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ABSTRACT

The investigation was carried out to study the genetic variability of quantitative traits and their contribution towards seed yield
that may be used as criteria for yield improvement in wheat. The experiment was conducted with forty nine genotypes including
two triticale in Nadia district of West Bengal during rabi season in two consecutive years 2012-2013 and 2013-2014 following
RBD design with two replications. A wide spectrum of variability for all the characters except days to maturity within the
genotypes were evident which could provide scope for improvement on the characters following selection and most of the
characters like plant height, days to heading, days to flowering, 1000 grain weight, number of grains spike” and yield plant’ were
associated with high heritability along with high genetic advance which suggested that the characters are predominantly
controlled by additive gene effect and direct selection on the basis of phenotypic data may response positively to desired direction.
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Wheat is the king of all cereals because of its high
nutrient content and its suitability to all agro-
ecological regions. Wheat crop has wide adaptability
as it can be grown in the tropical, sub-tropical and in
the temperate zone and the cold tracts of the far north,
beyond even 60 degree north latitude. Wheat is 2"
most important cereal in west Bengal as well as in
India. The annual production of wheat in West Bengal
during 2011-12 was 0.88 mt with 2800 kg/ ha
productivity in 0.32 m ha cultivated area. It provides
more calories and protein to human diet than any other
crop. Protein content is a key quality factor that
determines the suitability of wheat for a particular type
of product as it affects other factors including mixing
tolerance, loaf volume and water absorption capacity
(Shah et al., 2008). Both protein quantity and quality
are considered important in estimating the potential of
flour for its end use quality (Farooq et al., 2001).
Wheat proteins (12-16%) are of special important.
Hard wheat is high in protein (10-17%) and yields a
flour rich in gluten, making it particularly suitable for
yeast breads. The low-protein (6 to 10%) softer type
yields flour lower in gluten and therefore, better suited
for tender baked products, such as biscuits, pastries
and cakes. Triticum durum wheat, although high in
gluten, is not suitable for baking, but suitable for
semolina, the basis for excellent pasta, such as
spaghetti and macaroni preparation.

The success of a crop improvement program
depends upon the amount of genetic variability
existing in the germplasm. To bring the heritable
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improvements in economic characters through
selection and breeding, estimation of genetic
parameters must be made before starting a program.
There are different techniques available to compute
the genetic parameters and the index of
transmissibility of characters. Heritability estimates
provide information about the extent to which a
particular character can be transmitted to the
successive generations. Knowledge of heritability of a
trait thus guides a plant breeder to predict behavior of
succeeding generations and helps to predict the
response to selection. High genetic advance coupled
with high heritability estimates offer a most suitable
condition for selection (Larik et al., 1989). Therefore,
availability of good knowledge of heritability and
genetic advance existing in different yield parameters
is a pre-requisite for effective plant improvement
exercise (Haqetal.,2008).

MATERIALSAND METHODS

The wheat germplasm consisted of forty nine
genotypes including two triticale were collected from
Directorate of Wheat Research, Karnal through All
India Coordinated Wheat & Barley Integrated Project
of Kalyani centre, BCKV. Field experiments were
conducted at two locations, District Farm, AB Block,
BCKYV, Kalyani, West Bengal and Instructional Farm,
BCKYV, Jaguli, Nadia, West Bengal during rabi seasons
in two consecutive years 2012-2013 and 2013-2014
following RBD design with two replications. The
important characters considered in the present
investigation were days to heading, days to flowering,



days to maturity, plant height, number of tillers plant”,
number of spikes plant’, spike length, number of
spikelets spike’, number of grains spike”, weight of
grain spike’, flag leaf area, chlorophyll-a content,
chlorophyll-b content, total chlorophyll content, 1000
grain weight, amylose content, grain protein content
and yield plant”. Genotypic and phenotypic variances,
genotypic and phenotypic coefficient of variability,
broad sense heritability and genotypic and phenotypic
correlation were computed according to the method
suggested by Singh and Chaudhary (1985).

