1983)
ARC 15657 Kalode eral. {1983)
ARC 15802 Kalode eral, (1983)
ARC 15987 Kalode et al, {1983)
ARC 18037 Kalode et al, (1983)
ARC 5500 Venugopala Reddy and Kalode (1981)
ARC 5754 Venugopala Reddy and Kalede (1981)
ARC 4757 Venugopala Reddy and Kalode (1981)
ARC 5764 Venugopala Reddy and Kalode (1981)
ARC 5780 - Venugopala Reddy and Kalade (1981)
ARCATRO(R) Pophaly and Rana {1992}
ARC 5834 Kalode of ul, (1983)
ARC 5838 Venugopmia Reddy and Kalode (1981)
ARC 3014 Kaloue er al, (1983)
ARC 5917 Venugopala Reddy and Kalode (1981)
ARC 5927 Kalode er al (1983)
ARC TU5] Kalode of ol - 1983)
ARC 5956 Kalode cf o, (1983)
ARC 5973 Venugopala Reddy and Kalode (1981)
ARC 5076 Kalade ef el {19B3)
ARC 5041 Venugopala Reddy and Kolode (1981)
ARC Shyd Kalade of ul, (1983)
ARC SUSK Venugopaln Reddy and Kalade (1981)
AR GBHRIT Kalode ¢ af, (1983) -
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Variety Referepce - o

R 0TS FE Kalode et al, {1983)

VRO (T Kalode er el (1983}

VRO H60 Kalode er al. (19453)

L URT Kalode er e, (1983)

SR G017 Kalode et ol (1983)

Al 6172 Kalode er ol (1983)

W A2 Kalode e af, (1983)

AHE B350 Eolode eral (1983)

At Sk Korishma erad, [19800)
Akl BSKT Kalode eraf, (1983)

AR it Kalode ef al, (1983)

ARCE6I0 Pophaly snd Rana { 1992)

ARCHRLS Kalode e gl (1987)

Adet ' dn23 Kolode er ol (1983)

ARC fib2d Kalode eral. 1 1983)
ARC Hi32 Kalode er of, (1933)

AL Al ST Themas (1976)
ARCTA Kalode eraf (1983)

ARCTIA Seshu efaf, (1974)
Aruna Bai er ol 11992}

Avupatiam Chormai Velusamy e af. (1989)

AR [RAYG Megrzninudeen ef al, { 19

AS 8RB Meerzainudecn e af, {19901

AS RG42 Meerzainudeen e ol (1900)
AS90N45 Meerzainudeen ef af, {1990}

A5 BY0HE Maorzis of e, (1992}

A5 HU093 Margis et al {1942}

AS B985 Margis efal, {1992)

ASHY096 Margis eral. (1992)

ASD I Sundara Babu and Rajendrin | 19841
ASITI Velusanyy and Chellialy ( P984}
ASD IR Rangasamy eral. {19%1)

ASDS Sundara Babu and Rajendian (1986
ASDA Sundara Bahu aned Rajendran {19860
Axhu Bai eral. (1992)

Ashin I MOS) Derika ot af, (1900)

1 3h Thulndi 356-2282 Mecrzainudecn of af, (199N

Bah EE201-11-27-1
R TR-1270-Kuruvai
Hubam e

Hatthadlam

Hatdshihbuog

Hatktya

Halumw e

Hangnly

Meerzainudeen e af, {1991
Meerzaimudeen of uf. (1990
Vebisamy and Chelliah (1984
Murty ¢ ol {1985}

Murty ef al. (1DER)

Pophaly and Rana( 1992
Velusamy ind Chelliali (1984}
Murty erel. (1988

Hanspiti Murly eral, L14ES)
Hansphitn Murty of ol { 1258)
laranm Pophaly and Rana ( 1994)
Hartn Mury eral. (1958}
Buriksaled Murty efail. (1938)

B Bl Pophaly and Ronn (19494)
Hunsuiai Murty er el (1988)
Butaru | Bataron) Murty ef ail. ( 1985}
Hayyokonden WVelusany e ol {1989)
Benwar Murty eral. ( 1988)
Bewar Murty eral. (1988)

3G 12-1 Velusamy and Chelliah (1984)
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Taihle2. - (Cantd).,

Voriety

Referenve

HG.367-1

B 367.4
BGAGT-S

B35 3674
BGATY-1
BG 3795

Bahdra

Bhakaws
BlarathifTR 207 1-625-2-1
Bhata-Gada-Khuta
Bhatha Dhowi
Bhianspath
BENBR 1030-11-2
BKMNBR 1088-83
BENBR [ 139-24-3
BPT 2217

» BPT 4363

BT 4365

BPT 4371

BR 153-213-10-1-3
BR 51
Budiyabanko
Chaitanya
Chandan

Chapdo

Chempan
Chemparampandi
Chennella
Chennirayenmn
Cheriya Chittan
Chbatri
Chbaotikanhai:
Chinna Sarmba
Chittari

Choron Bawla,
Cheta Digha

Col |

Cold

Col7

Colv

Coll

Col2

Colb

Cod2

Company Chittari
CR264-404-5
CR266-407-4
Dl Barka
Dhauvra Basan
Dhori Sulti
Dhour

I ¥k

Dijawa Sredek
Djeleni

Dodkj

Dakalam
i Pata

Weltsary ot ol (1981
Velusamy and Chelliah v by
Velusamy and Chellinh 108 Ly
Velusamy eraf ¢ 19581

Velusamy eraf, {1951)

Velusamy crof (1981}

Kalode (19851

Murty ¢r el (1988)

James and Varkey (1977}

Paphaly and Rana ¢ 199.1)

Pophaly and Rana (1994)

Pophaly and Ranu (1494)

WYelusamy and Chelliah (1954
Velusiomy nnd Chelliah (19541
Velusomy and Chelliah (1954
Rajendrmn { 1992)

Rajendran (1992)

Rajendran (1442)

Rajendran { 1492)

Meerzainudeen efal, {19900
Pophaly and Rana (1992}

Mury ef af. (1988)

Suryanarnyona e ol (19I3)
Kashikar ey el (19900

Murty eraf. (1988}

Krishunner af, (19800

Krishna et al. (1980

Knshna et af (19800 .

Korishu ef af, (19E0))

Erishma ed wf {19501

Pophaly and Rana {1992)

Pophaly and Rana ¢ [994)

Velusany ef iof, (1959)

Krishno of ol {19}

Murwgan and Velusamy ( [U32)
Muruzan and Velusamy (1992}
Sundara Babu and Bajendran {1986)
Sundara Babu amd Rajendran { 14460
Sundara Babu and Rajendran (19860
Sundarn Babu and Rajendran | 156
Sundara Babu and Rajendran | 9861
Sundara Babu and Rajendrin [ 1986}
Sundarn Babu and Rajendran ( 1986)
Kalode { [985)

Frishna eral, (1980

Rojendran { (992}

Rema Boi and Gopinathan MNun (1943
Pophaly and Rana {1994)

Pophialy and Rana (1992}

Pophaly and Rana (1994)

Paphaly and Rana (1994)

Pophaly and Rana { 1994)

Krishiva et e, { 1980)

Seshu eral. (1974)

Pophaly and Rana | 199:4)

Pophaly and Roa { 990

Krishna ef ul { 1980}
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Table 2. 1Contd).,

Varicty Heferenee

T .u-.-:-n-l-;:l;:|h|tn o Krishna ef o, (1980)
Pophaly and Rann (1994)

it i

L5l Rana et o, (1994)

Sk Rana et ol [1994)

o Khota Pophaly and Rana (1994)
g Measad Fophaly and Rana (1994)
‘Gamgra Purtha Pophaly and Rana (1994)

