The Pharma Innovation Journal 2022; 11(12): 1451-1456

www. ThePharmaJournal.com RV .

The Pharma Innovation

ISSN (E): 2277-7695

ISSN (P): 2349-8242

NAAS Rating: 5.23

TPI 2022; 11(12): 1451-1456
© 2022 TP1
www.thepharmajournal.com
Received: 17-10-2022
Accepted: 21-11-2022

SG Shinde

Ph.D. Research Sch olar, Genetics
and Plant Breeding, DBSKKYV,
Dapoli, Maharashtra, India

BD Waghmode

Professor and Ri ce Specialist,
RARS, Karjat, DBSKKYV, Dapoli,
Mah arash tra, India

SV Sawardekar

Professor and In-ch arge, Plant
Biotechnology Centre, DBSKKYV,
Dapoli, Maharashtra, India

AV Mane

Deputy Director of Research, Seed,
DBSKKYV, Dapoli, Maharashtra,
India

MC Kasture

Deputy Director Research, Ag.
DBSKKYV, Dapoli, Maharashtra,
India

JS Dhekale

Ex- Professor, Department of
Agricul ture Economics, College of
Agricul ture, DBSKKYV, Dapoli,
Mah arash tra, India

MG Palshetkar

Assistant Professor, Department of
Agricul ture Botany, College of
Agriculture, DBSKKYV, Dapoli,
Mah arash tra, India

TJ Bedse

Assistant Professor, RARS, Karjat,
DBSKKYV, Dapoli, Maharashtra,
India

RL Kunkerkar

Head, Department of Agricul ture
Botany, College of Agriculture,
DBSKKYV, Dapoli, Maharashtra,
India

NG Sonone
Junior Research Associate, ARS,
Shirgaon,Mah arashtra, India

Corresponding Author:

SG Shinde

Ph.D. Research Sch olar, Genetics
and Plant Breeding, DBSKKYV,

Dapoli, Maharashtra, India

Genetic variability analysis in rice (Oryza sativa L.)
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Abstract

The genetic improvement of any crop mainly depends on the amount of genetic variability present in the
population. To explore this variability, an effort was made to classify, understand the nature and
magnitude of genetic variability among 95 rice genotypes for 27 yield and yield contributing traits.
Analysis of variance revealed a wide and significant variation for all the 27 traits studied. A perusal of
genetic parameters viz., phenotypic and genotypic coefficients of variation revealed less influence of
environment on the characters under study for both two seasons and locations. Therefore, response to
direct selection may be effective in improving these traits. All the characters under study for both the
locations exhibited high heritability except alkali spreading value which showed lowest heritability:
Implying that these characters were under control of additive gene action and direct selection of these
traits would be effective for crop improvement.
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Introduction

India is the world’s second largest rice producer and consumer next to China, about 90 per
cent of all rice grown in the world is produced and consumed in Asian region. In Maharashtra,
the total area occupied by this crop was about 1.465 million hectares with annual production of
3.276 lakh tonnes and average productivity of the state was about 2.24 t/ha, (Anonymous,
2021) Bl In Konkan region, rice occupies an area of about 0.387 million hectares with an
annual production of around 1.031 million tonnes and average productivity of the konkan was
about 2.66 t/ha. The area under rice in konkan region is 26.41% of the total area in
Maharashtra (0.387 million hectares). (Anonymous, 2021) [31.

The landraces maintained by farmers are endowed with tremendous genetic variability, as they
are not subjected to subtle selection over a long period of time. This aids in the adaptation of
landraces to wide agro-ecological conditions. This rich variability of complex quantitative
traits with respect to maturity, growing adaptation and their physicochemical and organoleptic
properties still remains unexploited. Land-races are also important genetic resources for
resistance to pests and diseases; they provide “adaptability genes” for specific environmental
conditions. Incorporation of adaptability genes from landraces could ensure optimum grain
yield for the region (Vijayakumar et al., 2020) [291. It is very difficult to judge whether
observed variability is heritable or not. Heritability indicates the extent of transmiss ibility of a
character into future generations.