RESULTS AND DISCUSSION

The analysis of variance showed wide spectrum of
variability for all the characters except days to
maturity within the genotypes which provided
sufficient scope for further on these traits through
selection. Wide range in mean value was observed in
days to heading, days to flowering, plant height,
number of tillers plant’, number of spikelets spike”,
number of grains spike”, flag leaf area, chlorophyll
content, 1000 grain weight, grain protein content,
grain yield plant” which supported the variant nature
of the genotypes considered in the present
investigation for most of the characters and may
provide success in selection on the basis of phenotypic
value of component characters. The average
performances of the genotypes for all the characters
under study are presented in table 1. As revealed by the
LSD value, significantly early heading was noticed in
genotypes JAUW 616 and UP 2856 (55.50 days) and
early flowering was noticed in UP 2856 (61.00 days)
followed by HD 3133 and JAUW 616. Early maturing
genotype was identified as JAUW 616 (111.25days)
alongwith DBW 115, NW 5095, RAJ 4329 and RAJ
4330 and UP2858 (119.25 days) was found to be late
in maturity. Maximum plant height was observed in
genotype WH 1154 (104.75cm) followed by WH
1155,JAUW 616 and WH 1151. Maximum number of
tillers plant’ was noticed in DBW 115 followed by
RAJ 4333, PBW 692 and RAJ 4332. Genotype PBW
694 was recorded maximum number of spike plant”
(11.50), it was followed by RAJ 4332, PBW 692 and
HD 27330© and found within the critical range of RAJ
4332. Maximum spike length in HUW 670 (11.79cm)
followed by HD 3130 and DBW 17© and fall within
critical difference of HUW 670. The same genotype
HUW 670 showed maximum number of spikelets
spike” (20.25) and it was followed by NW 6002, K
03070, DBW 17©, WH 1151 and UP 2858 and
showed no significance difference from HUW 670.
Highest number of grains spike’ was recorded in
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genotype HD 3129 (40.25) and was being followed by
NW 5095, UP 2857 and DBW 113. Genotype HD
3128 (1.27g) exhibited least weight of grain spike™ and
its highest value was shown by DBW 116 (2.27g)
alongwith WH 1151 and DBW 114. The highest
chlorophyll-a content was observed in genotype
HD 3129 (0.278 mg' g) closely followed by HD
3130 and DBW 115, while highest amount of
chlorophyll-b content was recorded on genotype UP
2856 (0.378mg" g) noticed no significance different
from UP 2856. Thousand grain weight was least in
genotype UP 2856 (24.70g) and highest in genotype
NW 6002 (43.40g) it was followed by WH 1154, RAJ
4329, TL 2995, HD 3130 and JAUW 611. Maximum
protein percentage was recorded in genotype HD 3133
(15.70%) followed by PBW 696, RAJ 4330, RAJ 4329
and WH 1152 and showed no significant difference
from HD 3133. Highest amylose percentage was
recorded in HD 3127 (27.60 %) followed by TL 2995,
HD 3131 and HD 3126. Lowest grain yield plant” was
noticed in genotype HD 3128 (12.70g) followed by
HD 3133, UP 2854 and WH 1154. The highest grain
yield plant' was recorded by PBW 692 (24.60g)
followed by DBW 115, HD 2967©, NW 6002 and RAJ
4332 and the following genotype either from
minimum or maximum yielder showed no significant
variations.

