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Abstract

The manifestation of heterosis has brought an economic revolution to the agricultural production and seed
sector in the last few decades. The present research was examined to estimate the comparative performance of
newly developed F, crosses of oat with commercially used modern oat cultivars in North-western Himalayan
regions. Forty hybrids were developed using 10 female and 4 male parental lines of oat during Rabi, 2021-22.
These crosses were evaluated in Randomized Complete Block design with three replications along with 3 checks
during Rabi 2022-23 at CSK Himachal Pradesh Agricultural University, Palampur. Thirteen seed and fodder
yield traits were analyzed for heterosis. The oat hybrids showed heterotic superiority up to -9.50% for earliness,
36.79% higher number of leaves, 67.51% higher number of tillers and 44.38% increment in plant height over
the best commercial check. For green fodder yield and dry matter yield, heterosis was observed up to 117.78%
and 141.94%, respectively. The magnitude of heterosis for seed yield per plant over the best check HJ-8 ranged
from -26.68% to 44.49%. Conclusively, based upon earliness, high seed yield, plant height and fodder yield per
plant, five cross combinations viz., PO-1xJHO-851, OS-6xHFO-114, PO-1xUPQO-212, JHO-813xJHO-851 and
0S-377xJHO-851 were adjudged to be the best.
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Oat (Avena sativa L.) is one of the most important livestock feed to maximize the energy (Peterson et al.,
nutricereal fodder crop grown during Rabi season in 2005 and Sood et al., 2022). Ongoing research and
many parts of the country including North Western, innovations in oat breeding and agronomy could
Central, and extending up to the parts of Eastern India contribute to improved productivity and resilience in
(Kumar et al. 2022; Sood et al. 2022). In India, oat is the face of environmental challenges (Sanadya et al.,
cultivated in Himalayan states like Punjab, Haryana, 2024).

Uttar Pradesh, Madhya Pradesh, Kashmir, Himachal Heterosis, commonly known as hybrid vigor, plays
Pradesh, some parts of Maharashtra and Uttarakhand a crucial role in crop production. Exploitation of
(Kumar et al. 2022). Cultivation of oat offers heterosis has been recognized as an essential tool in
numerous benefits, including nutritional value, providing the breeders means for improving yield and
versatility, adaptability to different growing related attributes of different crops (Sood et al. 2022).
conditions, and contributions to soil health and Oats are an essential cereal crop globally, valued for
sustainability (Sanadya et al. 2023). These factors their nutritional content and versatility. Heterosis plays
contribute to oats’ status as an important cereal crop avital role in oat crop improvement by enhancing yield
worldwide. Oats are a highly nutritious grain and are potential, genetic diversity, disease resistance, grain
commonly incorporated into the human diet in various quality, and overall stability. Incorporating
forms due to their versatility and health benefits. For hybridization techniques into oat breeding programs
human food oat groat is desired, which is high in contributes to sustainable agricultural practices and
protein, B-glucan and low in oil, whereas high oil and ensures the continued success of oat cultivation in
low B-glucan with the high protein is desired for meeting global food and nutrition demands.
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Identification of parents and elite cross-combinations
with high yield and other related traits is the major
objective(s) of any breeding programme (Lata et al.
2023). Although heterosis being ubiquitous, it does
not mean it occurs in every cross between two parents
and also not necessarily always from good parents
(Liu et al. 2021). Therefore, information on the extent
of heterosis, is rather essential to identify potential
cross combinations which can be further exploited
through inter varietal hybridization programme
(Kumar et al. 2022 and Rana et al. 2021). In oat,
heterosis has been reported by several researchers viz.,
Vishwakarma et al. 2010; Kapoor and Bajaj, 2013;
Mishra et al. 2014 and Dumlupinar et al., 2015. Top of
FormAnother important aspect from the practical
point of view, which needs consideration, is the
identification of potential cross combinations with
respect to seed yield and its related traits and superior
recombinants in the segregating generations based on
their heterotic performance and combining ability
(Sharma et al. 2007). Recently, a considerable
attention has been paid to increase the yield potential
by the possible use of heterosis in autogamous crops.
Taking the importance of heterosis in consideration,
the present research was undertaken to determine the
heterotic potential of newly developed oat cross
combinations.
Materials and Methods

The experiment comprised 40 F, hybrids developed
by crossing 10 female lines with 4 male lines during
Rabi2021-22. The detail of parents and checks used in

Table 1. Oat genotypes used in the study

the present study is given in Table 1. These crosses
along with three commercial checks viz., HJ-8, Kent
and PLP-24 were evaluated in Randomized Complete
Block design with three replications during Rabi,
2022-23.

