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Abstract

A field experiment was conducted during Kharif 2025 at the Research Farm of the Agriculture Research

Station, Sindewahi, District Chandrapur, Maharashtra, to screen eleven fine grain rice genotypes for

morpho-physiological, biochemical, yield and quality parameters. The experiment was laid out in a

Randomized Block Design with three replications, comprising nine advanced breeding lines along with

two checks. Observations were recorded on plant height, days to fifty per cent flowering, days to matu-

rity, total dry matter production, leaf area, leaf area index, flag leaf dimensions, relative growth rate, net

assimilation rate, crop growth rate, total chlorophyll content, nitrogen content, yield and yield attribut-

ing traits, and grain quality parameters. Significant differences were observed among the genotypes for

all the characters studied. The genotype SYE-2025-U-60 recorded the highest plant height, total dry

matter production, leaf area index, total chlorophyll content, nitrogen content, effective tillers per

square metre, panicle length, spikelet fertility, weight of grains per panicle, thousand grain weight, grain

yield per plot, grain yield per hectare and harvest index, along with better milling and head rice recov-

ery. This genotype produced the highest grain yield of 4673 kilograms per hectare, an increase of about

seven per cent over the best check, PDKV-Tilak, which yielded 4336 kilograms per hectare. The lowest

grain yield was recorded in SYE-2025-U-58. Chalkiness was absent in all the genotypes evaluated, in-

dicating good grain appearance and cooking quality. The favourable performance of SYE-2025-U-60

for growth, physiological, biochemical and yield-contributing traits suggests its potential as a promising

fine grain genotype for further evaluation, and the overall findings provide useful genetic resources for

future rice improvement programmes.

Keywords: Rice, Fine grain, Genotype screening, Yield attributes, Biochemical parameters, Grain

quality

Introduction

Rice (Oryza sativa) is one of the most important staple food crops across the world, serving as the primary

source of calories for nearly half of the global population and providing livelihood to millions of rural

households (Muthayya et al., 2014; Erokhin et al., 2021) 
[1]

. The crop occupies nearly fifteen per cent of the

world’s arable land and is cultivated in around 114 countries (FAO, 2022). In India, rice plays a crucial role

in ensuring national food security, with West Bengal, Uttar Pradesh and Punjab ranking among the leading

states in area, production and productivity, respectively (Shaik et al., 2023).

In Maharashtra, rice is an important crop of the Vidarbha region, particularly the Nagpur division, which

contributes more than fifty six per cent of the state’s total rice growing area. Fine grain rice varieties pos-

sessing short or long slender grains with superior cooking and eating quality fetch premium market prices

and are increasingly preferred by farmers of the region. Popular fine grain varieties such as PKV HMT, Jai

Shriram, PDKV Tilak, Ankur Shri 101, RNR 15048 and KJT 6 command a premium of about Rs. 3800 to

4000 per quintal in the market. However, a substantial quantity of rice is reportedly lost annually due to ex-

cessive polishing associated with the pursuit of fine grain, underscoring the need to develop and identify

high yielding fine grain genotypes that can minimise such losses while retaining desirable grain quality.

Considering the growing consumer and market preference for fine grain rice, Dr. Panjabrao Deshmukh

Krishi Vidyapeeth, Akola has accorded priority to breeding fine grain rice varieties with improved yield po-

tential, and the Agriculture Research Station, Sindewahi holds promising breeding material for evaluation.

However, a comprehensive and systematic evaluation of these genotypes for morpho-physiological, bio-

chemical, yield and quality parameters has not been carried out so far. Therefore, the present investigation

entitled “Screening of fine grain rice (Oryza sativa) genotypes for morpho-physiological, biochemical and

yield parameters” was undertaken with the objectives of assessing the performance of different fine grain

rice genotypes on the basis of morpho-physiological and biochemical parameters, and for yield, yield at-

tributing traits and quality parameters.

ISSN Print: 2617-4693
ISSN Online: 2617-4707
NAAS Rating (2026): 5.29
Indexing: Embase
IJABR 2026; SP-10(9): 2320-2328

www.biochemjournal.com
Received: 26-06-2026
Accepted: 24-08-2026
Published: 26-09-2026

The names and affiliations

of all authors are provided
below, following the
references.