The range, mean values, variances due to
phenotype, genotype and environment, coefficient of
variation (CV), genotypic coefficient of variation
(GCV), phenotypic coefficient of variation (PCV),
heritability (h’), genetic advance (GA) and genetic
advance as percentage mean are presented in table 2.
The phenotypic and genotypic variances were found
to be high for days to flowering, plant height and days
to heading and it was substantial high for 1000 grain
weight, number of grains spike” and yield plant' and
other characters showed small variances due to
genotype and phenotype. The characters with high
variances due to genotype and phenotype also showed
high environmental variance and similarly small
environmental variances was noticed in character with
small variance with respect to these parameters.
Characters with high variances also highlighted high
environmental variances which suggested that
selection on the basis of phenotypic characters may
not produce desirable result for which progeny
selection may constitute desirable component for
effective selection. On the other hand the characters
like number of tillers plant”, number of spikes plant”,
spike length, flag leaf area, chlorophyll content with



Variability study in wheat and triticale

~PIod

09'vC 06'ST 06'CI 0I'8¢ €0€'0 €800 ¥CC0 <T9TC LT STye STLL 1T0L 00 1T STEL 0S'SL STIIT  0S9L SL'IL 69 dd
0591 0T¥C 0S¥I OI'0F 11€0 €L0°0 €CC0 L¥CT ¥P'1 00€e STLL 1€0l  SL'6 O0SII ¥9°06 0S'SII  00°0L §TS9 0009MAN
08'61 0T¥C O¥'€l 087CE vLTO 0800 LITO 1€0T €LT 00'6¢ SL8L #9901 056 O0SII 09€L STPIL  00%L 0569 S60SAMAN
09°0C OF'¥C 00°€T 09°0v ¥9C0 T1L00 €8I0 LSOC SL'T 006 0S9T 8¢€6 STOT SL'IT 9S¥L STSIT  00°SL SL'IL 0TI
OI'LT 0¥'CC 0T¥1 O0I'tE ¥LTO CTLOO 1610 SI'CC 651 006C 0S8l €16 006 SLOL OI't6 SCTI9Il 0569 0599 1021
00°LT OL¥C 0TEL 0C0F ¥9CT0 6¥0°0 €€CT0 SL'61 961 SL'0E STEL  TO08 0S8 SL°01 STTOL STIIL 0099 0S'SS  9I9IMNVvr
0T8I 0S¥C 0S¥I OI'Cy S8CTO 0L00 961°0 60'8I <CST 0SIe STIT  8Y'0I 0000 00CI 00L8 OSSIT 00LL 00CL  TI9MAvre
OL'LT 0T°ST 08CI 088¢ 9L£0 €L0°0 8LCO0 8LIT €L'T SL¥E 6T0CT 6L11 006 STOI €8¢9 0S8IlI SLIL 00CL 0L9MNH
0¥'0C 06'¢CT O1'€l 096 SITO0 9900 ISI'0 T8CCT OL1T STYE SL91 6601 STOL 00CI L698 SLSII  STIL STLY IL9MNH
0881 OI'LC 08°CI 09°'Iv SSTO T1L00 T6I'0 L6°0C CTLT SCT9¢ SLLT 6€£0l 0S0I 00 1T 1SS9 SLI9IT 0STL SL'89 I€TEdH
0891 00°LT 0¢€€l 08¢c 8LC0 8FO'0 S€CO LOEC 19T 009¢ 0S8L ¥IOI ST6 050l OF'86 SL'LIT STSL 00°0L 97I¢dH
08'61 09°LT 0€¥l 0C9¢ €I1T0 €900 SSI'0 TO6'IT 991 STLE SLI9L ¥¥'6 S0l 00Tl S8¢C6 STLIL 00'1L 0559 LTIEdH
0T61 09%C 06'€l 0OF'8¢ €5ST0 L90°0 L8I'0O 9TIT 09’1 00'SE SLSL ST6 SL'6 00Tl OF¥P6 STILL  00'1L 0599 EIEdH
0L9T 0S9C 00°€T 0¢€Le TOF'0 ¢€01I'0 S9C0 9TTC 8L'T SCTOy SL'ST  €CTIT  SL'8 0§56 ST8 STIIT 0STL SL'89 6CIEdH
0LCI 08%C 0071 069¢ 8920 S90°0 9CC0 vCTLL LTI 000¢€ 0OSEl P16 SL'8 0001 SL'C6 0SSIL STTL SL99 8TI¢dH
0T°ST 00%C OL'ST Or'6¢ 88C0 C80°0 €610 ST8L S¥'1 SL'€e 0591 6801 ST8 050l 8C'¢6 SCTIIl  SL99 0529 €EIEAH
0v'81 0S°€C 0E€¥I OI'Cy 10€0 S90°0 €5C0 SIvC €91 SCle STSI TOIT 006 OSTII 9¥'C6 STQIT  SL'EL 0589 0€I€dH
0€°0C 0L°€C OL°€l OL'Iy #€C0 6900 ¥91°0 6C¥C OLT 00F%E 00ST CI'6 SL'6 00CI ¢8C6 STIIl  00'8L 0s'CL SIIMada
0561 OI'¥YC 08°Cl 06LE 9€CT0 6900 €910 V1T LST 0S50¢€ STIT 166 SL6 0STI 9I'66 SL9IT  00°1L 00°L9 LTIM4d
09°CC 0F'9C 0TEl 006 60€0 1800 0€CO0 <CO68T LTT 008E STLI 9T6 068 000l 09C6 SL'LIT 009L 0S'1L IrIMdada
0S¥C 0C9C OI'€El 088¢ TLEO L60°0 ISTO 8LIC PL'T 00Lg ST8T IL0I 0SSO0l STYI 69°LL STYII 0S¥L 0589 srimdada
06'0C 0F'€T 0C€l 0S€E 09C0 0900 6610 €SCC S6'1 SL¥E SLLL 0901 STOL SLOL 008G 008IL  SL'6L 0s°€L riimdada
09°81 O1'ST 06'CI 088¢ LEECO 001'0 90CT0 +vL'61 OLT 0S8 SL8L 9601 ST6 0011 SI'¢6 00LIL ST6L STeL €1 da
(o) (3)

