and its components

Abstract

This experiment was conducted to study the variability parameters of forty rice genotypes

Phenotypic variability coefficient ef—variabiht-y(PyCV) Heritability (H) and-mean percent of
Genetic advance percentof-mean(MGAM) for eleven different yield and yield-contributing

traits at Agriculture Research Farm, Banaras Hindu University, Varanasi during Kharif-2018.
Thedatawere collected for nine yield and yield attributing traits that-were-subjected to alpha
lattice designand analyzed in R-software. The PCV _magnitude ef:PC\W-was found slightly
higher than GCV indicating that the-thistrait is less influencedby environmental factors. The
highest GCV and PCV are found for yield (37. 70 % to 38. 27% respectively) followed by
(>70%) coupled With high percent of mean qenetic advance percent—of—mean—(MGAM)
(>20%) were recorded for days to fifty percent flowering, days.to maturity, plant height,
number of effective tillers, panicle length, spikelet fertility, test weight, grain yield per plant
and harvest index indicating that the simple selection will be effective for this
traitimprovement for-this-trait.

Keywords: Genetic advance, Genetic variability,-Heritability and Rice

Introduction:

Rice (Oryza Sativa L.).is a staple food crop for 2.7 billion people worldwide (Salim et
al.) and 90% of rice was grown.in Asia independently. It is the second most important cereal.
With 60-70% calories#t-riceis theseuree-of-energysource for more than 2 billion people-with
60-70%—caloriesi: Also, most farming communities depend on rice as the
mainlivelihoodsource “ef—tiveliheod Fhe—Thiscrop originated in South East Asia and
hasdevelopped24 species includingtwo cultivated Oryza sativaLand OryzaglaberrimL.It is
well foundwel—in different agro-ecological conditions with diverse adaptability. In
Asia,Oryza sativa-. most are cultivable rice for cooking purposes.

Although there is a large variation present in rice(Oryza sativa), highest yield is
plateauing=in very popular varieties. So, exposing the—wariatioppresent_variation in rice
tostudy for—yield and yield attributing traits helps researchers to—use—that—variabilityto
architecting new location specific as well as economic trait-specific varieties. The
distinguished genotype can be further used as a donor for important traits or used as a
recipient se;that-after vanishing the undesirablegenes to breed a new variety. Morphological
traits are governedby quantitative genes influenced by the environment.Grain yield in rice is
highly influenced by a number of tillers, panicle length, aumberefgrains per panicle and
grain size, to conclude best output of data analysis efdata-through various importantmeasures
are-impertant. Heritability is a reliable indicator of how parents transmit their character to
their offspring (Falconer, 1981). Heritability estimations assist plant breeders in choosing
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superior genotypes from a variety of genetic groups. Fhe-p_Howeverhigh genetic progress
presence of-high—geneticprogress—in a character is nothewever,—a-requirement for high

heritability (Johnson, et. al., 1955). Fhe-rreasure-ofgGenetic gain measure under selectionis -

constitutesgenetic-progress. Heritability in combination with high genetic advance helps in
identifying how the environmental factors affect the genotype's expression and the
traitsreliabilityeftraits. Hence, the-eurrent thisstudy-experimentis-conducted aimedteatstudying
the important genetic variability of rice genotypes-forimpertant-genetic-parameters.

Materials and Methods:

a) Rice genotypes and experimentaldesign efexperiment

The present experiment was conducted at Agricultural Research Farm, Banaras, Hindu
University, Varanasi, and Uttar Pradesh, India. Fhis-experimentlteonsistsconsistedof 40 rice
genotypes including two checksthatcultivated were-examined-in-followingalpha lattice design
with three replications and 4 blocks with 15 x 20 cm spacing. These genotypes grains were
sown in June 2018 and seedlings were transplanted after twenty-five days in puddled soil.
The recommended dose of fertilizer was applied. All plant protection measures were taken
during the crop period. |

b) Data collection
Data were collected for ninemorphological traits:frz—Bays—Timeto 50% flowering