Each entry was raised in two rows of 1.7 m length
with 30 cm row to row and 10 cm plant to plant
distance. One row was utilized for recording fodder
yield while another one was used for seed yield. The
crop was raised following the recommended package
of practices under irrigated conditions. The location of
experiment is situated in the mid-hill zone of Himachal
Pradesh (Zone-I1) and represents humid sub-temperate
climate with high average annual rainfall (2500 mm
per annum). Data were recorded for thirteen agro-
morphological and fodder yield traits viz., days to 50%
flowering, number of leaves per plant, number oftillers
per plant, flag leaf area (cm), leaf:stem ratio, plant
height (cm), green fodder yield per plant (g), dry matter
yield per plant (g), days to 75% maturity, biological
yield per plant (g), seed yield per plant (g), harvest
index (%) and 100-seed weight (g). Observations for
days to 50% flowering and days to 75% maturity were
recorded on plot basis while for remaining traits five
randomly tagged plants were selected and averaged
them for analysis and interpretation.

Data was analyzed to estimate of heterosis over best
commercial check (selected based on mean
performance) and tested the significance of heterosis
for all traits studied. The ‘t’ calculated values for
heterosis over standard check (SC) were compared

S.No. Female Genotypes Source S. No. Male Genotypes Source

1. 0S-6 CCSHAU, Hisar 1. PLP-1 CSKHPKYV, Palampur
2. RO-19 MPKYV, Rahuri 2. UPO-212 GBPUAT, Pantnagar
3. PO-1 NBPGR, New Delhi 3. HFO-114 CCSHAU, Hisar

4. EC-608834 NBPGR, New Delhi 4. JHO-851 IGFRI, Jhansi

5. JPO-29 INKVYV, Jabalpur

6. JHO-813 IGFRI, Jhansi Checks

7. RO-11-1 MPKYV, Rahuri 1. HJ-8 CCSHAU, Hisar

8. 08-377 CCSHAU, Hisar 2. Kent PAU, Ludhiana

9. 08-403 CCSHAU, Hisar 3. PLP-24 CSKHPKYV, Palampur
10. TRS-106 NBPGR, New Delhi
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with ‘t” tabulated values at error degree of freedom at
5% of level of significance. The ‘t’ calculated > ‘t’
tabulated values were marked significant and an
asterisk (*) was put on per cent values. The standard
heterosis was estimated as per the procedure suggested
by Lianget. al. (1971).
Results and Discussion

The analysis of variance for the experimental
design revealed that mean sum of squares due to
genotypes were significant for all the thirteen agro-
morphological traits. This indicated the presence of
sufficient genetic variability among the studied
genotypes (Table 2).

The estimation of heterosis would be useful to
judge the best hybrid combinations for exploitation of

superior hybrids (Al-Juhaishi er al. 2020; Garkoti and
Pandey 2022). The heterosis responses in oat are not
well defined. The difficulty of crossbreeding for
producing large numbers of F, seeds prompted most
researchers to compare the performance of the F,
hybrid and their parents in space-grown populations
(Murphy 1966). In the present study, three check
varieties viz., HJ-8, Kent and PLP-24 were used to
calculate standard heterosis (economic heterosis) of
forty newly developed oat crosses for seed and fodder
yield traits. The values of heterosis (%) for all the
studied traits are given in Table 3 and Figure 1.