Krishna ef af, {19800

Ciapna
Ohaiv Murogan amd Velusamy (1942
5 531 Krishna ef af, {1980))
g Pophaly and Runi { 1994)
Hashikzilini Murrugan and Velusamy (10924
Hahii Pangada Pophaly and Rana {14994}
Hinga Pophaly und Rana {19494}
IC 25113 Krishna el { 1980)
IC 25172 Krishna il (1980)
IET 574 Velusamy and Chelliah (1954
IET 6315 Velusamy and Chelliah { [954)
TET 6859 Velusainy and Chelliah ( 1984)
IET 6&60 Velusamy anid Chelliah (1984}
1ET 74 Velusamy amid Chelliah ( 1984)
IET 7575 Gubbainh and Vidya Chandrs ( 1983)
[ET 7720 Bharathi ef af. { 1988)
IET 8059 Bharathi eraf, { 1U4E)
IET 8371 Rao and Padhi { 1986)
IET 9751 Meerzainudeen er al. { 199())
IET 4757 Meerzainudeen er al, {1990}
TET 4812 Meerzainudeen ef af, {1990)
1ET 9579 Mecrzainudeen e el (1990)
IET 10329 Samiayyan e al, (1990}
IET 10725 Samiayyan er afl. (1990}
IET 10875 Samiayyan ef af, (1990}
IET 11357 Margis eral. (1992)
IET 11454 Saminyyun ef al. { 199))

< IET 11d6d Saminyyan eraf; (1990)
IETHMEG Rana ef o, (1994)
IET 10666 Rana ef af. {1994)
IETi0797 Rana ¢/ al, (1994)
IET 10844 Rana ef af. ( 1994)
IETIHOS Rana ef ol ( 1494)
IET1144) Ranm ¢f ef, (1494)
IET1 1582 Rana erafl (1994)
IETI2173 Rann ef af. (1994)
AETI219% Rana er o, {1994)

- IETI2194 Rana ef al. {1994)
TETI12204 Rona et al, {1994)
iET12206 Rona eral {1994)

IET12767 Rana et al. (1994)

IETI27Th Rana af al, {1994)
IETI12770 Rana et al. {1994)
IETIZ7RS Rana et of, {1994)
IETIZ2793 Rana ef al, {1994)
IET12800) Rana ef al. {1994)
IETI2802 Rama ef al, (1994)
IET12803 Rana et af. (1994)
IET 12505 Rana er el {1994)

IETI3540 Ghosh and Ganguli {1994)
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Table2.  (Coiitd),,

- - Varicty Reference
IET 20N Rami ev . {1994)
TETY254 Rana et erl. {1994

IR 13427401
TR 13429.196-1-20
IR 1487-194-5
IR 154 1-76-3-63
IR 1545:139.2
IR 17494-32-1-1-3-2
IR | 7449d-32-3-4

Yeluspmy and Chellinh |1
Das eral, {1984)

Sesh et af 119741

Seshuo af af. (1974)

Seshu ef ol 11974)

Velusamy efal (1YR 1)
Velwsamy and Chellinl ( 1U8-L

IR 17495-32-34 Velusamy and Chelliah 145 b
IR 17515-56-2-2.2 Das et af. (1954)
1it 25884 Meerzainudeen e «f, (15500

IR 2§127.45.2

IR 29723-186-2-2-3
it 29723-88-2.3.3
I 31803-32.2

IR 32§22.2.2.3-2

Bharatbi eral. { 1U5K)
Bharathi ef o, (1984)
Bharathi ef al. { 1988)
Bharathi of al. [ [98K)
Bhorathi ef al, [ 1988)

k24 Rema Bai and Gopinathun Nau ¢RI
(R dn Rema Bai and Gopinatlan Near ¢ ] 942,
IR 52 Velusamy e af, ( 1986
ko2 Velusany eral, (1986}
1R 6d Velusamy ef ufl. {1986}
IR1352 Rema Bai and Gopinathan Nafr i (942}
[RA2GAZ-<41-2 Rema Bai and Gopinathan Nuir 4 1992}

TR259K4-92-4-3 Rema Bai and Gopinathan Ny { 1992)

IR33059-26-2-2
IR35353-94-2-2-3
IR39423-124-3-3-1
IR34742-11-10-13-21-]
IR34742-11-15-3-7-2
IR54T42-11-3-8-2-1
TR54742-11-8-7-3-2
IR54742-11-8-7-3-3
IR54742-13-29-12-5-1
IR54742-13.29-12-9-2
IR33742-18-17-20-15-1
IR54742-18-17-20-15-3
IR54742-18-3-8-10-3
IR54742-1-18-12-11-2
IR34742-1-20-10-11-1
IR34742-1-20-10-11-2
IR34742-1-20-10-11-3
IR54742-22-19-3-15-3
IR54742-22-19-3-7-2
IR34742-22-19-3-7-3
IR§4742-25-11-19-6-3
IR54742-23-19-16-10-2
IR54742-23-19-16-10-3
IR54742-23-19-16-12-1
IR54742-33.19-16-12-2
IH54742-25-1-23-7-1
IR54742-25-1-23-7-3
IR54742-31-16-25-22-3
IR34742-31-21-20-10-2
[K54742-31-9.26-15-3
IR54742-33-9-14-26-2
IK54742.33.9.14-26-1

Rann et ol {1904)
Rana ef ol (1W904)
Rana et il { 199:4)
Velusamy {1991}
Velusamy ( 1991)
Velusumy (1991)
Velusamy (1991}
Velusamy (1991}
Velusamy (1991}
Velusamy (1991}
Velusamy (1991}
Velusamy (1991 )
Velusamy (1991)
Velusamy (19891)
Velusamy (1991}
Velusamy (1941 )
Velusamy (19491
Velwsamy {1491
Vielwsmmy { T9491)
Vielusmmy [ 1171)
Welusamy {19311
Velusmmy {1971 )
Velusamy {1991 )
Velusamy (19491}
Velusamy {19491}
Velusamy [ 1991 )
Velusiumy (1991}
Velusiuny (1991}
Velusamy {1991)
Velwsamy {1091 )
Welwsuimy (19
Velusamy 191}
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Varicly

Referende

IR54742-33-0.14.-26-4
IR54743-4.7-9-7-|
IRS4742-5-36-4-17-2
IRS4742-5-36-4-17-3
IR54742-6-1-14-15-1
IR54742-6-1-14-15-2
IR54742-6-1-14-15-3
IR54742-6-20-3-9-1
IR54745-2-10-]7-8-1
IR54745-2-10-17-8-3
IR54745-2-21-12-17-2
IR54745-2-23-19-8-1
IR54745-2-2-25-26-3
IR54745-2-34.3-10-3
IR54745-2-45-3-24-3
IR54751-2-41-10-5-1
IR34751-2-41-10-5-2
IR54751-2-41-10-5-3
IR54751-4-22-10-17-2
TR54751-4-25-4-17-1
IR54751-4-6-7-21-2
IR54751-d-6-7-21-3
IR54752-50-19-19-]
TR54752-50-19-19-3
IR5741-73.2-3
IRG230-26.3.3
Jagnath Prasad
Jopgrain
Jalki
Jaybay Rang
JBS 1168
Jitendra
lyothi
Kabnri
Kakndi
Kakadiha
Kalam
Kalamdani
Kalamdani
Kali Kamod
Kanai Khondharo

" Kanak
Kanakam
Kandradiya
Kanhniya
Kankadiya
Kanthgulas
Kappe
Kapursar
Karapari
Karhani
Karthika
Karuvali
KAU 10667
KAU 126 (IET 9266)
KAU 129 (IET 9288)
KAU 1531 (IET 9380)