(BRETEF), Days-to-maturityMaturitytime(BMMT);-Plant height (PH), Number of effective
tillers (NET), Panicle length (PanLght), Spikelet Fertilityfertility(SF), test weight(TW), Grain

yield per plant (GYPP), Harvest Index (HI)frem-each-of-therephication. Fhe-traits- DFR-TFF
and BMMTwere recorded on the-plot basis-whereas;for-theremaining-traits—the-while five
plantswere randomly selected plants-from:each plot were-taken-into-consideration-for datathe
collection ofremaining traits. Traits.measures were calculated following formulae(...... )
Genotypic variance (°Q)E(MSg-MSe)ir

. . 2 2 2
Phenotypic Variance (c°p)=c g+(ce)/r

Genotypic coefficient.ofvariation (GCV)== L % 100

Phenotypic coefficient of variation (PCV)== % x 100

Heritability (h’b)=(¢’g/c’p) x 100
Genetie Advance (GA)=(k) x (a,) % (h’b)
Genetic Advance as a percentage of Mean (GAM)=(GA/X) x 100

Where, MSg=mean square of genotype, MSe=mean square of error,r=number of replication
oc2e=environmental variance, X=grand mean, k=intensity of selection at 5% (2.06)

A

c) Statistical Analysis:
We used Fthe Analysis of Variance (ANOVA)_to compare the rice studied genotypes
throught:Genotypicvariance (62g), phenotypic variance (62p), genotypic variation coefficient
of variation-(GVCM), phenotypic variation coefficient variation-(PVCW), heritability in a
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broad sense (h2b), genetic advance (GA), genetic advance as percentage of means (GAM)
| was estimated in R studio software.[ ........ | Comment [a9]: Give more information
about ANOVA processing conditions and when
you considered that compared means are
different or not. In case of significant
difference, what did you do to identify rice
genotypes responsible of these differences?
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Result and Discussion.

a) Mean performance and ANOVA:

Fhe-mMeans of aH-the forty genotypes.for nine yield-attributing traits were-areshown
in table 1 and represented by box plot/(Fig.1). The, ANOVA results showed that the-all
ricegenotypes were genetically different.since the mean sum of square

~
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genotypesfrom each over for eacheverycharacter ‘was—verysignificant—(Table 2).This compared through sum of square, but through
B oo 1
suggested that a wide range of promising genotypes may be selected from the current gene 77| ElluEs J
pool\. "] Comment [al1]: That is a conclusion! So not
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| b) Variability Parameters: rice genotypes through analysed traits: plant
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existing cultivar in that locality for yield and its attributing traits (Table 3 and Fig 2).
According to Siva Subramanian and Menon (1973), GCV and PCV of more than 20% are
considered as.high, whereas values less than 10% are considered to be low and values
between 10% and 20% areconsidered to be moderate. According to this, in the present
results, mest of the.traits have high to intermediate GCV and PCV. This indicated that
these traits.could be improved for breeding high-yielding rice varieties through selection
and hybridization. The magnitude of PCV was found slightly higher than GCV indicating
that'the trait is less influenced by environmental factors. The highest GCV and PCV are
found forsyield (37.70 % to 38.27% respectively) followed by NET (GCV: 19.47%, PCV:
21.04%) and PH (GCV: 14.99, PCV: 16.40). The wide genetic base and adaptability is
found better in this experiment. Hence direct selection for all characters in this experiment
will be rewarding. Similar results were obtained in rice by Kushwah et al., (2021),
Goswami, (2018)and Kishore et al., (2015).
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c) Heritability:

| Fhe—vVariability parameters are unable to explain variability although these were
supplemented by heritability which will give an idea about heritable portion of traits in
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d)

making an appropriate selection as well as assessing the magnritude—of—genetic
improvement level through selection. (Akinolaet al. 2019) The phenotypic selection

Here hlghest estimates of heritability (>70%) were found for: DFF (97.23%) followed by
GYPP (97.03%), while the lowest heritability was described by HI (71.38%). The same
result was obtained by Bornare et al., (2014), Tadesse Girma et al., (2018), Chavan et al.,
(2019); Singh et al., (2022) and Goswami, (2018).