Corresponding Author:

Mrinal V Zade
PG Scholar, Plant
Physiology, College of
Agriculture, Nagpur,
Maharashtra, India

2
6
1
7
4
7
0
7
, 2

0
2
6
, 1

0
(
9
)
, D

o
w

n
lo

a
d
e
d
 f

r
o
m

 h
ttp

s
://w

w
w

.d
o
i.o

rg
/1

0
.3

3
5
4
5
/2

6
1
7
4
6
9
3
.2

0
2
6
.v

1
0
.i9

S
a
c
.1

0
1
7
0
 b

y
 I

n
te

r
n
a
tio

n
a
l J

o
u
r
n
a
l o

f
 A

d
v
a
n
c
e
d
 B

io
c
h
e
m

is
tr

y
 R

e
s
e
a
r
c
h
 o

n
 [

2
6
/0

9
/2

0
2
6
]
. S

e
e
 th

e
 T

e
r
m

s
 a

n
d
 C

o
n
d
itio

n
s
 (

h
ttp

s
://w

w
w

.b
io

c
h
e
m

jo
u
r
n
a
l.c

o
m

)
 f

o
r
 r

u
le

s
 o

f
 u

s
e
; O

A
 a

r
tic

le
s
 a

r
e
 g

o
v
e
r
n
e
d
 b

y
 th

e
 a

p
p
lic

a
b
le

 C
r
e
a
tiv

e
 C

o
m

m
o
n
s
 L

ic
e
n
s
e

2320

https://www.doi.org/10.33545/26174693.2026.v10.i9Sac.10170
https://www.biochemjournal.com/


Materials and Methods

The present investigation was conducted during Kharif season 2025-

26 at the Research Farm of the Agriculture Research Station,

Sindewahi, District Chandrapur, Maharashtra, under Dr. Panjabrao

Deshmukh Krishi Vidyapeeth, Akola. Biochemical estimations were

carried out at the Department of Agricultural Botany, College of

Agriculture, Nagpur.

Experimental design and treatments

The experiment was laid out in a Randomized Block Design (RBD)

with three replications and eleven treatments comprising fine grain

rice genotypes, viz., SYE-2025-U-57, SYE-2025-U-58, SYE-2025-U-

59, SYE-2025-U-60, SYE-2025-U-61, SYE-2025-U-62, SYE-2025-

U-63, SYE-2025-U-64, SYE-2025-U-65, PDKV-Tilak (Check) and

Jai Shriram (Local Check). Each treatment had a gross plot size of 3.0

m × 2.0 m and a net plot size of 2.70 m × 1.60 m. Seeds were sown at

the rate of 30 kg ha⁻¹ on 5 July 2025, and transplanting was carried

out on 25 July 2025 at a spacing of 20 cm × 15 cm, with a fertilizer

dose of 100:50:50 kg NPK ha⁻¹.

Observations recorded

Observations were recorded on five randomly selected plants per

treatment in each replication for morpho-physiological parameters,

viz., plant height (cm) at 30, 60 and 90 days after transplanting (DAT)

and at harvest; days to fifty per cent flowering; days to maturity; total

dry matter production (g plant⁻¹); leaf area (dm²); leaf area index; and

length and width of flag leaf (cm) at fifty per cent flowering. Leaf

area was estimated as the product of leaf length, leaf width and a cor-

rection factor of 0.75 (Yoshida, 1981) 
[2]

, and leaf area index was

computed as the ratio of total leaf area to the ground area occupied by

the plant (Watson, 1947) 
[3]

.

Growth analysis was carried out for the intervals 30-60 DAT, 60-90

DAT and 90 DAT to physiological maturity by estimating relative

growth rate (g g⁻¹ day⁻¹) following Fischer (1921) 
[4]

, net assimilation

rate (g dm⁻² day⁻¹) following Williams (1946), and crop growth rate (g

m⁻² day⁻¹) following Watson (1952) 
[5]

.

Biochemical parameters, viz., total chlorophyll content (mg g⁻¹) in

flag leaves at fifty per cent flowering, were estimated by the colori-

metric method of Bruinsma (1982), and nitrogen content (%) in flag

leaves was determined by the Micro-Kjeldahl method (Somichi et al.,

1972) 
[6]

.

At harvest, yield and yield-contributing traits recorded were total

number of grains per panicle, number of filled grains per panicle, pan-

icle length (cm), spikelet fertility (%), weight of grains per panicle

(g), number of effective tillers m⁻², 1000-grain weight (g), grain yield

plot⁻¹ (g), grain yield (kg ha⁻¹), and harvest index (%), the last of

which was calculated following Donald et al. (1976) 
[7]

. Grain quality

parameters recorded after harvest included milling percentage, head

rice recovery percentage, length and breadth (mm) of paddy and de-

husked grain along with their length-to-breadth ratio, and chalkiness.