The magnitude of heterosis for days to 50%
flowering over the best check (PLP-24) ranged from -
9.50% to 10.00%. The significant negative heterotic

Table 2. Analysis of variance for various agro-morphological traits

Source of variance Replication Genotypes Error
S.No. Traits d.f. 2 56 112
1. Days to 50% flowering 9.8 111.56* 13.71
2. Number of leaves per plant 31.03 1428.54%* 26.27
3. Number of'tillers per plant 2.39 36.01% 0.65
4. Flagleafarea 15.28 578.90* 8.56
5. Leaf:stemratio 0.0001 0.013* 0.001
6. Plant height 1.6 1936.92* 10.38
7. Green fodder yield per plant 12.87 11159.41* 136.87
8. Dry matter yield per plant 1.58 759.03* 12.08
9. Days to 75% maturity 93.81 118.65* 19.67
10. Biological yield per plant 27.27 1878.26%* 66.89
11. Seed yield per plant 2.69 129.34* 7.1
12. Harvestindex 8.17 62.27* 12.61
13. 100 seed weight 0.001 1.76%* 0.01
* Significant at Pd<0.05
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Figure 1- Box plot representation of heterosis magnitude for 13 yield traits

o)



#€S91  IL°01-  «IL'6T «€€9€ ¥t~ «6TS6  «098E 6V ¥ «L91v- 65T €€T  x900T- 0S¢ IS8-OHIxE18-OHI
«LTOL +€TTE «IL'TE %8908  6T1  +LV'TOI  +£€6'8C  86'1-  +E€€€E-  %99hb- LETL  489°€C-  STE PII-OAHXE18-OHS
£0€°09 970~  485'8€ 4SCIE  8I'0- «9€0I1  «€6'8F 48101  «ST0P-  «[€0T 19%  «LETT-  0ST TIT-0dNxE18-OHr
#16S  66'S-  «8LVE 4SLFE  SS0  «P0'88  4€6'8€- 4086  «190I-  «6991-  «STOE- «FSTH  0SI I-d'Tdx€18-OHI
#C0'L- %1¥'TE- 8601 «bEPS 810~ «8€TII  ¥I'T-  $9€-  «b98E-  «SL6V-  «bP'9€ «TH8I-  SL'E- IS8-OHIx67-Odr
«PSTII- S99 066  1€€-  OI'l  «ISIS  6S°S 0S¢~ %19°6E-  «0€91- 4981  19v %0001 PII-OAHX67-Odr
«8U€T «PLVT- %S9°8T #1979  T6'0-  «S8SE %0907~  #TL'I¥  «CI'LE-  «¥S9S-  «TITL «60°SE- %05+~ 117-0dN%67-0dr
«L1'S™ «bTTE- 80°S- «8L°€E  1TT-  1€9 «9€€E-  «0SvE  «ITTIC-  «88°0S- 19%  %T€9T-  «SL'9- I-d'Tdx67-Od I
#6L°ST- xST61- x9€'81 481'8€  6TT  %S9L6  «LI'LE  %LOST  %19°SE-  «L0°0T- 9181~ %TE€9T-  00'I- 1S8-OHIxP€88090H
«ILY  «P€9T-  650-  XEELT  S9T  x€6'66  x60'8T  «¥PFI  x60'VE-  «bSLP-  «STLT- x€S°SE- STO PIT-OdHxF€88090H
#CT0T «v9°91- «0€LE «¥9'SS  L¥'T-  49T6I1  488°TE  «TTEL  «SV'Sh-  «LOPS-  «P0'ST +8L9I-  «SL'9- TIT-0dNx+€8809Dd
6L'C  #ECLI- «F00F %0809 +6'T-  «IFLOT  «P0'8F  x90°0T  «8STE-  «S6'8E-  «ES8F  «HOFI 001 I-d'Tdx$€880901
#8781 x00°LT- «6V'¥r x0L98 #0¥ «0I'FPET  «0S'88  4TTTE  «ELLV  «LS'TH #17'6€  «0TLT  STT 1$8-OHIx1-Od
«VE0I- %8S1T- #ISIT #SL'SP  xL09-  «I8€E  «I€SE-  «T9S  %TS9T-  «b09€-  «b¥'Sh- %TS09-  STO PII-OdHxT-Od
0T1  6LTI- «SU'Ty «LL'IS %ST9- +86'€L  +9L°9T- 4069 S0P~  €I'8- #91'CTI- %29°0T-  00'F T1-0dNx1-0d
#€T6  #16°LT- «VL'E€E x99FL 1SS~ 4T6PEL  «T6'89  +8€HF  x19°G€-  x9S°LT #STST  «S8T1-  SL'I I-d1dx1-Od
«0S°0T- 9F'T1-  4€T8E 4S69F SS0-  «SECLTI  «16'8S  x99'8  «6€6€-  «[LTI-  *TT8T  LSL-  %0S'L 1S8-OHIx61-0Y
1LY %0L'1T- OF'PI- 88T 000 b6’ I¥l  #87'9L  489°ST  «8I'¢h  «0€€h  x9STS  «86'LT  %ST9 PIT-OdHX61-0Y
STH 0V’ SI- OFPI-  €8v-  «Ivb- «0€911  «6SLE  +8L°LT  +00°ST-  %T6'LE- €09-  0T6-  SLE T17-0dNx61-0d
#6607  «0L'PE- x89°9T-  L¥V'S  48LF-  vI'E «8L0V-  «6981  «EL°LP- 996 T8I~ «EL'8T-  0ST I-d1dx61-0¥d
65T  LUTI- «ST8T xT9°SE  LST- #60°0€1  «8€TL  «9v'TI  x90'I¢- 0S°0 #1S'L9  «6L'9€  4ST8 IS8-OHIx9-SO
#9T0F 967 «S691  6'S  4€ES- xLOGEL  «TS90T  «6L91  «6€¥I-  «TSTI-  «SO'IS €978 0S'1 PII-OdHx9-SO
«6L°ST  SLO-  0F9  S8T 98¢ «PT9TI  «I8Y9 46881  «L9'1H- 56 +S0'6S  +88°€T  x05°6 117-0dN%9-SO
«PLIY  86'€  4SELT 919 89°€- 48066 #8791- 680~  «LTLT-  THE- #68°0S- «01'S9-  SL0 I-d'1d*x9-SO
(8-rH) (Ouad) (8-rH) (B-rH) (8-rH) (uwdd) (U GFT-d1d) (uddD  (FT-d1d) uwdd) (udd) (FT-d1d)