Moreover, knowledge of heritability is also essential for selection of component traits for yield
improvement. Genetic advance measures the difference between the mean genotypic values of
selected population and the original population from which these were selected. Heritability
estimates along with genetic advance is normally more helpful in predicting the genetic gain
under selection than heritability estimates alone.

Material and Methods
The genotypic and phenotypic coefficients of variation, heritability (broad sense) and genetic
advance as per cent of mean were estimated for 95 rice genotypes during first year at Shirgaon
and second year at Karjat, respectively. The 95 genotypes were obtained from various sources
as details given below.
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Table 1: Experimental material along with source
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SN Genotype | Source SN Genotype | Source
| Red kernel local lines ] Restorer lines
1 MO-6 25 KJT-1R
2 MO-8 26 KJT-2R .
3 MO-13 ARS, Moncomba 27 KIT-3R ARS, Karjat
4 MO-17 28 KJT-4R
5 MO-19 29 PR-114 IIRR, Hyderabad
6 Khara Rata KRS, Panvel 30 RTN 11-2-1-3 ARS, Shirgaon
7 May ekar Bhat ARS, Karjat 31 PR-118
g Munga D DRRO1S IIRR, Hyderabad
9 M ahsad 33 RTN-69-1-1 ARS, Shirgaon
10 Waksal-207 34 NAUR-1 NAU, Navsari
11 Barmil 35 BL-184AR ARS, Karjat
12 Jyoti 36 Gurjari NAU, Navsari
13 Patani-6 37 DRR-50-12
14 Bhadas-79 38 DRR-363-5
15 Pandy 39 DRR-50-13 IIRR, Hyderabad
16 Dular ARS, Shirgaon 40 DRR-50-10
17 Try-1 41 DRR-86-8
18 Kochari ARS, Shirgaon 42 IR-63879-195-2-2-3-2 IRRI, Manila,
19 Lal Patani 43 RTN-27-1-1-2 ARS, Shirgaon
20 Dodak 44 RTN-214-1-1-1-2 '
21 Karhad 45 VDN-9-10-1
2 Ratnagin 7 76 VDN-10-18 ARS, Vadgaon
23 Bela 47 RTN-35-1-1
48 Sahyadri 5 R ARS, Shirgaon
24 Valai 49 HRTMS-61
50 CR-3993-2-24-45-2 IIRR, Hyderabad
1 Aromatic lines v Lines responsive to biotic and abiotic stresses
51 P Basmati . 70 RS-1113
52 S Basmati IARI, N. D.e'h' 71 RP Bio 197 1IRR, Hy dersbad
53 Kothambir Sal ARS, Karjat 72 RP-BI10-226 !
54 Chinoor PDKYV, Akola 73 Ajaya
55 P Sugandha-1 74 KJIT 1 ARS, Karjat
56 P Sugandha-3 IARI. N. Delhi 75 KJT 2
57 P Sugandha-4 T 76 IR-64
58 P Sugandha-5 77 MUDGO IRRI, Manila
59 Bhadasbhog 78 MILYANG 46
60 CR2713-180 IIRR, Hy derabad 79 PTB 33 RARS, Pattambi
61 Kalanamak ' 80 MTU1010 RARS, Maruteru
62 NDR6315 81 BG 367-2
63 P Samruddhi MPKYV, Rahuri 82 MILYANG 63
64 Indrayani ARS, Vadgaon 83 FL 478
65 Dhanesal IIRR, Hyderabad 84 MUT NS 1
66 Ambemohar ARS, Vadgaon 85 RATHU HEENATI IRRI, Manila
67 K Shatabdi ARS, Karjat 86 SINNA SIVAPPU
68 Bhogwati ARS, Radhanagari 87 IRRI 190
88 IRRI 193
89 ARC 10550
90 S MAHSURI IIRR, Hyderabad
. 91 IRRI 123
69 Sugandha VNM KV, Parbhani 7 IRRT 104 IRRI, Manila
93 IRRI 192
gg STOEIS‘_all' IIRR, Hy derabad

The observations were made on 30 plants or parts of 30
plants, which were divided among 3 replications (10 plants in

each replication) as per the guidelines of PPV & FR Authority
(Anonymous, 2009) [,

Table 2: Observations recorded on 27 yield and yield contributing characters, including 14 measurable DUS descriptors along with
abbreviations