@ ) (%) @)m (33w) vore  oyjids oyids oyids (wd) jued jued (wd) Arinjew Jurdmop Surpedy

Juerd dsof urjoad uread cqyd  (_35wn) (| S3wr) yed| wuredd suredd PPYIds P3ud[ Nids sPD WYIPY 0} 0) 0) SII)ILIBA
PRIX -Awy urer (0001 [BI0OL Q-UD e-[4D Se[d JOIA JOON Jo'oN oyidS jo-oN jo-oN jueld skeq skeq  sheq

18oYM JO s9dA)ouds ay) Suowe S19)9BIBYD JUIIILJIP Y) JO Bjep pajood uo pajemwinysd dueuriof1dd uedyA | dIqeL

130

J. Crop and Weed, 10(2)



Diyali et al.

O0LL’€ TIT'E 6S0°CT TE89 TIT'0O 9TI'0 S€0°0 090°F €€0 090°S OILT 00TT 670°C TI9'C 68%°'II 89T°¢ I8T°L 69%'9  (S0°0)as'1
0T°61 06'¥T 09°€T OI'8E ¥8T'0 180°0 661°0 LI'IT 89°T €0°¥€ 80°LI OI'0L LI96 9V'IT 00°L8 IS9IT L9°EL 6v°89 UBdIAl
0T°0C 0L°ST OL°€T OI'LE €8CT0 C800 €610 €60C CTLT sTeE 0061 801 0000 SLIT 6806 00611 SLOL 05°S9 QLOE0M
00vC 0T¥C OV’ el 001y T9C0 €L00 v6I'0 S9CC 881 00¥E O00LI CLOT SL'6 SLTI T6'L6 SL8IT 0508 ST9L  OL96TAH
0¥'0C 06¥C OLCI 056 66C0 8800 60C0 <C9CT LST SLBC SLI9T 166 00°1T 00°€l CvvL SLLIT 0569 009  QtELTdH
05°0C 09%C 0OLCI 0C0F 8I€0 <T60°0 SITO 8Ee€T CTLT SL¥E 0061 LI'IT 006 00CI 6189 STI9Il  0S°0L §T99 QLIMAd
0L8T 0L°€T 06CI 0L8E €920 0900 9610 +90C 0ST 00LE SL8L T80I STOI 0STI 91°€0l SL8IT  STEL 00°0L SSTTHM
0S°ST 0€°6T 0€€l OI'ty vECO0  S90°0 8SI'0 €191 €91 0S0€ SLLI IT6 S8 056 SLYOI 00°LIT  STOL SLTL PSTTHA
0€'6l 0€6T OI'CEl OF8E 9P€0 6600 vECTO CECC 9L'1T STBE STLI LS6 §C6 001l S6'€6 O00°LIT STIL SLTL €STTHM
OLLT 0T¥C OL¥T 0L8E €ICT0 6500 ¥SI'0 960C ¥L'T 0S€E SLLT €T0I  SL8 STOI 00L6 OSSIT  SL°LL SLOL CSTTHM
0S'1C 06¥C 0S¥I 0L8E €0C0 0010 6E1'0 9LCC 961 ¢SL°SE 0061 65001 SL°6 00111 0000l SL'SIT  00°LL STIL ISTTHM