MS IH dAS dAd WLA AN AdD Hd us1 VA ION 'TON 4dLd syea,

syrea) [ed130[0yd10W-0.13€ SNOLIBA 10} Y3YD }S3( 1A0 (¢/,) SIS0.19)9Y PIePUE)Ss JO SABWISH € A[(EL




“jrex) zepnonaed oy 10§ X0y 150q oy Judsardar sisayuated ur JoLIeA Yoo (G0°( P d 18 JUBOTUSIS 4

WYS10M PsS 0 S XopurisoareH :[H ‘wueld tod p[o1h paag : J A S uefd 1od praik [eo13oj01g :d A g ‘Arrmew 0,6/ 03 sAe (N LA Qued 1od pork zonew A1 AN ueld
Jod p[o1£ 10ppoJ usaIn) X IO WSO JueR[J ‘Hd ‘O1el Wa)S:JeaT ST ‘edre Jed[ Sey :v 14 Juerd tod s1o[[n jo roquny : LON “9ueld 10d soaes] Jo oquinN JON ‘SULIOMO[J 9,06 01 SAe 11

900
*10°9¢
«V0'vv
*L¥'0€
x10°0€
*[L°SY
*99°CY
L1711
*LV'Cl
x90°01
*SL°0€
€601
%*96°9-

6’1~
*68°SY
*8V'L-

%*£69

10C
*LEST-
9°11-
ILYI1-
689
L6'C
0LL-
6v°6-
%69V
x98°6C-
*SCSI-
*€1°LT-
10°8-
*89°1¢C-
%68°0C"
*£6'0F-
[8°1-

€91
*[8°¢€¢
*£0°CY
*0C'8¢
(44
*VLYE
*CE1E
LLO
SI'vl
*C9°9C
601
%*56°9C
x06°6¢€
*[8°6¢
%60 1€
*SLLT-
-

10°S
*£9°8Y
*LS°0S
*8€°CS
LEOT-
*8C°0¢
*8C€€

LSy
*89°CY
*£L°69
VT €T
£y
*EL'8¢€
x*£9°89
x£0'8S
*CL0¢E

LES

(X4
gso
'l
81°0-
Y0¥~
6C'1
S0
xS1°6-
%*L0°9-
*L1°L-
A
6v'¢-
*EV'9-
000
Gso
6C'1
81°0