SN Character Abbreviation Remark
1 Days to 50% Flowering (Nos.) DFF (Nos.) M easurable DUS descriptor No. 20
2 Plant Height (cm) PHT (cm) Yield and yield contributing character
3 Stem Length Excluding Panicle (cm) SLEP (cm) M easurable DUS descriptor No. 29
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4 Number of Tillers Plant™ TLPP (Nos.) Yield and yield contributing character
5 Panicle Length of Main Axis (cm) PLMA (cm) M easurable DUS descriptor No. 33
6 Number of Spikelets Panicle™ SPP (Nos.) Yield and yield contributing character
7 Fertility (%) Fertility (%) Yield and yield contributing character
8 Days to Maturity (Nos.) DM (Days) M easurable DUS descriptor No. 47
9 Test Weight of 1000 Grains (g) TW (g) M easurable DUS descriptor No. 50
10 Grain Length (mm) GL (mm) M easurable DUS descriptor No. 51
11 Grain Width (mm) GW (mm) M easurable DUS descriptor No. 52
12 Grain Yield Plant™ (g) GYPP(g) Yield and yield contributing character
13 Straw Yield Plant™ (g) SYPP (g) Yield and yield contributing character
14 Grain Yield/ Straw Yield Ratio GI/S Yield and yield contributing character
15 Straw Yield/ Grain Yield Ratio SIG Yield and yield contributing character
16 Leaf Length (cm) LL (cm) M easurable DUS descriptor No. 16
17 Leaf Breadth (cm) LB (cm) M easurable DUS descriptor No. 17
18 Stem Thickness (cm) ST (cm) M easurable DUS descriptor No. 28
19 No. of Panicles Plant™ PPP (Nos.) M easurable DUS descriptor No. 36
20 Decorticated Grain Length (mm) DGL (mm) M easurable DUS descriptor No. 54
21 Decorticated Grain Breath (mm) DGB (mm) M easurable DUS descriptor No. 55
22 DGL/DGB Ratio L/B Grain type determining character
23 Amylose Content (%) AC (%) M easurable DUS descriptor No. 59 and Biochemical Character
24 Zinc Content (ppm) Zn (ppm) Biochemical Character

25 Iron Content (ppm) Fe (ppm) Biochemical Character

26 Calcium Content (ppm) Ca(ppm) Biochemical Character

27 Alkali Spreading Value ASV Biochemical Character and cooking quality assessment Character

The data was recorded for all the characters whose mean
values were subjected to analysis of variance to test the
significance for each character as per the methodology
proposed by Patterson and Williams (1976) [301, The genotypic
and phenotypic variances, as well as the genotypic and
phenotypic coefficient of variations (GCV and PCV), were
calculated by the formulae given by Burton (1953) [10],
Heritability in a broad sense was calculated using the formula
given by Allard (1960) [3!1 and genetic advance (GA) as per
cent mean was estimated by the formula given by Johnson et
al. (1955) [16], Genetic divergence among the genotypes was
estimated using Mahalanobis’ D2 statistics (1936) [1°] and the
germplasm was grouped into several clusters by Tocher’s
method as described by Rao (1952) [211,

Results and Discussion

Genetic variability, heritability and genetic advance

In any plant breeding programme variability and selection are
indispensable. Success of plant breeding programme depends
on extent of variability present in the material under study.
More the variability better is the chance of selection. In the
present study wide range of variability was observed among
the genotypes for all character under the study.

Phenotypic Coefficient of Variation (PCV) is the resultant of
combined action of genotype and environment over a
genotype. Genotypic Coefficient of Variation (GCV), a
component of total variation reflects the heritable portion. In
the present study, experiment carried out at ARS, Shirgaon,
the GCV values ranged from 5.82 to 45.67 per cent whereas,
PCV values ranged from 5.91 to 46.02 per cent, similarly for
experiment carried out at RARS, Karjat during Kharif, 2021,
the GCV values ranged from 5.95 to 45.64 per cent whereas,
PCV values ranged from 6.08 to 46.06 per cent.