Velusamy (1991)
Velusamy (1991)
Velusatny (1991)
Velusamy (1991 )
Velusamy {19913
Velusamy (1991)
Velusamy (1991)
Velusamy (1991)
Velusamy (1951)
Velusamy (1991
Velusamy (1991)
Velusamy (1991)
Velusamy (1991)
Velusamy (1991
Velusamy (1991
Velusamy (1991)

“Velusamy (1991)

Velusamy (1991 )
Velusamy (1991)
Velusamy (1991)
Yelusamy (1991)
Velusamy (1991)
Velusamy (1991}
Velusamy (1991)

Rema Bai and Gopinathan Nair {1992)
Rema Bai and Gopinathan Mair (19932}

Pophaly and Rana (1994)
Rana ef al, (1994)
Paphaly and Rana (1994)
Paphaly and Rana (1994)
Krishno e al, (1980)
Mallik et al. (1995)
Kalode (1985)

Sabu eral (1989)
Pophaly and Rana (1994)
Pophaly and Rana (1994)
Pophaly and Rana (1094)

* Pophaly and Rana (1994)

Pophaly and Rana (1994)
Pophaly and Rana {1994}
Pophaly and Rana (1994)
Pophaly and Rana (1994)
Bai eral. (1992)

Pophaly and Rana (1994)

Pophaly and Rana (1994)

Pophaly and Rana (1994)
Pophaly and Rana (1994)
Pophaly and Rana (1994}
Pophaly and Rana (1994)
Pophaly and Rana (1994)
Pophaly and Rana (1994)
Bai ef al (1992)
Velusamy et af. (1987)

Velusamy and Chelliah (1989)

Devika eral, (1990)
Devika et al, (1990)
Bai et al. (1990)
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Variety

Kal 1626-2
RAL 163
KAULITO
KAL 200
KALI 204
KAlJ 03
KAUIS53-
KAaUl69'
KalU173-2
KALU2084
KAL92

KD 14-1-30
Khandagiri
Khatia Pati
Kichili Samba
Kochi Samba
Kaodagan
Kothandam
Knshnaveni
Kula Peruvela
Kure Hondorawaln
Lal Basant
Lal Basumat
Lal Dhapa
Lekham Samba
LauNpy

LX Hi2-281
Moz
M66-13-45-1
Madan

Majila

Mgkam
Mangalapuram
Manika
Manoharsali
Maranel
Mawee

MDU3

Meher

MHLI

MO#

MOS

MR 1523
MTUGETO
MIUS194
MTLIS295
Mugukiriyal
Muthu Samba
Maganetie
MNaogarjuna
Nandi

Nang Lay

OB 678
PS?S-IEIE-E-IIIZ
P743-16-105-2
P778-2-16-103
Fodiwi A8

Reference

Velusamy and Chellinh { 1944)
Drevika ef al, (1990

Devika er al. {1990

Devikaer af, (19940)

Devika el (1990)

Devika eral (1990)

Rema Bai and Gopinathan Nair (1992)
Rema Bai and Gopinathan Nair (1992}
Rema Bai and Gopinathan Mair (1992)
Rema Bai and Gopinathan Mair (19442}
Remna Bai and Gopinathan MNair { 1992)
Rajendran and Adiroubane (1990)
Mohanty e al. (1994)

Pophaly and Rana (1904)

Welusamy eral, (1989)

Velusmny ef al, (1989)

Velusamy e af. (1987)

Velusamy e of, (1987)

Suryanarayana ef al. {1993)

Krishna e al. (1980)

Rema Bai and Gopinathan Nair (1992}
Murty eterl, ([988)

Krishnaeraf, (1980)

Krishnaer el {198(0)

Rema Bai and Gopinathan Nair ( 1992)
Krishna ef af, (1980)

Krishna ef aof, {1980}

Rema Boi and Gopinathan Nuir ( 1992)
Rema Bai and Gopinathan MNair { 1992}
Velusamy ef ol (1949)

Pophaly and Rana (1992)

Bai efal. (1992)

Velusamy ef af. (1987)

Mohanty er al, (1994)

Krishna et ol {1980)

Velusarmy ef af, {1987)

Krishna et af, (1980)
Jebaraj et . {1990}

Mohanty et al, (1994)

Krishna er al. (1980)

Remn Bad ond Gopinathan Nair {1992)
Rema Bat and Gopinathan Mair [ 1992)
Samal and Misra (1990)

Rema Bai and Gopinmhan Nair { 1942)
Rema Bai and Gopinathan Nor ( 1992)
Rema Bai and Gopinathan Nar (1992)
Krishno er el (1980)

Velusmuy eral (1089)

Krishna er af, (1980)

Prasad eral. ( 1990)

Suryanarayana ef al. (1993)

Krishno of il (19800
Velusamy eral. (1981)

Bluirathi 2 af. [1987)

Bharathi er el (1957)
Bharathi eral. { 1987)

Krishnm ered. (195801
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Reforence

Pandari Ajon
Pandi

Parakulam
Pavizham

Pha7

Pelita 171

Pl 1400

P 5845

Pokkali

Pph 270
PRS1GTI-172-1-3
Prathiba

Pib 4

Pl 8

Pih 13

Ptb 15

Pib 19

Pth 20

Pth 21

Pt 247

Pih 27

Pt 28

Pib 33

Fih 33A

Pth 41

PY2

Y3 .
RI96-110
R296-133
R433-1209
R435-65
6491715
R630-1820
R6-2521

R6-2522
RB45-85-43
RE47-89-]
Rashmi

Ratha Heenati
RD

Remya
RPI015-100-25-4
RPINIS-15-7-7-2
RPI015-45-] 14-]
RP15379-1398-99
RP1579-1585-28-205
RPISTO-1633
RFP1579-28-54
RP1579-52-47
RP|579-56-1907
RP1579-73-1864
RP1606-1260-62
RPI746-1723-8
RP1746-1757-62
RP]746-1799-1802
RPI756-39
RP1960-1569-24.224

Pophaly and Rana (1992)"

Krshna ef af (1980)

Krishno er al, (1980)

Kalode (1985)

Seshu eral, (1974)

Seshu cral (1974)

Rajendran er af. (1957)

Rajendran ar ol {1987)

Ershnoesaf (19801

Seshu eral (1974

Rona ef ol {1994)

Suryanarayana ef af. (1993)
Sundarababu and Rajendran ( 1956)
Velusamy and Chelliah (1984)

Misra er al. (1986)

Velusamy and Chelliah { 1954)
Thomas ( 1976)

Sunuarababu and Rajendran | 1Y86)
Krishnu ef nf. (1980)

Krishna e al {1980)

Sundarababu and Rajendran {1 946)
Krishna e el {1980)

Thomas (1976)

Krishna eraf, (1980)

Sundara Babu and Rajendran (1986)
Narayanasamy and Raman (1981)
Bhagavandoss er al. ( 1985)

Rana eraf, (1994)

Rana efal. (1994)

Fana ef ol (1994)

Rana eral, (1994)

Rana et ul, (1994)

Rana ef af, {1994)

Shrivastava (1976)

Shrivastava (1976)

Roana efal (1994) -

Rana eral. (1994)

Pophaly and Rana {1992

Velusamy mnd Chaellinh {19549
Velusamy sl Chcellinh (1954

Bail el 11992)

R Boi and Gopinathan Mair (19497 §
Renm Bai and Gopinathan Mair {1992
Rema Bai and Gopinathan MNair ( 1992)
Bharathi er ol (1988)

Bai efal (1989)

Rajendran and Adiroubane (1990)

Bai eral, (1989)

Bai et al. (1989}

Reina Bai and Gopinathan Noir {1992)
Rema Bai and Gopinathan MNair (1992)
Bharathi et af. { |948)