0¥'81 0S¥C 08CI 059¢ T8CTO €800 90C0 OL61 ¥ST 00T STLL 90001 SLOL 00CI 2099 0OSLIT ST69 SLY9 SL8TdN
0S'LT OF'¥C 0TEl 0L€E 8LZ0 0800 8ICTO0 S9TIC 991 0SLE 0061 LOOI 006 0SSOI [L99 ST6IT 0508 00°SL 8S87dN
OV'LT 09'%C 0TEl 080F €vC0 6L00 LI9TO0 €FICT 191 SL8E 00LI 866 056 SLOT LOV6 0S9Il  0S'LL STEL LS8TdN
OT'LT 08¥%C 06CI OLYC 08C0 8LEO v6I'0 +00CT 95T 00FE SLLI €16 S0l 00°IT 0¢c6L STOIT 0019 05°SS 9¢87dN
0S°LT 08¥%C OT'€l 0OLCE LLTO SLOO €610 +vI0T ¥9°1 SL°LE OSLI 6101 008 SLOT SL€6 STLIT  0S9L SLS9 se87dN
08°CT 0I'€T 09¥I 06€E TLCO 0L00 00C0 8L8I 9¥'1 0s0¢ SCSI ILOT 006 O00IT 00v6 OSLIT STCL 0S°L9 ye8ddn
0€°0C 0€LT OI'¥I OI'Cy ILTO 9S00 LTCO 06°1C LLT 00'1¢ STI9I SS6 006 OSII STL6 SLSII  ST89 ST¢e9 S6671L
00°0C 08CC OL¥I 06FvE vICO 1S00 OSI'0 LETIT 8Y'1T 000€ STCI  CI'8 0S°0I 0S°€l ST96 STSIT  SL69 SS9 EEErIVI
0L°€C 009C 00T 09CE CTLTO CLOO 8810 <¢96l ¥8T1 0S¥E 0S91 [II0I STIT 00°€l 66 1L 00°SIT 0SCL 0S°L9 (433402
00°LT 0¥9C 00¥I 0€LE 06C0 8LOO 10CT0 L6'TC €L'T ST8C 00LI OFOI SL6 0000 L6886 O00LIT SLOL 0Sv9 [eereva
0L'61 OF¥C OL¥I Ov6t vSTO €L0°0 ILT°0 86l 8LT 050¢€ O0SLI <VOI 006 STIT 1986 0SVII STIL 00°L9 0cErrvya
0v'1C 0€¥C OL¥T 0CCh OIS0 L9900 6E1°0 OLIT 9L°1T 008¢ 00LI 0CTOI 0000 STCTI SSTL OS¥YII  00°SL 0s°0L 6TeErIrvy
0L91 06°€C 08FI 000F 10€0 6800 91C0 €I0C ¥9'1 0S0¢ 00SI 88 05’8 STOI ST96 STOIl  SL'SL 0s'1L 969 dd
0T61 08°¢C 06l 0S0F 8LZ0 L9900 CTITO LL61 091 SLTIE O0SLI 8CTOI 056 00CI 05C6 SLSIT 0069 SLT9 seomdd
0S°0C 0T9C 0LCI 0L8E €¥C0 1600 €ST°0 STCC 191 0S¥E ST8L  8LOI OSTI SLTI 8L€6 SLLIT  SLLL SLTL reomdd
00°0C 0S¥C OV €l 0C8E v6€0 9010 €SCT0 €90C LLT SL'SE 0591 956 §C6 OS'IT 09°¢6 0S9IT STYL SL'69 £69Mdd