As the PCV estimates were slightly higher than the
corresponding GCV for the characters studied at both
locations, it indicates that the characters were less influenced
by the environment. Therefore, phenotypic selection would be
effective for the improvement of these traits.

The results were in accordance with finding of Vanisree et al.

(2013) 271 and Lingaiah et al. (2015) 18], Similar findings
were reported by Senapati and Kumar (2015) [23] and Bhinda
et al. (2017) 1 for grain length, Babu et al. (2012) 71, Pratap
et al. (2012) [20, Dhurai et al. (2014) 121 and Arvind et al.
(2019) 6] for decorticated grain length and Subbaiah et al.
(2011) [261and Dhurai et al. (2014) [121for length/breadth ratio.
Phenotypic coefficient of variation was found to be higher
than their corresponding genotypic coefficient variation for all
the traits under study at both the locations. The relative
difference between phenotypic coefficient of variation and
genotypic coefficient of variation was narrow for all the 27
characters evaluated, suggesting that these traits were less
influenced by environmental effect. Hence selection for these
traits may be effective based on their phenotypic values.

For ARS, Shirgaon location, High GCV and PCV values were
observed for the traits viz., zinc content, plant height, stem
length excluding panicle, number of spikelets panicle per
panicle, grain width, decorticated grain breath, L/B ratio,
amylose content, iron content, calcium content and grain yield
plant-indicating that large amount of variation is present
among the genotypes, whereas for RARS, Karjat location,
High GCV and PCV values were observed for the traits viz.,
zinc content, plant height, stem length excluding panicle,
number of spikelets per panicle, weight of 1000 grains, grain
yield plant1, straw yield plant,leaf length, L/B ratio, amylose
content, iron content, calcium content and grain yield plant-1
indicating that large amount of variation is present among the
genotypes. Similar results were obtained by for panicle
number per plant, Gangashetty et al. (2013) 31 and Veni et al.
(2013) [281 for No. of spikelets panicle per panicle, and
Gangashetty et al. (2013) [13], Veni et al. (2013) [28], Dhurai et
al. (2014) 1121, Gyawali et al. (2018) [*4], Chuchert et al. (2018)
(111 and Arvind et al. (2019) IS and Bhargavi et al. (2022) [8]
for grain yield plant-1.

Heritability measures the transmission of character from one
generation to next generation. Heritability also separates the
portion of environmental variability from phenotypic
variability, so utilizing in making effective selection. Thus,
presence of higher magnitude of genetic variability along with
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the degree to which it is transmitted from one generation to
another is equally important for effective selection. (Burton
and Devane, 1953) [10],

Johnson et al. (1955) [26] suggested that heritability and the
genetic advance when calculated together would prove more
useful in predicting the resultant effect of selection based on
phenotypic expression. He further emphasized that without
genetic advance; the estimates of heritability will not be of
practical value and suggested the concurrent use of genetic
advance along with heritability. High heritability alone is not
enough to make sufficient improvement through selection in
genetic advance generations. High heritability was obtained
all the characters except alkali spreading value for both the
locations indicating that these characters were least influenced
by environmental effect and selection may be effective.
Similar results were found in the results of Sarangi et al.
(2009) 221, Arvind et al., (2019) (6] and Bhargavi et al. (2022)
(8] (Table 3 & Table 4).

Genetic advance is a measure of genetic gain under selection.
The success of genetic advance under selection depends on
heritability of the character under consideration. This
indicates that though the character is less influenced by
environmental effects, the selection for improvement of such
trait may not be useful because, heritability is based on total
genetic variance which includes fixable (additive) and non-
fixable (dominance and epistatic) variance. For ARS,
Shirgaon location, the genetic advance as per cent of mean
was high for the characters viz., plant height, stem length
excluding panicle, number of spikelets per panicle and
calcium content. On the other hand, moderate genetic advance
as per cent of mean was noted for days to 50% flowering,