144
*£9°8C-
x06'9C-
%*56'8C
*85°L6
x99°CC1
ya!
x*£6°06
*09°911
*LE9¢]
x10°6€
1891~
*LTT¢E
%x90°06
9C'11-
*65°¢l1
*0C'SL

91'L
%60 €Y~
*90°¢h-
*V6'61-

(ad!
*£C71S
*89VL

0’8
0098
*8L°LT1

yIel-
*8CSP-
*LS 9"
*¥$°0C
YT yh-
I'vl
008

681
*(8'6¢"
*LV0¢-
*SC Y-
*SY9¢-
*C€ 11
*CL'CI
N2ad!
V91
*SE°81

LS'€E
*CC el

VTS
*CCEl
*8S°1¢C
#6811

%608

10°0
9L°0-
0¢'s
*SI°6T-
€e'8-
*8G7CE-
*16°01-
*6€°6¢"
x0€°0¢-
*60'vE-
*L9' 11"
*S1°0p-
x£0°8C-
*9L° ST
*S8VeE-
19"
x¥9¢°9¢-

L'l
ee
V9T
Vel
*CSCC
VLT
*89°LE
81y~
SLC
*L0°CE
*79°66-
%96 81-
*CCS9-
*9Y'8¢-
x79°9¢-
%*56°09-
*E1°CY-

Svo
Y Sy
9I'1¢C
*¥9°Cl-
€181~

[4N0)
%*S8°CI-
*CC'8C
*8CLT-
*6SVS

90°6-

9%
*STYC

£0°6-
*SCTLT
*SCTLT
*£6716-

a0¢c
*CS09-
9Ly
*09'vS-
*LELY"
*9C°0¢-
(Y ep-
*6L°S1
*EL VY-
*9C°0¢
*LV'6¢"
*CS'S¢E"
*79°65-
*LELY"
*CC' 86"
*LV'6¢"
*8L'8G"

80°C
009
SL'1
SLO
SL0-
4]
SLT
¢
SLC
STy
08¢
*SC'8"
%*$C'9-
%009
SL'e
0s¢C
001

FUS
I1S8-OHI*901-S¥U.L
PIT-OAH*901-SU.L
CI-0d1x901-SUL

I-d"Td*x901-SUL
1S8-OHI*x€0¥-SO
PIT-OAHx*€0¥-SO
CI-0dNx€0¥-SO

[-d'Td*x€0¥-SO
I1S8-OHI*LLE-SO
PIT-OAHX*LLE-SO
CI-OdNxLLE-SO
I-d"TdxLLE-SO
I[S8-OHIxI-1T-Od
PIT-OAHXTI-TI-OY
I¢-0dNxI-11-0"
[-d'TdxI-1T-Od




values are desirable for this trait showcasing the
genotypes’ ability for early flowering. Six cross
combinations viz., OS-6xUPO-212 (-9.50%), OS-
377xUPO-212 (-8.25%), EC608834xUPO-212
(-6.75%), JPO- 29xPLP-1 (-6.75%), OS-377xPLP-1
(-6.25%) and JPO-29xUPO-212 (-4.50%) exhibited
significant and desirable negative heterosis. The range
of heterosis for number of leaves per plant over check
variety Kent was -65.10% to 36.79%. Seven cross
combinations viz., OS-6xJHO-851 (36.79%), OS-
377xJHO-851(30.26%), RO-19xHFO-114 (27.98%),
PO-1xJHO-851 (27.20%), OS-6xUPO-212
(23.88%), 0OS-403xUPO-212 (15.79%) and
EC608834%PLP-1 (14.04%) exhibited significant and
desirable positive heterosis value over Kent.