= pI100 [ 210

131

J. Crop and Weed, 10(2)



Variability study in wheat and triticale

“2oUDAPD dY2UID =0 {(asuds pro.q) GNGLIGH=_H ‘UoYDIIDA JudYf200 d1ddjoudyd=1)d ‘uoyvlva Jus1dfo0s sddjousn=170

8L8'ST 796 SEEV6  LICET vE6'CI 89T°€ 915°¢ 608 8LS'y 8090 SLI'6T 09¥T-0LTI (8) yuerd proix
L8L'9 8891 12919  L¥ES L6y €I€€ $6€°T LT9T  TETO  +I80 €L8VT 09°LT-0FTT (%) oso[Aury
6098 €LI'T T90'IL  188'S LS6 991°€ 6v0'1 €LO'T §T00  IE€¥0  €T9El OL'SI-OLTI (% ) urjoxd urerny
6LS'8T  €80°L L99'L6  SET6 9TI'6 OIF'1 PrSIT 12081 LLY9  8ES0 €TI'8E 0P EP-0L¥C (3) m ures 9001
86L°LT 1500 $99'9€  $9S°€T 69T+ 98T61 €000 §000  TOO0 €500 +¥8TO0  01$0-€0T°0 (8 Sw )phydororyd felor,
16L°L  900°0 6L8F%  8IS'LL TTI'LT 180°8L  +00°0 $000 0000 9000 1800 8L£0-8700 (.8 38uwr) qihydorory)
80S'T€  $90°0 611°€6  L¥6'9T €S€'9T 0000 0000 1000 1000 6000 661°0 8LTO0-6E1°0 (8/8wr ) e [jAydoiofy)
86891  895°¢ 0LTT6 9968 9958 L¥9'C LLOY €8%'S 90t 1950 991'1T €T9T-€191 (;o) eore yeo| Se[]
6ST81  LOEO 89€°68 8166 9LE'6 8STE LT0°0 0%0°0 €100  ¥S0°0 1891  LTTLTI (8) ovds ures yo I
THL'8T  LLE9 TS0'S6  TLS'6 TEE6 61T €669 [IS€T  8LI'L  ¥TL'0 9T0VE STOV-ST'8T ,o¥1ds sureis Jo "'oN
68791 LI8'T ¥89'18 66L6 LS8'8 €61F 918l €SP'E  LEYT  9IL0 TRO'LI STOT-STTI o¥1ds jo131ds Jo "oN
I70°ST  61S°T €L0'88 067’8 08L'L 698 95€°0 LES0 IS0  68T0 101°01 6L°11-20°8 (wo) y3us| y1dg
L1801 OvO'I 6LY'TS 90001 6¥TL L689 8101 SITT L61°0 €900 LI96 0S'11-00'8 Jueyd soyids jo "oN
186'ST  1€8°1 LYL'SL 1S8'6 THL'8 €¥S'¥ L89'1 €86'1 $6T0 0TS0 6SHIT STHI-0S6 Juerd s19[[1 Jo "ON
€L9'8T S9I'ST  LVS'66 TBG'El S6El 1460 SY9'TE SLS'99T 0€6°€ET 9780 LIL'L8 SLH0I-00'8S (wo ) ySrey jueld
101 8tb'T vEO'OL  TPET OLT'T 9S9°0 1¥9°C €0S°08C  T98'LLT S9L'O  SOSOIT STOII-STIIL Aymyew o) ske(
00V’ 1T 86€'8 $89°S6  ¥8L'S LS9S 10T SSLTI 6E1'PC  PBETT  S88°0 899°€L 0S08-00'19 Suromory 03 ske(
0TL'Tl  TIL'S LEE96 019 16T9 LTTI 6¥€°01 v60¥T  SPL'ET 0P80  6V'89  ST'IL-0S'SS Surpeay o) ske(
(%S 1e)

uedw (vo) ISuds [ejudw andKy andKy

Jo o, ddueApe peoaq UOIIAUY omYyJ oudn)