https://www.thepharmajournal.com

fertility %, days to maturity, straw yield per plant, leaf length
and zinc content. Rest of the seventeen characters showed low
genetic advance as per cent of mean. High heritability coupled
with high genetic advance as per cent of mean was observed
for the traits viz., plant height, stem length excluding panicle
length and calcium content, which suggests that these
characters are subjected to any selection scheme for
exploiting fixable genetic variance will be highly effective.
Whereas for location RARS, Karjat. The genetic advance as
per cent of mean was high for the characters viz., plant height,
stem length excluding panicle, number of spikelets per
panicle, leaf length and calcium content. On the other hand,
moderate genetic advance as per cent of mean was noted for
days to 50% flowering, fertility %, days to maturity, straw
yield per plant and zinc content. Rest of the seventeen
characters showed low genetic advance as per cent of mean.
High heritability coupled with high genetic advance as per
cent of mean was reported for plant height, stem length
excluding panicle, number of spikelets panicle-, leaf length
and calcium implying that these characters were under control
of additive gene action and direct selection of these traits
would be effective for crop improvement. Similar reports
were published by Shanthi and Singh (2001) [24], Babu et al.
(2012) [, Aditya and Bhartiya (2013) [21 and Dhurai et al.
(2014) 121 for straw yield/ grain yield ratio. Dhurai et al.
(2014) 121 and Islam et al. (2015) 5] for days to maturity,
Islam et al. (2015) [*5] for grain length, Abebe et al. (2017) [1,
Singh and Verma (2018) [2°1 and for 50% flowering, Singh
and Verma (2018) 231 for fertility (%) and Bhargavi et al.
(2022) 81 (Table 3 & Table 4).

Table 3: Genetic parameters of yield and 27 yield contributing characters Location-1, Year-1 Kharif 2020 in rice (ARS, Shirgaon)

Range Variance/02 __[oefficient of Variancd , 2 2 3

SN| Characters | X |Min.] Name [Max] Name 0%p |02, |GCV %|PCV %|ECV %| (bs) GAM (S%ISEX|CD (5%) CV %
1 _|DFF (Nos.) |91.48|7300 IRRI-104  |112.00] Kalanamal 1.36 63 | 772 785 1.40 97.00 1432 |o74]| 207 1.40
2 |PHT (cm) 123.67| 78.37 MO-8 192.33 15 544 | 16.21 |20 20.87 3.26 51. 232| 648 326
3 |SLEP (cm) |96.86|5483 MO-8 156.67 NDR56315 89 |15.10 |125:20 | 2559 4.01 98.00 49.66 224] 826 401
4 |TLPP (Nos.) | 11.56 | 893 Mahsad 2173 IN-1 335 los 1457 | 1582 616 85.00 320 041] 115 6.16
S |PLMA (cm) | 26.87 | 2213 IRRI- 104 35. NDR6315 6.46 23| 851 9.46 413 8§1.00 424 064 79 413
6 |SPP (Nos.) |[131.45|35531 IRRI-190 | 300.48]| Alaym : 3094 | 3148 5.81 97.00 B2.35 0 EEEH
7 _|Fertility (%) | 86.00 | 57.54 Tyl 98.07 IRRI- 192 618t | 6243 | 062 | 914 9.19 0.9 99.00 16.11 046 27
8 |DM (Days) |121.48|10300 IRRI- 104 142 00| Kalanamak 49.91 3136 | 165 - 9 1.06 97.00 14.32 0.74 2.07 1.06
9 |TW (g) 21.83 | 11.22 | Bhadasbhox |29.13 Bela 783 | 1922 | 139] 1934 | 2008 5.40 9300 838 068| 190 5.40
10 |GL (mm) 9.42 | 599 | Kothimbirsal | 11.65 ik 1.05 112 | oo7| 1083 | 11.18 276 94.00 205 0.15| 042 2.76
11 |GW (mm) 287 | 223 | S Mahsuri | 390 Kochari 0.13 014 |oo1]| 1255 | 1279 248 96.00 0.73 004] 0.1 248
12 |GYPP(g) 17.11 | 922 Dular 3227 PR-118 1861 | 1962 | 101 [NOSOPNINOSES 5.86 95.00 8.66 038| 162 585