Statistical analysis

The data recorded for the various characters were subjected to analy-

sis of variance appropriate for Randomized Block Design, following

the procedure described by Panse et al. (1954) 
[8]

. The significance of

differences among treatment means was tested by the F-test, and stan-

dard error of mean and critical difference at five per cent level of

probability were used for comparing treatment means.

Results

Morpho-physiological parameters

Plant height differed significantly among the genotypes at all the

growth stages studied (Table 1). At harvest, plant height ranged from

125.11 cm in SYE-2025-U-58 to 138.67 cm in SYE-2025-U-60, with

a mean of 131.21 cm. All the genotypes were of mid-tall stature and

none was dwarf.

Days to fifty per cent flowering and days to maturity varied signifi-

cantly among the genotypes (Table 2). The mean days to fifty per cent

flowering was 115.27 days, ranging from 112 days in PDKV-Tilak

and SYE-2025-U-60 to 121 days in SYE-2025-U-57. Days to matu-

rity ranged from 142 days in SYE-2025-U-60 to 152 days in SYE-

2025-U-57, with a mean of 145.70 days.

Total dry matter production increased progressively from 30 DAT to

harvest in all the genotypes (Table 3). At harvest, it ranged from 24.75

g plant⁻¹ in SYE-2025-U-63 to 31.77 g plant⁻¹ in SYE-2025-U-57,

against a mean of 27.73 g plant⁻¹.
Leaf area and leaf area index increased progressively up to 90 DAT

and declined sharply at harvest due to leaf senescence (Tables 4 and

5). At 90 DAT, leaf area ranged from 18.29 dm² in SYE-2025-U-61 to

23.34 dm² in SYE-2025-U-65, while leaf area index ranged from 5.79

in PDKV-Tilak to 7.78 in SYE-2025-U-65.

The length and width of flag leaf at fifty per cent flowering ranged

from 39.69 to 44.94  cm and 1.36 to 1.52  cm, respectively, with the

genotype SYE-2025-U-60 recording the maximum values for both

traits (Table 6).

Growth parameters

The relative growth rate declined progressively with advancement of

crop age, from a mean of 0.0224 g g⁻¹ day⁻¹ during 30-60 DAT to

0.0017 g g⁻¹ day⁻¹ during 90 DAT to physiological maturity (Table 7).

The net assimilation rate similarly declined from 0.0275 g dm⁻² day⁻¹
during 30-60 DAT to 0.0071 g dm⁻² day⁻¹ during 60-90 DAT, before

rising marginally to 0.0077 g dm⁻² day⁻¹ during the final growth inter-

val (Table 8). The crop growth rate was highest during 30-60 DAT

(mean 13.97 g m⁻² day⁻¹) and declined thereafter to 3.37 g m⁻² day⁻¹
during 90 DAT to physiological maturity (Table 9).

Biochemical parameters

Total chlorophyll content and nitrogen content in flag leaves at fifty

per cent flowering differed significantly among the genotypes (Table

10). The genotype SYE-2025-U-60 recorded the significantly highest

total chlorophyll content (3.11 mg g⁻¹) and nitrogen content (2.26%),

while the lowest values were recorded in Jai Shriram (1.34  mg g⁻¹)
and SYE-2025-U-61 (1.38%), respectively.

Yield and yield-contributing traits

Significant differences were recorded among the genotypes for all the

yield-contributing traits studied (Table 11). The genotype SYE-2025-

U-60 recorded the significantly highest total number of grains per

panicle (241.33), panicle length (26.50  cm), spikelet fertility

(94.95%), weight of grains per panicle (3.92 g), number of effective

tillers m⁻² (416.33), 1000-grain weight (14.02 g), grain yield plot⁻¹
(2018.88 g) and harvest index (44%). Consequently, SYE-2025-U-60

recorded the highest grain yield of 4673 kg ha⁻¹, an increase of about

seven per cent over the best check, PDKV-Tilak (4336  kg ha⁻¹).
Among the other genotypes, SYE-2025-U-57 (4420  kg ha⁻¹), SYE-

2025-U-59 (4222 kg ha⁻¹) and SYE-2025-U-65 (4154 kg ha⁻¹) ranked

next in grain yield. The lowest grain yield (3100  kg ha⁻¹) was

recorded in SYE-2025-U-58, which also recorded the lowest values

for most of the yield-contributing traits.