For number of tillers per plant it was ranged from -
51.53% to 67.51% over the best check i.e. Kent.
Fourteen cross combinations viz., OS-6xJHO-
851(67.51%), OS-6xUPO-212 (59.05%), OS-
377xJHO-851 (54.59%), RO-19xHFO-114 (52.56%),
OS-6xHFO-114 (51.05%), EC608834xPLP-1
(48.53%), PO-1xJHO-851 (39.41%), JPO-29xJHO-
851 (36.44%), JPO-29xHFO-114 (31.86%), OS-
403xUPO-212 (28.22%), EC608834xUPO-212
(25.04%), PO-1xPLP-1 (18.25%), RO-19xJHO-851
(18.22%) and JPO-29xUPO-212 (12.12%) showed
significant and desirable positive heterosis for this
character. The range of heterosis for flag leaf area over
the best check i.e. PLP-24 was -65.22% to 42.57%.
Highest value of heterosis for this trait was recorded
for cross PO-1xJHO-851 (42.57%), followed by OS-
403xHFO-114 (37.68%), OS-377xJHO-851
(32.07%) and PO-1xPLP-1(27.56%).

The range of heterosis for leaf:stem ratio over the
best check i.e. Kent was recorded from -47.73% to
5.30%. None of the cross combination exhibited
significant and desirable positive heterosis value over
Kent. For plant height, it was ranged from -42.25% to
44.38%. Thirty-one cross combinations exhibited
significant and desirable positive heterosis value over
PLP-24. The cross PO-1xPLP-1 (44.38%) showed
highest heterosis for plant height, followed by JPO-
29xUPO-212 (41.72%), JPO-29xPLP-1 (34.50%)
and PO-1xJHO-851 (32.22%).

Green fodder yield per plant is an important
character to increase the fodder productivity. The
extent of heterosis for green fodder yield per plant over

the best check Kent ranged from -46.57% to 117.78%.
Twenty cross combinations found significantly higher
heterosis value for this trait. The cross OS-377xJHO-
851 (117.78%) exhibited highest value of heterosis,
followed by OS-6xHFO-114 (106.52%), PO-1xJHO-
851 (88.50%) and RO-19xHFO-114 (76.48%). The
heterosis for dry matter yield per plant over the best
checki.e. Kentranged from -31.27% to 141.94% (RO-
19xHFO-114). Thirty-three cross combinations
exhibited significant and desirable positive heterosis
value over best check Kent. The study also compared
heterosis values with previous research findings by
Kapoor and Singh (2017) and Chauhan et al. (2018)
which reported positive heterosis for green fodder
yield and dry matter yield, corroborating the current
findings.

For days to 75% maturity, it was ranged from -
7.17% to 1.65% over HJ-8. Twelve combinations viz.,
0S-377xJHO-851 (-7.17%), OS-377xPLP-1
(-6.43%), PO-1xUPO-212 (-6.25%), PO-1xHFO-114
(-6.07%), OS-403xPLP-1 (-6.07%), PO-1xPLP-1
(-5.51%), OS-6xHFO-114 (-5.33%), OS-403xUPO-
212 (-5.15%), RO-19xPLP-1 (-4.78%), RO-19xUPO-
212 (-4.41%), JHO-813xJHO-851 (-4.41%) and OS-
377xHFO-114 (-4.41%) exhibited significant and
desirable negative heterosis value over HJ-8. The
value of heterosis for biological yield per plant over
the best check i.e. HJ-8 ranged from -10.37% to
86.70%. Thirty cross combinations showed significant
higher value for this character. The cross PO-1xJHO-
851 (86.70%) exhibited highest heterosis, followed by
JHO-813xHFO-114 (80.68%), PO-1xPLP-1
(74.66%) and OS-377xJHO-851 (69.73%).