3 |SYPP (g) 23.35 | 1233 Dular 46.33 PR-118 36.78 | 38.63 | 185 |N2S68N|N 2662 5.83 95.00 1219 |o79) 2 583
14 |G/ S ratio 0.74 | 051 Chinoor 0.94 12.25 6.75 70.00 675
15 |S/G ratio 137 | 107 Gugan 196 Chincor 0.02 003 |oo1] 1123 | 1313 6.80 73.00 027 005| 0.5 6.80
16 |LL (cm) 49.62 | 30.37 [RIN-214-1-1.1.2| 71.60 Patri-6 97.28 | 97.86 | 057 | 1988 | 19.94 1.52 99.00 2026 |044]| 122 152
17 |LB (cm) 1.10 | 070 | Bhadas-79 150 |CR-3993-2.24452| 0.03 004 | o0 1504 | 1764 9.22 73.00 029 006| 016 922
18 |ST (cm) 0.74 | 050 |RIN.214-1-1-1-2] 100 Patni- 6 0.01 oXe=l 0.0 14.48 17.89 10.51 66.00 0.18 004] 013 10.51
19 |PPP (Nos.) | 1056 | 793 Mahsad 20.73 IN-1 284 335 |05 1595 | 17.32 6.74 85.00 320 041] 115 5.74
20 |DGL (mm) 6.76 | 403 | Kothumbirsal | 817 Sugandha 0.77 078 | oo 1294 | 1303 1.48 99.00 1.80 006] 0.6 148
21 |DGB (mm) 242 | 161 HRTIMS-61 311 Bela 0.10 011 | 00 12.68 13.59 4.89 87.00 059 007] 0.9 489
22 |L/B ratio 285 | 141 | Kothimbirzal | 4.30 P. Bazmati 0.34 038 | 004 [F2009 | 2143 633 | 9000 114 fou| 03 | 683
23 |AC (%) 23.15 | 11.67 MUDGO 4.9 Aaya 2239 | 2374 | 115 |SS0SSNINIE0L 463 95.00 935 062| 173 463
24 |Zn (ppm) 11.95 | 109 KJT-2R 22.62 PIB-33 20.78 | 3024 | 047 5.6 46.02 5.71 99.00 11.15 0.39 1.10 571
25 |Fe (ppm) 13.11 | 170 Mahsad 28.00| Kalanamak 2298 | 2340 | 042 | 3658 | 3691 4.96 98.00 9.79 038 05 496
26 |Ca (ppm) 53.53 | 363 | Sugandha |102.00 i 39423 | 39688 | 260 |IS709° | 5722 | 3.0: (19900 40970 093| 260 | 301
27 |ASV (Nos.) 459 | 300 Jyoti 533 RP.BIO226 024 cs81 | 057 | 1060 | 1957 6.45 9.00 054 044 2 6.45

Note- Red - Lowest, Blue- Highest, Orangg- Low Yelllow Moderate and Green- High
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Table 4: Genetic parameters of yield and 27 yield contributing characters Location-2, Year-2 Kharif2021 in rice (RARS, Karjat)