Quality parameters

Milling percentage and head rice recovery differed among the geno-

types, ranging from 65.00 to 69.80% and 56.83 to 63.80%, respec-

tively, with SYE-2025-U-60 recording the highest values for both

traits (Table 12). The length, breadth and length-to-breadth ratio of

paddy grain ranged from 7.12 to 9.22 mm, 1.59 to 1.82 mm and 4.01

to 5.39, respectively, while the corresponding values for dehusked

grain ranged from 5.10 to 6.54 mm, 1.52 to 1.71 mm and 3.15 to 4.14.

The genotypes SYE-2025-U-60 and SYE-2025-U-61 possessed long

slender grain type, while the remaining genotypes were of short slen-

der type. Chalkiness was absent in all the genotypes evaluated, indi-

cating good grain appearance and desirable milling and cooking

quality.
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Discussion

The variation in plant height among the rice genotypes may be attrib-

uted to differences in their genetic makeup and varietal characteris-

tics. All the genotypes evaluated in the present study were of mid-tall

stature, with plant height at harvest ranging from 125.11 to

138.67  cm. Similar variation in plant height has been reported by

Anonymous (2025
b
) 

[9]
, who observed plant height ranging from 99

to 147 cm among rice varieties, and by Masud et al. (2023) 
[10]

, who

reported plant height ranging from 137.3 to 162.8 cm among aromatic

rice varieties.

The variation observed in days to fifty per cent flowering and days to

maturity may be attributed to differences in the genetic makeup and

inherent maturity duration of the genotypes. Comparable variation in

days to fifty per cent flowering has been reported by Sahoo et al.

(2022) 
[11]

, while variation in days to maturity in the present study is

in agreement with the findings of Priyanka Sao and Gauraha (2020)

[12]
 and Duraiswamy et al. (2025) 

[13]
.

The progressive increase in total dry matter production, leaf area and

leaf area index up to ninety days after transplanting, followed by a de-

cline at harvest due to leaf senescence, is consistent with the general

pattern of rice growth reported by Shaik et al. (2023) and Masud et al.

(2023) 
[10]

. Likewise, the length and width of flag leaf recorded in the

present study fall within the range reported by Sahoo et al. (2022)

[11]
, Dhawne et al. (2023) 

[14]
 and Pooja et al. (2024) 

[15]
.

The relative growth rate, net assimilation rate and crop growth rate all

declined progressively with advancement of crop age in the present

investigation, which may be attributed to progressive leaf ageing, re-

duced relative increase in biomass, and increased allocation of assimi-

lates towards reproductive development. These trends are in agree-

ment with the findings of Dhawne et al. (2023) 
[14]

 and Arumugam et

al. (2020) 
[16]

.

The variation in total chlorophyll content and nitrogen content in flag

leaves among the genotypes may be attributed to differences in their

genetic makeup for photosynthetic pigments and for nitrogen uptake

and assimilation efficiency. The present findings are supported by

Dhawne et al. (2023) 
[14]

 and Wang et al. (2021) 
[17]

, who also re-

ported considerable genotypic variation for these biochemical traits.

The superior performance of SYE-2025-U-60 for grain yield may be

attributed to its favourable expression of yield-contributing traits, par-

ticularly a higher number of effective tillers m⁻², more grains and

higher spikelet fertility per panicle, and heavier grains, coupled with

higher total dry matter production, leaf area index, chlorophyll con-

tent and nitrogen content. A similar association between yield-con-

tributing traits and grain yield has been reported by Chavan et al.

(2022) 
[18]

, Ankita et al. (2023) 
[19]

 and Bian et al. (2020) 
[20]

, who

emphasised the role of panicle architecture and spikelet fertility in de-

termining grain yield. The grain yield recorded in the present study is

comparable to that reported by Ankita et al. (2023) 
[19]

 and lower

than the maximum yield of 5500  kg ha⁻¹ reported by Singh et al.

(2026) 
[21]

 among fine grain rice varieties.

The milling percentage and head rice recovery recorded in the present

study are in agreement with the findings of Anonymous (2025b) 
[9]

and Sokra et al. (2025) 
[22]

. The absence of chalkiness in all the geno-

types evaluated indicates good grain appearance and translucency, a

desirable attribute for fine grain rice fetching premium market price,

as also emphasised by Sultana et al. (2022) 
[23]

.