Genetic Advance:

Genetic improvement i.e. genetic gain can be predicted by heritability along with
genetic advance and helps in the selection of the best individual (Bornare et al., 2014), In
the present experiment,the high heritability (>70%) coupled with high genetic.advance per

cent of mean (GAM) (>20%) were recorded for [DFF (H:97.23, GAM: 32.65), DM -

(H:98.00, GAM: 25.99), PH (H:83.53, GAM: 28.22), NET (H:85.57,*“GAM:37.10),
PanLnght (H:78.92, GAM:19.94), SF (H:93.78, GAM:25.00), TW, (H:81.43, GAM:21.63),
GYPP (H:97.03, GAM:76.49) and HI (H:71.38, GAM: 24.27).The presence—of-high
heritability and genetic advance in—mest-of-in most the traits indicates the-presence of
additive genes action. So, these traits can be improved through:direct selection-(Pratapet
al., 2014).

Conclusion:

lhe—hlgh estlmate of herltablllty and genetlc advancewe#e—ebsewed—m—mest—ef—the—traﬁs

indicating the predominance of additive genes action and the possibility of direct selection
throughthese traits.This variation could be effectively manipulatedusing appropriate breeding
techniques and programs to develop improved varieties

-
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Table 1: Mean performance of rice forty genotypes under study

_-+~"| Comment [al7]: Give these abbreviations

meanings below this table and precise their
units

SN [ Name-ofGenotypes DF DM PH NET |[SF PanLgth | HI TW GYPP
1 | HUR3022 84.67 99.87 66.94 | 3473 | 64.44 2855 | 3444 | 2282 18.24
2 | HUR105 10633 | 11578 6889 | 34.94| 6745 2986 | 368 23.07 20.15
3 | Karhani 79 100.3 7179 | 3139 | 58.36 2198 [ 3164 2118 11.75
4 | BD105 74.33 93.18 7164 | 3568 | 6641 2774 3354 | 1769 9.64
5[ URG-30 70.67 89.67 6328 | 28.76 | 6224 2545 3358 2007 8.83
6 | Dudhkandar 65.67 | 103.39 9426 | 2505 | 54.47 2916 | 3419 27.25 10
7 | Sathi 69.67 99.64 87.32 | 27.09 | .50.13 2147 | 2999 | 182 4
8 | URG-1 75.33 93.01 6397 3349 | 6181 24.28 | 3264 | 18.24 8.71
9 | Sambhamahsuri 11433 | 11822 6774 | 3814 | 6987 31.83 | 3917 | 2442 17.91
10 | IR 91143-AC 290-1 80.33 98.62 64811 3381 66.25 26.95 | 3291 1887 8.21
11 | URG-19 8567 | 117.12 9042 | 3285| 694 2816 | 30.75| 15.16 10.47
12 | Swarna 12167 | 14121 6841 | 3117 | 55.09 3017 | 3425| 2472 16.56
13 | URG-22 12167 | . 14492] 10376 3031 593 2471 3081 17.04 11.27
14 | M-48 76 111 9841 | 3315| 67.08 26.75 | 34.75| 20.04 13.25
15 | IR 82475-110-2-2-1-2 88.33 [ 100.42 7321 3471| 7055 2857 | 3405 20.23 5.67
16 | M-399 82.67.| 10497 8906 | 33.82 61 2892 3494 2377 12.83
17 | IR 91143-AC 293-1 80.33 93.89 6776 | 33.74| 654 263 | 313| 2317 13.24
18 | URG-24 76.67 | 11354 9983 | 3328 | 6831 2359 [ 2897 191 10.24
19 | IR 85850-AC 157-1 83 97 6396 | 3247 | 6067 1853 | 2347 | 17.33 4.67
20 | IR 91143-AC 239-1 78.33 98.5 711] 2515| 4071 24.28 | 2605 | 22.95 7.33
21 | Nagina-22 7433 | 102.66 8873 | 3153 | 58.18 2297 | 2714 1882 6.67
22 | IR64 79.67 95.84 6708 | 3192 615 2534 2722 20.89 7
23 | BG-102 7433 | 103.16 9663 | 22.95| 3464 2602 | 2499 | 19.66 5.74
24 | MTU1010 82.67 | 100.37 7914 | 3237 | 6514 251 3009 | 2401 13.82
25 | IR 95133:1-16-14-10-GBS-P6-15 84| 10533 7506 | 32.95| 62.72 3353 39.07 | 2453 15.2
26 | IR15M1546 72.67 92.67 66.86 | 33.03| 67.63 30.09 | 3517 | 2864 16.59
27 | IR 95133:1-B-16-14-10-GBS-P5-1-3 81.67 | 10256 7094 | 3398 | 6596 31.75| 3401 | 2499 16.74