Mecrzoinudeen ef af, { [99))

Bharathi er al, (1988)

Bharathi e e, {1988)

Rema Bai and Gopinathan Muir (1992)
Boi et oof. {1989)

o mr S e r pmn e 2w —
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. Variety Reference

RPI976-18-6-4-2 Bai er ol (1989)

RF2068-12-1-8- Rao and Padiv (1986]
RP2068-17-2-2 Rema Bai and Gopinathan MNair (1942)

RP206E-18-3-1 Bai eral 11959)

RP20468-18-3-5 R and Padhi { 1986)

RP2068-18-4-5 Bui ef al, { 1959)

RP2068-32-2.2 Rema Bai and Gopinathan Mair (1992)

RP2069-3-4-1-2 Rao and Padhi ( 1986)

RP2071-18-1-1 Raw and Padhi (1956)

RP2076-46-4.2 Rase il Padhi € 19569

RP2081-122-45.48
RP2231-51-36-4
RP2232-395-125-10
RP2332-148-35-4
RP2332-16-3
RP2332-18-15
RP2332-19-9-6
RP2333.228.225
RP2337-202-93-10
RP2337-275-16-5"
RP2317-313-14-11
RP2337-416-38-7
RP2337-43-4-1
RF2337-46-5-4
RP2362-16]-16-1
RP2362-161-6-4
RP2362-16-15-4
RP2362-2271-22
RP2362-55-10-10
RP2363-56-16-10
RP2397-4009-103-40
RP2397-425-105-48
RP2541-167-280
RP2541-168-29]
RP2542. 1657-194
RP2543. 144446
RP2543- 1464-152
RP2543.147-283
RP2543-149-285
RP2543-152.286
RP2547-1621-37-217
RP2695-5-3-81
RP2695-5-7-32
RP3117-2

RP5-48
RP6-516-32-1-1
Rp-3

Fipg-4

RP9-G

RPWE-18

52204

861

Rugur-Snmba
Sajeddhanwar
Salivahany

Refa
__Simum'Mm:ggﬂ

Bharathi eral, {1987)
Rajendean (1992)
Bharathi eral (1987 )
Meerzainudeen et el (1990)
Meerzainudeen ef af. ( 1990)
Rajendran (1992)

Meerzainudeen ef al. { 1990)
Rajendran (1992)

Meerzainudeen er af, (1990)
Meerzainudeen e ol (1990)
Meerzainudeen ef af. {19901
Meerzatnudeen e el { 1990)
Meerzninudieen ef o, {1990)
Mecrzainudeen et ol (1990)
Meerzainudeen ¢f af, (1990}
Rajendran {1992}

Bharathi er af, (1987)
Mecrzainudeen ef of, { 195901)
Bharathi ef af, (1987}

Bharathi eral, (1987}

Rajendran { 1992}

Rajendran {19925

Mueerzainudeen of af, { 19901)
Meerzainudesn of of, {199(5)
Rujendran { 1992)

Rajentran { 1992)

Rajendran {1992}

Meerzainudeen et o, (1990)
Mecrzainudecn et al. (1N
Rajendran { 1442)

Bai erul. (1959)

Rema Bai wnd Gopinathan Mee ¢ 1992)
Remn Bai and Gupinathan Nair (1992
Seshueral (1974)

Seshu eral (1973)

Seshuer ol (1974)

Sesher e il (1974)

Seshu et al, 11974)

Seshueraf (1974)

Sesho er all (1974

Krishing ef al. { 19R0)

Korishun e el {19810

Fomalnibnir e gl 1140003

Sahin e el 1198}

Rang ef ol 1 1994)

Murnggan and Veluamy 1812
Seshv oral, (1970)
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Variety Reference
Siam 7 Krishna eraf. (1980)
Sigadis Seshu eral, (1974)
Sinna Sivappu Velusamy and Chelliah (1984)
Soinphul Pophaly and Rana (1992).
Sarnnvazhai Chandramohan and Chelliah ( 1984)
Sudure Samba Velusamy and Chelliak (1984)
Suraksha Prasada Rao eral. (1992)
Swarnalata Velusamy and Saxena (1989)
Synthia Seshu eral, (1974)
T3 Krishna et al, {19801
T7 Velusamy and Chelliah (1 984)
TIO Krishna er al, { 1980
T12 Krishna eral, (1980
Ti6 Krishna et af. (1980))
T Krishno et al (19801
TI415 Krshnaeraf (1980
Tlaz2] Krishna er al, (1980
T1426 Krishna eral, ( 1980
TI432 Krshna efal {1950)
TI465 Krishna et al. {1Y80
T1471 Krighna e al. { W50
T2735 Krishng ef af, { 190
Thodavalan Velusamy et al, { 1487)
TEMG Seshu arf, (19741
THAU BPHRE2TS Rema Bai anid Ciopinahun Nair (1992
TWAULFRBI3LI Ragendean aml Sadirowteme {1990)
THAUBIIAZI] Bharathi er af, 1 |988)

TNAU-BPHRE3116(ASDIIVIRE)
TNAU-BEPHRE3 1293 (THIR20)
TMNALU-BPHRE} 1294 (TT/IR36)
THAU-BPHREB31297 (TT/IR36)
TNAU-BPHREZ1305 (T7/IRB)
TNAU-BPHRE3 1207 (ASDLI/IRE)
THAU-BPHREAT42 (TT/IR3A)

TﬁvlcniﬂR]ﬂ?
TrivenifMudgo
Triveni/R2061./461
Udayn

Umsan

Vajrm

Valan Channel
Valan Samba
Valorakkan

Vali

Valsara Champara
Vazhaipoo Samba
Vella Chenipan
Wellathil Cheera
Vellutha Cheern
Velumnbala
Vijaya
W 263
Cryze dutifielice
Vel
1 gistreliensis
t} feongistaminata

L onfficinelis

E et

Parmnasivani o2 al, {1903)
Paramasavan #i aif, { 1993
Paramasivan of al, { 1Y43)
Paramasivanm ¢ af, (1993)
Parumasivain o1 ell, (1993)
Paramasivam et af, (1993)
Paramasivam et af, (1993)
James and Varkey (19773
Jatmes and Varkey (19771
Jomes and Varkey (1977
Misma eral, {1985)
Knshna eral. (1980)
Suryanarayana er ol (1993
Velusmny et al, (1Y87)
Velusamy eral. {1989)
Velusamy eral (1989)
Velusamy et al. (1987)
Krishna eral (1980)
Velusamy and Chelliah (1954)
Krishnaerof, {1980)
Krishna e al (1980)
Krishna eral (1980)
Velusamy eral (1987)
Bharathi et af, (1987)
Chandramohan and Chelliali { 1984)
Velusamy (1987) -
Velusamy (1987
Velusamy ( 1987)
Vedusomy (1987)
Velosamy (1987)
Velusamy (1987)
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Sogalella furcitern

Al Vaoidya and Kalode (1979)
ABCE24Y Lal and Pathak (1993)
AC5352 Krishnaeraf, (1980) .
AD2EER3 Velusamy and Sudara Babu ( 1986)
AD35001 Velusamy and Sudara Babu ( 1986)
ADBS004 Velusamy and Sudara Babu ( 1986)
ADRA2 Kalode ef al. {1977}