SEYyD JPUID) H Add ADD AD SIIUBLIBA qAS UuBN dduey sJ9jIRIRY)

18IYM JO s3dA)0uds Iy) Suowe S.19)98IBYD JUIILJIP 3Y) JO Bjep pajood uo pajewrnsd s.aajoweed d139udS 19Y)0 pue dgued ‘UBdIA 17 dqeL

132

J. Crop and Weed, 10(2)



different pigment and protein content showed little
environmental influence and the direction selection on
the basis of phenotypic value may provide desirable
result.

The phenotypic coefficient of variation (PCV) was
found to be marginally higher than genotypic
coefficient of variation (GCV) for most of the
characters except number of spikes plant’, total
chlorophyll content which suggested the presence or
little influence on the expression of most of the
characters due to environment where phenotypic
selection may provide desirable result but for other
two character evaluation on the basis of progeny
testing considered to be prerequisite to derive success
in selection. Ali ef al. (2008) found high amount of
PCV and GCV for grain yield plant’, whereas
remaining traits like number of grains spike™ and 1000
grain weight exhibit moderate to low PCV and GCV
estimates.

Heritability of the characters ranged from 4.879
mg/g in chlorophyll -b to 99.547 cm for plant height
and genetic advance as percentage of mean 2.101
percent in days to maturity to 32.508 mg/g
chlorophyll-a. High heritable characters were found to
be days to heading, days to flowering, plant height,
spike length, number of spikelet’s spike', number of
grains spike”', weight of grains spike”, flag leaf area,
chlorophyll a content, 1000 grain weight and grain
yield plant’. Whereas low heritable characters were
number of spike plant ', chlorophyll b content and total
chlorophyll content. Other characters showed
heritability at intermediate level.

High heritability associated with moderate to low
genetic advance were observed for plant height, days
to heading, days to flowering, 1000 grain weight, and
number of grains spike”. Similar observations were
also recorded by Dhanda and Sheti (2003) and Sarkar
et al. (2011). Yadav et al. (2006) reported that high
heritability for days to heading was not associated with
high genetic advance. Moderate heritability coupled
with high genetic advance was recorded in plant height
followed by grain yield plant”,number of grains spike
and the characters may be predominantly controlled
by additive gene effect and characters may improved
by simple breeding methods. Kumar et al. (2003)
reported high heritability coupled with high genetic
advance for number of grains spike’, the result
corroborated to the above finding. The above finding
on yield plant' was supported by Sidharthan et al.
(2007) and Bhanu Priya ef al. (2013) which had high
heritability along with high genetic advance.
Characters bearing high heritability with moderate
genetic advance was observed in the character days to
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heading, days to flowering, number of tillers plant’,
number of spike plant”, number of grains spike”, flag
leaf area and these characters could be influenced by
both additive and non additive gene action for which a
complex breeding method like population
improvement method suggested to obtain success in
breeding. Low to moderate heritability coupled with
low genetic advance was noticed in the characters like
chlorophyll a and grain protein and the characters may
be predominantly controlled by non-allelic gene
action and improvement following breeding on these
traits could have remote possibility.

According to the present findings it is concluded
that the characters plant height, days to heading, days
to flowering, 1000 grain weight, number of grains
spike’ and yield plant’ were associated with high
heritability coupled with high genetic advance which
suggested that the characters are predominantly
controlled by additive gene effect and direct selection
on the basis of phenotypic data may response
positively to desired direction.
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