28 | IR15M1689 77.33 93.67 708 | 34.23 65.86 27.68 | 33.12 235 12.06
29 | IR 95133:1-B-16-14-10-GBS-P5-2-3 87.33 105.78 7044 309 65.19 3086 | 3409 | 2164 11.83
30 | IR 99642-57-1-1-1-B 85.67 107.22 8361 | 3457 67.17 31.21 346 | 2337 18.27
31 | DRR Dhan 48 88 102.11 6759 | 34.89 67.83 3129 | 3451 | 2971 25.59
32 | HURZ-1 89.33 102.56 6842 | 31.69 64.14 2861 | 30.03| 2318 13.26
33 | DRR Dhan 45 88.33 107.56 7418 | 28.96 56.69 2802 | 3389 | 2484 16.3
34 | IR15M1633 80.33 99.78 763 | 2884 | 50.83 2842 | 3254 | 2748 13.17
35 | BRRIdhan 72 100.67 11511 7483 | 32.59 66.63 3226 | 3359 | 2693 18.48
36 | IR 95133:1-B-16-14-GBS-P1-2-2 86.67 105.11 7199 | 3231 | '66.59 3085 | 3199 | 2434 14.39
37 | IR 95133:1-B-16-14-GBS-P1-2-3 86.33 110.56 7368 | 3158 | 66.49 3354 | 3001| 2462 14.83
38 | BRRIdhan 64 86.67 110.11 81.151, 35.98 68.71 2856 | 3254 | 2556 19.94
39 | IR15M1537 81 97.11 70} -31.09 59.16 28.73 | 3225 | 2584 1541
40 | HURZ-3 84.67 101.89 68.83 274 58.47 2782 | 3379 | 2257 10.94




Table2: Analysis

of variance for yield and its contributing traits forty rice genotypes under

study.
Replication Genotypes Residuals
SN Trait df=2 df=39 df=78
1 DFF 3.81 444,9** 4.23
2 DM 15.83 508.51* 2.24
3 PH 41.36 877.81** 54.13
4 NET 0.33 6.35** 0.33
5 PanLngt 1.79 23.62** 1.93
6 SF 6.84 317.5* 7.40
7 T™W 0.79 26.15** 1.84
8 YPP 0.018 0.61** 0.0061
9 HI 104.50 83.07** 9.795
*1**
Table 3: Genetic parameters Mean, Range, Coefficient of variation, Heritability, GA.and GAM
Range Coefficient of Variation Genetic
. Lo Genetic | advance
SN Trait Max Min Mean POV acv | Ecv Heritabilty Advance | percent
of mean
1 DFF 114 60 75.38 16.3 16.07 |.2.72 97.23 24.61 32.65
2 DM 143 75 102 12.78 12.7 | 1.46 98 26.58 25.99
3 PH 157.75 | 85.43 | 110.53 16.4 14.99 | 6.65 83.53 31.19 28.22
4 NET 10 4 7.99 21.04 19.47 | 7.99 85.57 2.69 37.1
5 PanLngt | 31.29 | 17.66 | 24.67 12.26 10.89 | 5.63 78.92 4.92 19.94
6 SF 95.42 | 40.09 | 80.92 13 12.56 | 3.36 93.78 20.23 25
7 TW 34.5 12,52 | 24.45 12.89 11.63 | 5.55 81.43 5.29 21.63
8 HI 47.04 | 16.95 | 35.43 13.94 13.94 | 8.83 71.38 8.6 24.27
9 NSPP 294.33 | 62.50 | 148.75 36.26 34.65 | 10.65 0.91 101.52 68.24
10 | YPP 38.66 [15.18 | 6.6 38.27 37.7 | 6.6 97.03 14.45 76.49

(DFF: Days to 50% flowering, DM: Days to maturity, PH: Plant height, NET: Number of effective
tillers, PanLnght: Panicle length, SF: Spikelet Fertility, TW: test weight, YPP: rain yield per plot, HI:

Harvest Index)
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