ADT3R Sivasubramanian of af, { |9RT)
‘Anaikomban Pathak er al. (1956)
AR26-5-3-§ Tripathi and Pandya ¢ 1987)
ARCS752 Jeyarani and Velusiamy {14942)
ARCSTTH Gunathilagaraj ( 1483}
ARC5916 Gunathilagaraj (198}
ARCSY55 Vaidya und Kalode ( 1979)
ARCS5959 Gunathilagaraj (| 983)
ARCSYT3 Gunathilagaraj [ 19%1)
ARCSYT6 Waidya and Kalude (1979}
ARCS978 Gunathilngaraj [ |U83)
ARCS983 Gunathilagarag{ Y3}
ARC5988 Gunathilagaraj { 1983)
ARCHOA| Gunathilagaraj { |Y83)
ARCGN44 Gunathilagaraj { [9K7)
ARCH(G2 Gunathilagaraj ( 1983)
ARCH096 Gunathilagaraj  1983)
ARCHIIE Gunathilagarij ( 183}
ARCBI5R Gunathilagarj ( 1943
ARCHIT2 Gunathilagary ( 1943}
ARCH244 Shuklaeral (1987
ARCHSA4 Krishmaer al, (1980}
ARCHSTY Gunathilagaraj ( 1983)
ARCHE Gunathilagaraj (1953}
ARCHE1N Gunathilagoraj { 1983}
ARCHAH2A Gunathilagors [ 1083)
ARCER24 Korishru e e, { 19800
ARCHAI2 Guuathilagaraj (1983)
ARCAHAS0 Eorishuyn ef el {19810)
ARCTORN Gunathilongora { 1Y83)
ARCTII2 Gunalhilugaray (1953}
ARCIHNITY Vaidyo and Kalede (1979)
ARCI0404 Singh e ol (19843
ARCINSSND Gumnthilogard ond Chelliah { 1984)
ARCIHIGT2-A Gunathilngar ( TYR3)
ARCHIGIA Gunathilagaraf ( TU83)
ARCHIBIO Cunahilagirap ( 1983)
ARCI0R49 Gumathilgziraj (T8 3)
ARCHWIZ Gunaihilogaraj ( 1839
ARCILIORS - Grmzithikagziaj {14830
ARCII 208 Waidya il Kaloale ¢ 19749)
ARCIHI2IS Gumathilagara) [ 1983)
ARCII220 Gunathilazarg ( 1YE3)
ARCIIZEI Gunathilaging (183
ARCIHI321 Singh e el 119544
ARCIIA24 Lal ed e, 119%3)
ARCILIRST Wandhys sl Balodye € 14974)
ARCIN 36T Guualhilagrvag er o, {1YET)

ARCIITER

Guthilagara v al, (1990)
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o Viriely Reference

ARCL4394 Krishna and Seshu (1980)
ARCA5304 Krishna eral (1980}

ARCI45290 Krishna et ol {1980)

ARCI4539B Kalode eral (1977)

ARCI4636 Krishna and Seshu (1980
ARCI4766 Krishna er ol {1980}

ARCI4TOOA Kalode eral. (1977)

ARC149508 Gunathilagaraj ( 1983)

ARCISHD4 Guﬂﬂ{hilngﬂ-mjl E T8}

ASDT Gunathilagaraj (1983)
BIO0GD-14-5T-16-48- Singh et . (1993)

RBabawee Lal et el (1983)

Baggi Minji22 Singh et arl (1993)

Balamawes Lalet ul. (1983)

Batri Sahu et o, (1989)

BG3T79-2 Velusamy et af, (1989)

BG3g0-2 Velusamy e al, {1989)

Birupa Mohanty erul (1994)
BR316-15-4-41 Velusamy ef af, (19809}
BR4-34-13-5 Singh et ul. (1993)

BRESG-9-1-] Singh et al (1993)

Chain Anaser Jeyarani and Velusamy | 1984)
Chemban Kalode et (197T)

Chempan Kalode eral, (1977)
Chembarnmpandi Kalode et al, (1977)

Chennellu Kalode et al, {1977)

Cheriyachittari Kalode eral, (1977)

Chethuvalk Velusamy ef al. (1957)

Co29 Kushwaha and Singh (1986)

Co3i Velusamy and Sundara Babu { 1986)
Co3iw Velusamy and Sundara Babu [ 1986)
CR294-54-8 Lal and Pathak (] 993)

CR333-6-1 Lal and Pathak (1993}

CR333-6-2 Lal and Pathak (1993)

Dihula Sahu et af, (1989)

Eswara Mangalam Vaidya and Kalode (19791

Gda3 Rana erad, (1994)

GI03 Rana el {1994)

GH3NS Singheral, (1993)

G453 Rana et uf, (1994)

G703 Rana efal. (1994)

GH305 Singh er af, {1993)

(5531 Vaidya and Kalode { 1979)

HALU4-63-3 Kushwaha ef a, (1942)

HBCS Rani et al. (1992)

HKR30 Lal and Pathak (1993)

HEKR112 Lal and Pathak { 1993)

HKRI119 Lal and Pathak { 1993)

HKR 120 Pal eral. (1986)

Horonamawee Velusamy et al. (1986)

IET4605 Vaidya and Kalode (1979)
[ETS68% Lal and Pathak (1993)

IET5741 Gunathilagaraj and Chelliah {1984)
IETHI23 Gunathilagaraj and Chelliah (1984)
IETG28E Waidya and Kalode {1979)
IET6311 Gunathilagaraj and Chelliah (1984)
IETH31S Gunathilagaraj and Chelliah { 1984)
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Variety

Reference

IET8817
IET10251
Indensan
IR12665-7-1-3.6
IR1330

IR13427-15
IR13427-30-2-3.3-3
TR13427-45:3.1-2.2
TR13427-60-1
IR13429-100-2-2-1
R13429-196-1
R13458-7-2-1-1-3-3
IR13475-7-3.2
IR13543-16
IR136-39-39
IR15420-268-1-2-1
IR15527-21-2-3
IR15520-256-1
IR15779-74-1-8-2
IR15795-151-2-3-2-2
IR15797-74-1-3-2
IR17307-11-2-3-2
TR17496-2-25-1
IR174-96-2-25-1
IR1850-93-2
IR19661-131:1-2
IR2035-117-3
TR2415-90-4-3
[R25587-133-3.2-2:2
R27316-6-2-2
IR25154-101-3-2
R26224-3-2-3.2
IR28228-12-3-1-1-2
[R29658-43-3-2-1
IR29692-65-2-3-3
IR9692-99-3-2-1
IR29723-§8-2-3-3
IR31429-14-2-3
IR31785-58-1-2-3-3
IR31803-32-2
IR32307-107-3-22
IR32429-122-3-1-2
1R32453-20)-3-2-2
IR33043-46-1-3
IR35353-94-2-1-3
IR35361-59-3-3-2
[R43342-10)-1-3-3
IR

RS2

RS54

IR56

IR5R032-1
IR58036-5
IR58036-5
1R58044.5
IRSK(46-5

1162

Kushwaha and Sineh (19867
Malini and Guaathilagara) (1992}
Pathak er al. (1984)

Singh et al. (1993)

Vaidya and Kalode (1979)
Gunathilagaraj (1983)
Gunathilagaraj (1983)

Ramaraju and Babu (1987)
Gunathilagaraj (1983)

. Gumathilagaraj (1983)

Velusamy et al. (1986)
Vaidyn and Kalode (1979}
Velusamy ef al. {1986)
Gunathilagaraj (1983)
Gunathilngaraj (1983)
Velusamy ef af, (1986)
Velusamy ef al. (1986)
Velusamy ef al. (1986)
Ramaraju and Babu (1987)
Velusamy ef al. {1988)
Vaidya and Kalode (1979)
Vaidya and Kalode (1972}
Lal erad. (1983)

Vaidya and Kalode (1979)
Velusamy er af, (1989)
Gunathilagaaj (1983)
Singh ef al. (1993)

Vaidya and Kalode (1979)
Velusamy ef al. (1989)
Tamaraju and Babu (1987)