Range Variance/02 __ [Coefficient of Variancq ., . . %
SN| Characters | X |Min.| Name |Max. Name o°g | 0°p | o2 |GCV %lPCV %EC %[t (Pe{GAM (5%) SEX|CD (5%) CV %
1 |DFF (Nos.) 9041 | 7233 IRRI-104 111.33 Kalanamalk 51.34 5359 225 793 8.10 1.66 96.00 14 .45 0.87 241 166
2 |PHT (cm) 12391| 77.14 MO-8 193.22 NDR6315 638.10 17.21 | 2039 | 20.66 3.35 97.00 51.35 2.3 5.68 3.35
3 |SLEP (cm) | 96.63 | 5303 MO-8 156.75|  NDR631S ss1.9¢ | 597.10 | 1516|2407 |125291| <03 |9800] @906 [225| 527 | 403
4 |TLPP (Nos.) | 1220 | 960 Mahsad 2238 TN-1 2.85 341 056 | 1384 | 15.13 6.11 84.00 3.18 0.43 1.20 6.11
S |PLMA (cm) | 27.28 | 2221 Gugan 3647 NDR6315 5.16 659 | 143|833 |"oar | <3s |@800] 414 foe9| 193 [ 433
6 |SPP (Nos.) |131.61|35550 Dodak 301.00 Ajaya 6 IS 3092 | 3148 554 | 9600 VX 5 8 594
7 |Fertility (%) | 86.06 | 57.54 Try-1 9834 IRRI-192 6243 6304 0.62 9.18 9.23 0.9 9.00 16.20 0.45 26
8 |DM (Days) (1204110233 IRRI- 104 141.33| Kalanamak 5134 225 9 6.08 125 | 9600 14.45 0.87| 241 124
9 |TW (g) 21.71 | 10.74 | Bhadasbhog | 2929 Bela 18.71 15 | 144 [P199271'2067 | 553 |9300| 859 |0s9| 193 | 553
10 |GL (mm) 9.42 | 603 | Kothumbirzal | 1165 Sugandha 1 1.12 007 | 1086 11.19 270 94.00 205 0.15 04 270
11 |GW (mm) 284 | 207 S. Mahsura 391 Kochari 0.16 002 | 1332 14.13 473 89.00 073 0.08 022 473
12 GYPP(Q 1694 | 924 Dular 3064 PR-118 17.85 18.88 1.02 | 2495 | 2565 597 95.00 847 0.58 163 597
3 |SYPP (g) 2270 | 860 Bhdas-79 | 4650 FR-118 3659 | 3877 | 2.15 |N26ESN|N274SN| cs5c [9400| 1211 [o0ss| 235 | 650
14 |G/S ratio 0.84 | 059 HRTMS-61 0.88 | RTN-214-1-1-1-2 XS 221 | 220| 1386 | 1731 | 17.77 ||9100 0 0.86| 002 6.77
15 [S/G ratio 1.34 | 084 Bhdaz-79 173 HRTMS-61 0.0 003 JKoKV 10.11 | 1227 | s49 [IS200 0.18 0.07| 018 | 849
16 |LL (cm) 49.52 | 30.40 | RTN-214-1-1-1-2| 71.69 Patni-6 99.33 | 100.07 | .74 N0 INR0200 174 |[S900N 206N 0.50| 139 1.74
17 |LB (cm) 1.07 | 047 |RTN-214-1-1-1-2| 158 |CR-3993-2.24-45-2| 003 007 | 005 | 1476 | 2491 | 20.07 |[{ZS00 0.19 0.12| 035 0.0
18 (ST (cm) 0.76 | 051 |RTN-214-1-1.1.2| 106 RP-BIC-226 0.01 0.0 0.0 1442 | 1766 | 10.2: | 67.00 0.19 0.05 0.21
19 [PPP (Nos.) |11.05| 798 Mahsad 2138 TN-1 3.18 383 |o064] 1615 | 1771 | 727 |80 835 | 046| 129 | 727
20 |DGL (mm) 6.78 | 401 | Kothimbirzal | 8.14 Sugandh 0.77 078 JEeKs 1287 | 1296 | 146 |I99.00 1.79 0.06| 0.6 146
21 |DGB (mm) 242 161 HRTMS-61 3.11 Bela 0.09 0.02 12.67 1361 497 87.00 059 0.07 0.19 497
22|L/B ratio 285 | 141 | Kothimbirsal | 434 P.Basmati 0.34 0.04 | 2014 | 2127 | 65¢ [90.00 1.13 0.11] 032 | 684
23 |AC (%) 23.01 | 1186 MUDGO 3501 Ajaya 2263 1.19 12067 | 2121 | 474 | 9500 955 63| 176 |[474
24 |Zn (ppm) 1199 | 112 KJT-2R 2259 PTB-33 29.92 0.55 5.64 JOC 620 [9800) 1117 |043]| 120 6.20
25 |Fe (ppm) 13.16 | 183 RREIO-226 |[28.12 Kal k 22.87 052 | 3632 | 3673 | S4c | 9800 9.74 0.42| 116 5.48
26 |Ca (ppm) 54.06 | 386 Sugandha 102.68 BG-367-2 397.04 3.66 | 3686 | 37.03 354 | 9900 40.86 1.10 3.08 334
27 |ASV (Nos.) 4.59 3.00 Jyoti 533 RP-BIO-226 0.25 055 | 10.79 | 19.36 6.08 8.00 0.57 0.43 1.19 16.08

Note- Red - Lowest, Blue- Highest, Oung‘- Low, Yelllows Moderate and Green- High
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