The extent of heterosis for seed yield per plant over
the best check i.e. HJ-8 ranged from -26.68% to
44.49%. Twenty-six cross combinations exhibited
significant and desirable positive heterosis and
maximum value was recorded for cross PO-1xJHO-
851 (44.49%), followed by TRS-106xHFO-114
(42.03%), PO-1xUPO-212 (41.15%),
EC608834xPLP-1 (40.04%) and RO-11-1xJHO-851
(39.81%). Vishwakarma et al. (2010) and Rana et al.
(2021) also reported almost similar range of standard
heterosis for this trait.

None of the cross combination exhibited
significant and desirable positive heterosis value over
Kent for harvest index. The range of heterosis for
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harvest index was ranged from -40.93% to 6.89%. For
100 seed weight, twenty-four cross combinations
exhibited significantly higher magnitude of heterosis
over best check HJ-8. It was ranged from -20.50% to
70.27% for this character. The cross JHO-813xHFO-
114 (70.27%) showed highest value, followed by
JHO-813xUPO-212 (60.30%), RO-11-1xHFO-114
(45.89%) and OS-403xJHO-851 (45.71%). Thukral
and Verma (2003) while studying heterosis in five
crosses of oat observed that the range of heterosis
varied substantially among various crosses and
characters. Overall, based on the superiority over the
best check varieties, five cross combinations viz., PO-
1xJHO-851, OS-6xHFO-114, PO-1xUPO-212, JHO-
813xJHO-851 and OS-377xJHO-851 were desirable
for earliness, seed yield, fodder yield, and plant
height, suggesting their potential utility in future oat
improvement programs. These findings contribute to
the understanding of hybrid vigor in oat breeding
programs and offer potential avenues for improving
productivity and performance in oat cultivars.
Conclusion

The exploitation of heterosis is extremely effective
method for the genetic improvement of different
traits. Any of a multitude of genetic phenomena
known to influence qualitative or quantitative
characters is expected to influence heterosis but over
the years that dispersion of completely or
incompletely dominant genes and over-dominance

along with some contributions of non-allelic
interactions have been the main causes of heterosis. In
the present study, the magnitude of heterosis in studied
traits was recorded up to 141.94%, indicated the
importance of heterosis in future breeding programs.
Many genotypes showed the trait specific enhancement
for heterosis value providing the scope to study the
genetic inheritance pattern of individual trait in oat.
Based upon earliness, high seed yield, plant height and
fodder yield per plant, five cross combinations viz., PO-
1xJHO-851, OS-6xHFO-114, PO-1xUPO-212, JHO-
813xJHO-851 and OS-377xJHO-851 were found
promising in the present investigation can be evaluated
in multi-location trials and further exploited through
heterosis breeding. The identified cross combinations
also offer promising avenues for oat improvement and
warrant further investigation and utilization in breeding
programs aiming to enhance oat productivity and
resilience.

Acknowledgment: We would also like to express our
appreciation to the scientists and research staff of the
Department of Genetics and Plant Breeding and Fodder
Farm, CSK Himachal Pradesh Agricultural University,
Palampur, Himachal Pradesh for providing the
necessary resources, facilities and support that
facilitated the smooth execution of this research
endeavor.

Conflict of interest: The authors declare that there is
no conflict of interest.

References

Al-Juhaishi MOH, Okaz AMA, El-Hennawy MA and EI
Zaazaa 2020. Combining ability and heterosis for fodder
yield and other associated traits in oat (4vena sativa L.).
Journal of Plant Production 11 (10): 939-943.

Chauhan C, Singh SK and Rout S. 2018. Studies on
heterosis in oat. International Journal of Current
Microbiology and Applied Science.7:272-277.

Dumlupinar Z, Karakuzulu H, Demirtas MB, Ugurer M,
Gezginc H, Dokuyucu T and Akkaya A.2015. A heterosis
study for some agronomic traits in oat. Journal of
Agricultural Sciences 21: 414-419.

Garkoti P and Pandey DP. 2022. Combining ability and
heterosis studies for yield and its components in upland
rice. Himachal Journal of Agricultural Research 48: 17-
21.

Kapoor R and Singh G. 2017. Estimation of heterosis and
combining ability in oats (Avena sativa L.) for green
fodder yield and attributing traits using Line x Tester

Design. International Journal of Pure and Applied
Bioscience 5: 863-870.