Welusamy ef afl. (1986)

Velusamy et al. (1989)
Velusamy ef afl. (1080)
Velusamy ef af, (1989)
Velusamy e/ al, (1989)
Velusamy et al. (1989)
Velusamy ef al. {1989}
Singheral. (1993)
Singh er al. (1993)
Ramaraju and Babuo (1987)
Shukla et af. (1987
Veluzamy ef al. (1989)
Velusamy ef of. (1980)
Velusamy er al. (1989)
Velusamy et al, (1985)
Velusamy ¢ al. (1989}
Singh et al. (1993)
Varma ef af, (1579}
Velusamy ef ol (1980)
Velusnmy ef af, (1959)

~ Velusamy et al, (1987)

Ciunathilagaraj e af. (1990

© Gunathilagaraj ef al, (1990)

Nalini and Gunnthilagarag (1992}
Gunathilagaraj et el, (1990
Ciumathalasarag ef af, 19909
Velusamy rial, (1986)
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Variely

Keference

116
TRT781-144-1- 1082
IRG093-211-6
. IR9852.22.3
IRI339
Jitendra
Kairali
Karanphool
Karuvali
KaUIM?
KAUZS100
Khalosu
Khandagiri
Kodagan
Kodiyam
Kothandam
Lal Basmati
LXH2-281
Mahia Bankoi
Mangalapuram
Maranel
Mcher

MO1

MO4
MR1523
Mudukriyal
Muskhan 41
N'diang Marie
Pandi

Pant Dhan10
PhT004
PM1409
PM5845
Podiwi-AS
FRI0G

PR445
PRS&0

PR561

PR563

Prasad

Pib5

Pibl2

Pibl19

Pib21

Pib33

Pib33A
Pundia
Pusa587-2-1
Raihu Heenati
Rening Genawee
RNDREB-1-1
RP1125-2-1-1
RPI5T9-1615-30-21-36
RP1579-28
nRI§T-48

Velusamy e al, (1IRA)
Vardya and Kalode (1979)
Giunathilagaraj (1983)
Velusamy erad, (1956}
Lal er al. (1983)
Mallik e al, (1995)
Rosamma e al, (1994)
Sahu et al, (1989)
Velusamy ef af, {1987}
Lal eral. (1983)
Lal et al. (1983)

Sahu efal. (1989)
Mohanty ef al. (1994)
Velusamy etal. (1987)
Krishna er al, (1980)
Velusamy et al, {1987
Kalode eral. (19773
Kalode er al, (1977)
Misra and Misra (1992)
Velusamy et al. (1987)
Velusamy et al. (1987)
Mohanty ef al. (1994}
Pathak ¢! af. (1985)
Gunathilaparaj (1983)
Krishna ef al. (1980)
Krishna ef al. (1980)

Jeyarani and Velusamy (1994)

Jeyarani‘and Velusamy (1994)
Kalode et al. (1977) '
Pandey ef al, (1994)
Rajendran ef al, {1987}
Rajendran ef al. {1987)
Rajendran et al. (1987)
Krishna et af. (1980)
Dhaliwal er af, (1979
Dhaliwal er af. (1979)
Dhaliwal er af, (1979)
Dhaliwal er al, (1979)
Dhaliwal er al. (1979)
WVerma et al, (1979)

WVelusamy and Sundara Babu (19856)

Prasad ef al, (1990)

Kalode eral, (1977)

Kalode e al. (1977)

Kalode eral. (1977)

Krishna e af, (1930)

Mista and Misra (1992)
Tripathi and Pandya (1987}
Lal eral. (1983)

Jeyarani and Velusamy (1992)

_ Tripathi and Pandya (1987*

Lal and Pathak (1993)
Lal and Pathak (1993)
Lal and Pathak (1993)
Lal and Pathak (1903}
Lal and Pathak (1993
Lal and Fathak (1903)
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Varicly Reference
RP1800-14:8-16-3 Velusamy and Sundara Babu (1986)
RP1800-21-20-25-2 Lal and Pathak (1993)
RP1B01-101-00-89 Lal and Pathak (1993)
RIM801-45-50-72 Lal and Pathak {1993)
RI'E3i-36-1-4 Tripathi and Pandya (1987)
RPIR32-23-3-4 Tripathi and Pandya {1987)

r2068-12-1-8-1
P2068-15-1-4-2
RPI06S-16-9-5
RPI06E- 1 7-2-1
RI2068-17-2-2
RP20ER-17-3-7
RP2068-18-2-6
RP20A8-18-3-1
RP2068-18-3-5
PI068-18-4-5
RP2068-18-4-7
RP2069-30-3-1-4
RP2069-3-4-1-2 -
RP206G-2-d4-4-6
RP2060-3-5-2-2
RP2081-176-122-14
RIP2081-210-48-57
RP2149
RP2151-40-1
RP2151.64-3-1-1
RP2203-2-16-18
RP2203-3-75-119
RP633-510-1-3-4-1
RPTY-§-3-2-1
R-68-1

Samanta

Senawes

Siam Garden
Sufaidal 72

Sulm

Sumdore Samba (Sudura Samba)
Surnavazhai
TI406

TI425

TI426

TI47

TI477

Tia

T2rHI5

T7

Thestavalan
TNAU BPHRR2742
THALEO42
TPRET4-14
1IPR238-151-1-1
LiPjras4-120-2
IPR254-85-1
LPRTO-104
PRI
pRT0-122

LR Lar b Rt

Kushwaha and Singh (1986)
Pathak ef al. (1086) ,
Kushwaha and Singh (1986)
Pathak e al. (1986)

Pathak er al, (1986)

Lal and Pathak (1993)
Kushwaha and Singh {19863
Lal and Pathak (1993)
Kughwaha and Singh (1986)
Kushwaha and Singh (1986}
Eushwaha and Singh (1986)
Kushwaha and Sinzh (1086)
Kushwaha and Singh (1986)
Kushwaha and Singh (1985)
Kushwaha and Singh (1986)
Lal and Pathak {1993}

Lal and Pathalk {1993}

Mitra and Bentur (19813
Tripathi and Pandya (1987)
Lal ot Pathak (19933

Lial and Pathak (1993}

Lal and Paihak: (1993}

Verma et al. (1979),
Kushwaha ef af, {1982}
Shrivastava (1976)

Mohanty ef af, [1994)
Teyarami and Velusamy (1994)
Jevarani and Velusamy (1994}
Velusamy ef al, (1986)
Kalode et al, {1977},

Lal et al. (1983)
Chandramehan and Chelliah (19843
Kalode pf ol 11977}

Kalode o al, £1977)

Katode ef of, (19773

Kalode &t al, (1977)

Kalode eral, (1977)

Vaidya and Kalode (1979}
Kushwsha and Singh (1086)
Gunathitagaraj and Chelliah (1984
Velusamy et al. (1987)
Paramasivan of al, (1993)
Velusamy and Sundara Balbw (1086)
Pathak et al. (1985)

Patlak er el {1985)

Pathak ef ol {19831

Pathak ot ol (1985)

Pathak et ool (10R5)

Pathak ot el (1985)

Pathik eraf, ( 1BRS)

P"athak ef aof, 11085)




451 Gunnthilaperaj anl Ganesh Knmat

Table 2. (Contd).,

Variety Reference
UPRUAS- 10-1-] Lal and Pathak (1993)
Valan Chennel Velusamy ¢f al. (1987)
Wali Velusamy et al. (1987)
Valsara Champara Kalode et al, (197T)
Vazhaipoo Snniba Kushwaha and Singh (1986)

Vellnilangayan
Vellhil Choera
Velumbala
Velutha Cheera
WI263
wei24n
WCI544-2
Chvza latfolia
vza offfcinalie
Chr ezt poisrettanled

Krishnn er af, (19800)

Kalode eral. (1977)

Velusamy et al, (1087)

Kalode eral. (1977}
Chandramohan and Chelliah [1084)
Teyarani and Velusamy (1992)
Gunathilagaraj (1983)

Velusamy et al. (1994)

Velusamy ef al. (1994)

Velusamy ef al. (1994)

bphS and is independent of other four genes,
Subsequent analysis revealed that the dominant
zene of Swarnalala was designated Bph6. The
recessive gene of T12 was designated bph7. The

stugle recessive genes which are allelic 10 each

other but are nonallelic to bph2 and bphd were
found m Col.5 Thailand and Col.11 Thailand and
Chis» Saba, The recessive gene of these cultivars is
nopailelic 1o bphS and bph7 because bphS and
bph7 do not confer resistance Lo biotypes 1,2 and 3
buw the new gene does, Therefore; this recessive
genc is different from all the other recessive genes
and was designated bph8. Three varieties -
Kabaramana. Balamawee and Pokkali - were found
1e have single dominant genes which are allelic to
each other but are different from Bphl and Bph3,
This gene was designated as Bph9. '

Several genes for resistanice to the BPH have
been transferred from wild Oryza species to

Teble 3, Genes For resistance o N, ugens in rice and their

renction to dilferent biolypes (Panda and Khush,

1995y
Zhromo- Reaction to indicated biotype
Cieny sonw :

. location 2 3 4
Bph | + R 5 R 5
bhph 2 q- R R 5 5
Bph 3 1] R R R R
bph 4 I R R R R
bph § - S 5 5 R
Bph & - 5 3 5 R
hph 7 - 8 5 5 R
hph & - I It B -
Bph 9 R R R
Bph 100 R R R

cqllimlcd rice through wide hybridization (Jena
and Khush, 1990). Genetic analysis 1o determinc
allelic relationships of these genes with known
genes are underway. An introgression line from the
cross ol cullivated rice and O. australiensis, has a
dominant gene for BPH resistance which has heen
lentatively designated as Bphl0Q (1), Tt conlers
resistance 1o three biotypes. Thus on the basis ol
genelic analysis of about 90 varieties, 10 pencs
have been identified. The reaction of the known
genes against four biotypes is shown in Table 3
(Panda and Khush, 1995).

The genes for resistance to BPH in rnice
varieties can be inferred without genetic analysis
by determining their reaction to different biotypes.
If a variety is resistant 1o biotypes | and 3, it is
likely to have Bphl; if it is resistant 16 biotypes |
and 2, it has bph2; and if it is resistant to all the
three biotypes, it may have any ol these - Bph3.

bphd4, bph8 and Bph9. Thus, varietics can he

classified into varietal. groups on the basis of ther
reaction Lo different biotypes before embarking vn
genetic analysis (Panda and Khush, 1995),

The concept of biotypes in BPH has heen
guestioned on the grounds ol stability ol these
hiotypes and the usefulness of the term (Claridge
and Den Hollander, 1980, 1983; Claridge er al,

1984; Gallagher, 1988; Padgham er al, 1989:

Gallagher ef al,, 1994).

Although minor morphometric  differences
among "biotypes’ have been identified (Saxens and
Barrion, 1985), there is much overlap in
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morphological characters, and afier one generation
of vxposure 10 a susceptible variety, differences
among "biotypes’ became smaller yet (Claridge ef
al., 1984), Thus, morphological differences among
biotypes may be a function of the selection regime
imposed by laboratory rearing. Claridge and Den
Hollander (1982) found ample variation for
virulence with "biotype" and after 10 generations of
selection on different rice varielies, differences

hetween ‘biotypes' were greatly reduced, These:

results indicate that sufficient genetic variation
exists for rapid adaptation and concomitant change
in virulence to different rice varieties, In addition,
biochemical evidence for BPH showed that the
so-called "biotypes’ differed very little genetically
and were no more different than the variants which
exist in field populations (Den Hollander, 1989,
Demayo efal., 1990). Thus, BPH biotypes cinnot
be considered discrete genetic entities. Whereas

certain "biotypes’ exhibit adaptation to particular

host varieties compared to others, short periods of
selection on novel varieties can alter their survival
and performance. Results ‘of Calridge and Den
Hollander (1982), Gallagher (1988) and others,
illustrate  that there is nol a one-lo-one
correspondence between a single gene in a BPH
biotype and any single gene for resistance in the
rice hosL. :

Breeders and growers may be able to maximise
the useful lifetimes of resistance genes by varying
the direction and intensity of selection for adapted
BPH genotypes by manipulating the crop’s genetic
structure in space and time. Several approaches
have been proposed over the years such as rotating
different cultivars, planting multiple resistant lines
within the. same field and combining different
resistance penes within the same cultivar (Pathak
and Khush, 1979: Khush, 1984; Heinrichs, 1986;
Saxena and Khan, 1989). Each of these tactics may
be useful, but the relative utility of each will be
dependent on the genelic structure and mode of
action of the virulence genes (ie., the gencs
conferring adaptation to plant resistance genes)
within (he pest population.

Hybrids of rice varieties between O. safiva and
other wild species wiz., Q. latifolia, O. officinalis,
0. eichengeri and O. ridileyi were specifically
nrodieed 1o widen the gene nool of rice and

transfer useful alien genes to rice. Hybrids were
produced between O. sariva and O. ridilevi by
adopting embryo rcscue technique 10 transfer
yellow stem borer resistance to cultivated rice
(IRRI, 1991). In the same manner, genes conferring
resistance to BPH have been transferred 1o
cultivated rice from its two wild relatives viz., 0.
officinalis  (Jena and Khush, 1986) and 0.
australiensis (IRRI, 1991, 1993). The back
crossing of hybrids derived between O, sativa/0),
latifolin facilitated the transfer of BPH -and
whitebacked planthopper resistance genes from O,
latifolia 1o . sativa, All of the BPH resistant
progenies were like the recurrent 0. sativa.pareni
in plant type, and did not carry any undesirable

- traits of 0. larifolia. As many as 188 of the 2295

BCaFz progenies tested were found to be resistant
to WBPH (IRRI, 1993). Jena and Khush (1990)
transferred resistance to BPH and WBPH v O,
safiva breeding lines by crossing O. officinalis. &
wild species with 2n=24 chromosomes and CC
genomic constitution. A total of 400 F1AC hybrids
were obtained through the embryo rescue technigue
(Jena and Khush, 1986, 1989). These sterile AC
hybrids between cultivated O, sariva and distant (.
officinglis were backcrossed to O. sativa. Most of
the BCy progenies were allotriploid (AAC) and o
few were hypotriploid. AAC progenics were again
backcrossed to O. sativa. BC progenies consisting
of disomics or aneuploids were identified m these
progenics and were examined for the presence of
). officinalis chromosomes. Eleven different traits
from €. officinalis were identificd in  these
progenies including resistance to BPH and WBPH.
Restricted recombinations were observed because
of low pairing between A and C genomes, Because
of this restricted recombination, Lhe genolype ol the
recurrent parent was reconstituled after only twa
backcrosses,