Kapoor R and Bajaj RK. 2013. Combining ability and
heterosis studies in Avena sativa L. for green fodder yield
and component traits. Vegetos-An International Journal
of Plant Research 26: 272-277.

Kumar S, Sood VK, Sanadya SK, Priyanka, Sharma G,
Kumari J and Kaushal R 2022. Identification of stable oat
wild relatives among Avena species for seed and forage
yield components using joint regression analysis. Annals
of Plantand Soil Research 24 (4): 601-605.

Kumar S, Sood VK, Sanadya SK, Sharma G and Kaushal R.
2022. Cause and effect relationship among seed and
fodder yield traits in wild and cultivated oat. Himachal
Journal of Agricultural Research 8 (1): 22-30.

Lata H, Sharma A, Thakur H, Thakur A, Rana RS and Kaur
M. 2023. Heterosis and combining ability vis-a-vis
association for green fruit yield and component traits




involving male sterile lines in chilli (Capsicum annuum)
under wet temperate zone of North Western Himalayas.
Plant Breeding, 142:547-562

Liang GH, Reddy CR and Dayton AD. 1971. Heterosis,
inbreeding depression and heritability estimates in a
systematic series of grain sorghum genotypes. Crop
Science 12: 409-411.

LiuZ,JiangJ,Ren A, Xu X, Zhang H, Zhao T, Jiang X, Sun
Y, Li J and Yang H. 2021. Heterosis and combining
ability analysis of fruit yield, early maturity, and quality
in tomato. Agronomy 11 (4): 807.

Mishra P, Arora RN, Joshi UN and Chhabra AK. 2014.
Heterosis and combining ability for quality traits in
intervarietal and interspecific hybrids in oats. Forage
Research 40: 86-90.

Murphy CF. 1966. Heterotic responses in oat. Crop Science
6(1): 84-85.

Peterson DM, Wesenberg DM, Burrup DE and Erickson
CA. 2005. Relationships among agronomic traits and
grain composition in oat genotypes grown in different
environments. Crop Science 45: 1249-1255.

Rana A, Sood VK, Priyanka and Kumar S. 2021. Heterosis
in oat (Avena sativa L.) for various agro-morphological,
yield and quality traits. Biological Forum 13: 1149-1157.

Sanadya SK, Sood VK, Sharma G, Enyew M and Katna G.
2024. Adaptation of oat genotypes in organic and
conventionally managed fields in the northwestern
Himalayas. Agronomy Journal 116: 433-445.

Sanadya SK, Sood VK, Sharma G, Kumar S, Priyanka and
Katna G. 2023. Genotype-by-environment interactions
in oat (Avena sativa) for yield traits using GGE model. In
proceedings: Natural and organic farming for ecological,
economical and nutritional security. CSK Himachal
Pradesh Agriculture University, Palampur, pp 145-148.

Sharma A, Singh G, Sharma S and Sood S. 2007. Combining
ability and heterosis for pod yield and related
horticultural traits in garden pea (Pisum sativum L.)
under mid hill sub-temperate and high —hill dry temperate
conditions of Himachal Pradesh. Indian J. Genet.67 (1):
47-49.

Sood S, Sood VK, Chadha S. 2022. Heterotic expression for
fruit yield and component traits in intervarietal hybrids of
okra [Abelmsochus esculentus (L.) Moench]. Himachal
Journal of Agricultural Research. 48: 225-233.

Sood VK, Sanadya SK, Kumar S, Chand S and Kapoor R.
2022. Health benefits of oat (Avena sativa) and
nutritional improvement through plant breeding
interventions. Crop and Pasture Science 74 (11): 993-
1013.

Thukral AK and Verma JS. 2003. Heterosis and inbreeding
depression in five crosses in oat (4vena sativa L.). Forage
Research29: 155-157.

Vishwakarma DN, Ram CN, Vishwakarma SR, Chauhan SS
and Singh SP. 2010. Combining ability studies for green
forage and grain yield and its components in oat (4vena
sativa L.). Agricultural & Biological Research 26: 20-27.

g



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8