The other example is the production ol
interspecific hybrids between . safiva and (),
australiensis (2n=24) with EE genome (Multani of
al,, 1994), O, ausrraliensis remains an importanl
source for BPH resistance. Interspecilic hybris
hetween three breeding lines of O, sariva and Tow
accessions of O. australienses were obtained
pollinating 20,234 spikelets of AE hybrids with
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sanvg pollen, To overcome this problem an
antotetraploid  of an elite breeding  line (IR
31917-45-3-2) was induced and crossed with O,
ansirafiensis, 0 get Fi hybrid plants (AAE)
following embryo rescue. These (riploids were
backerossed to O, sativa. The chromosome number
of 16 BC) plants varied from 28 1o 31. and all were
male sierile. BCa plants had 24-28 chromosomes.
Eight monosomic aliemt addition lines (MAALs)
having a 2n chromosome complenent of O, sativa
and one chromosome of O, anstraliensis were
selected from the BC2F: progenics. BCa progenies
consisting of disomic and aneuploid plams were
examined lor the presence of O, australiensis trails
including BPH resistance. Resistance breeding
programme for BPH may be expected to be 4 long
lerm advantage only in combination with other
control strategies, particularly biological contrel. In
the absence of insecticide use, natural eénemies of
BPH generally maintain pood levels of control.
Effective pest management in tropical countries
will depend on an integration of resistance breeding
and biological control (Claridge, 1990),

Whitebacked planthopper (WBPH), Sogarella
furcifera (Hoervarl)

The damage due to S. furcifera on rice crop has
long been recorded but detailed studies on varietal

resistance to WBPH have not been made until 1975
when research on host-plant resistance has been

stepped up both at the IRRI and many Asian

countries. The screening technique was perfected in
1967 (IRRI, 1967). Using the bulk seedling test,
48554 0. sativa accessions were screened and 401
(0.8 %) werc selected resistant. They originated
from 21 countries., Several species of wild rices
were  also  identified as resistant 1o WEBPH
(Heinrichs er al., 1985), OF the several IR varieties
released, four varieties (IR 48, IR 52. IR 60 and IR
62) were found moderately resistant to WBPH
(Heinrichs, 1986).

WBPH thrives on high-yielding, susceptible
rice cultivars but fails 1o feed, grow, survive dnd
reproduce adequately on resistant cultivars. No
mechanical barriers 1o WBPH [eeding have been
identified in resistant plants. In resistant varicties,
the mechanisms that operate against the pest are

antihinsis or a combination of bﬂ[hl-f;-vili{'l}’.'-f ai

Kalode, 1981; Gunathilagaraj and Chelliah, 1985

Saxena and Khan, 1989). Tolerance mechanism it
associated with resistance in hybrid rices to WBPH
(Nalini and Gunathilagaraj. 1995),

Atleast five genes have heen idenmtified tha
confer resistance 1o the WBPH. Four ol them arc
dominant and designated #s Whph 1, Whph 2.
Whph 3 and Whph 5. One is recessive aod
designated as whph 4 (Saxena and Khan, 19891,
These [ive genes have been- incorporated inlo
improved germplasm at IRRI. WBPH resistun
lines are being evaluated in coordinated wials.
However, no resistant variety has yel been releasc
(Khush and Chaudhary, 1981}, Variety Pant Dl
10 (IR 9763-11-2-2-3) is field resistant 10 WBPH i
Uttar Pradesh and evaluated as IET 8616 m the All
India Coordinated trials (Pandey er al.. 1994), ADT
38 (IR 21820-154-3-2-2-3) released in May 1987
for Tamil Nadu is also reported 10 be resistnt
the WBPH (Sivasubramanian ef al, 1987) und
HKR 120 (Ptb 33/4* IR 3403-267-1) is a promising
new rice resistant o WBPH in Haryana (Pal ¢r vl
1986).

In addition to major genes, minor gencs also

contribute to resistance against S, fireifera in some

rice varieties and probably retard the selection ol
biotypes. Resistance has also been observed in wild
rice species viz., Orvza eichingeri. 0. latifolia. (),
minuta, O. nivara, €, afficinalis, O, paragueiss,
0. punctata, O. ridilevi and 0. rufipdeon
(Heinrichs ef al., 1985). Because no modern variciy
is highly resistant w WBPH, atlemipts are being
made to incorporate resistance gencs inlo aproed
breeding lines. By wide crossing ol cultivated e
and wild rice O, efficinalis and through subsequen
back crossing, breeding lines have been obiaing!
which are highly resistant to WBPH.

It is interesting that none of 1he genes
conferring resistance W any laboratory population
of BPH also confer resistance to WBPH (Romena
el al., 1986), This suggests that difTerent, lircely
independent factors govern resistance (o cach
planthopper species. This obviously prescnts
problem o pialif. breeders desiring 1o develop
cultivars - resistant 1o both BPH and WBPH
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sinltanecusly.” Nevertheless, the four released
cultivars moderately resistant to WBPH (IR 48, IR
52, IR 60 and IR 62) also are resistant to atleast two
ol the three Philippine BPH laboratory populations
i Heinrichs, 1986). Little is known at present about
the potential abilities of WBPH to adapt to any of
these resistant cultivars and the same cautions and
research recommendations for the BPH are also
applicable to the WBPH (Demno and Perfect,
1004),

Despie the availability of thousands of
resistant sources for hoppers in India, host plant
resistance studies have not made any significant
impact on rice crop production in our country. It
has only resulted in publication of a large number
of ‘research notes’ without logical follow-up and
¢onclusion, The reasons identified for the limited
impact of host plant resistance in gcnar&l (Teetes,
1985) are:

f:r failure of entomologists and plant breeders to
complete their task after identifying the
insect resistant germplasm

“r failure of- farmers to accept and use insect
resistant cultivars

2r the insecticide crutch

¢ tendency Lo scparém crop production and crop
protection, and

7¢r failure to produce adeguate information about
the pest ahd the resistant cuitivars.
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EFFECT OF ETHREL AND CYCOCEL ON YIELD
COMPONENTS OF CASSAVA

M. VUAYAKUMAR and 1.B:M.Md. ABDUL KHADER

Horticultural College and Research Institute
Tami! Nadu Agricultural University
Coimbatore 641 003

ABSTRACT

' The effect of ethrel and eycoce] each at thre¢ concentrations on the yield component of
cassava vatieties reveals that the total number of roots per plant was significantly influenced by CCC
5000 ppm and the same was more pronaunced at the peak bulking phase. Among the varielies. Co.l
recorded a greater number of roots. The number of tuberous roots was more under the treatment
ethrel 250 ppm and the variety Co,] had the highest root number. The yield of tubers was
significantly influenced by CCC, 10,000 ppm and the variety Co.1 recorded the highest yield.

KEY WORDS :  Total number of roots, peak bulking, tuberous roots, yield

components

A study of yield components in cassava could
go a long way in increasing its productivity,
Among the componenis, number of tubers, weight

of tubers and girth of tubers are considered

infportant, According to . Jennings (1970), the

number and size of tuber, the size and efficiency of
the leaf canopy, the ratio of topfroot and the
duration of the period of dormancy are the yield
components. Magoon et al. (1970) correlated the
total yield with number of tubers per plant, wber
length. tuber circumference rind thickness and
height of the plant. The storage root formation and
development has been described in quantitative
terms by many. Here an attempt was made 10 study
the effect of growth substance on the yicld

- components namely the number of total roots,
tuherous roots and tuber yield.

MATERIALS AND METHODS

Swudies were undertaken at the Horticultural
College and Rescarch Institute, Tamil Nadu
Agricultural  University, Coimbatore  during
1983-86 with 1w varicties of cassavi namely Co.l
and MVDLD along with a promising culre

ME.116. Growth substance ethrel and CCC were
applied each at three concentrations begining from
one month after planting at fortnightly intervals.

Main Plot Treatment
T1 Ethrel 250 ppm
T2 Ethrel 500 ppm
T3 Ethrel 1000 ppm
T4 CCC 2000 ppm
T5 CCC 5000 ppm
T6 CCC 10,000 ppm
T7 Water spray
T8 Control

Sub Plot -
V1. Co.l
V2. ME 116
V3. MVD.]