Tables

1. Plant height (cm) of fine grain rice genotypes at 30, 60, 90 DAT

and at harvest

Sr. No. Genotype 30 DAT 60 DAT 90 DAT Harvest

1 SYE-2025-U-57 82.41 122.52 135.11 136.11

2 SYE-2025-U-58 71.10 90.03 110.11 125.11

3 SYE-2025-U-59 77.46 121.05 131.00 133.33

4 SYE-2025-U-60 84.81 124.04 137.45 138.67

5 SYE-2025-U-61 71.82 115.45 133.89 132.67

6 SYE-2025-U-62 71.02 115.71 127.44 129.11

7 SYE-2025-U-63 72.81 119.94 123.78 127.56

8 SYE-2025-U-64 67.73 112.32 124.22 125.89

9 SYE-2025-U-65 73.65 115.91 130.78 132.45

10 PDKV-Tilak (Check) 78.60 118.12 133.89 134.55

11 Jai Shriram (L. Check) 70.56 114.29 123.67 127.89

Mean 74.72 115.40 128.30 131.21

SE (m)± 2.37 2.24 3.58 3.47

CD at 5% 5.49 3.36 4.84 4.58

1. 2. Days to 50% flowering and days to maturity of fine grain rice

genotypes

Sr. No. Genotype Days to 50% flowering Days to maturity

1 SYE-2025-U-57 121.00 152.00

2 SYE-2025-U-58 115.00 145.33

3 SYE-2025-U-59 115.00 145.33

4 SYE-2025-U-60 112.00 142.00

5 SYE-2025-U-61 116.33 147.00

6 SYE-2025-U-62 113.33 143.00

7 SYE-2025-U-63 114.33 145.00

8 SYE-2025-U-64 115.00 145.00

9 SYE-2025-U-65 118.00 149.00

(continued on next page)
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Sr. No. Genotype Days to 50% flowering Days to maturity

10 PDKV-Tilak (Check) 112.00 143.00

11 Jai Shriram (L. Check) 116.00 146.00

Mean 115.27 145.70

SE (m)± 0.69 0.72

CD at 5% 2.03 2.12

1. 3. Total dry matter production (g plant⁻¹) of fine grain rice geno-

types at 30, 60, 90 DAT and at harvest

Sr. No. Genotype 30 DAT 60 DAT 90 DAT Harvest

1 SYE-2025-U-57 3.672 15.217 27.953 31.773

2 SYE-2025-U-58 3.885 15.030 22.597 25.700

3 SYE-2025-U-59 3.377 15.442 24.947 28.653

4 SYE-2025-U-60 3.222 16.145 25.700 29.650

5 SYE-2025-U-61 3.872 16.683 24.253 27.900

6 SYE-2025-U-62 2.960 13.935 24.507 27.797

7 SYE-2025-U-63 2.310 15.963 21.187 24.747

8 SYE-2025-U-64 3.393 17.197 22.377 25.897

9 SYE-2025-U-65 4.647 16.847 24.277 28.347

10 PDKV-Tilak (Check) 4.030 18.657 24.453 28.177

11 Jai Shriram (L. Check) 3.227 15.740 23.243 26.350

Mean 3.510 16.080 24.140 27.730

SE (m)± 0.289 0.747 0.516 0.407

CD at 5% 0.852 2.204 1.523 1.200

1. 4. Leaf area (dm²) of fine grain rice genotypes at 30, 60, 90 DAT

and at harvest

Sr. No. Genotype 30 DAT 60 DAT 90 DAT At harvest

1 SYE-2025-U-57 2.717 13.777 22.653 1.020

2 SYE-2025-U-58 2.697 13.567 20.533 0.953

3 SYE-2025-U-59 3.053 11.940 22.857 1.003

4 SYE-2025-U-60 3.490 14.667 18.950 1.147

5 SYE-2025-U-61 3.397 12.313 18.290 0.977

6 SYE-2025-U-62 2.913 9.463 20.593 1.003

7 SYE-2025-U-63 2.993 14.600 19.933 0.927

8 SYE-2025-U-64 2.557 11.740 22.873 0.853

9 SYE-2025-U-65 3.067 11.763 23.343 0.887

10 PDKV-Tilak (Check) 2.960 13.037 17.363 0.920

11 Jai Shriram (L. Check) 3.110 12.467 21.833 0.803

Mean 3.000 12.670 20.840 0.950

SE (m)± 0.247 0.977 1.603 0.007

CD at 5% 0.729 2.881 4.728 0.020

1. 5. Leaf area index of fine grain rice genotypes at 30, 60, 90 DAT

and at harvest

Sr. No. Genotype 30 DAT 60 DAT 90 DAT At harvest

1 SYE-2025-U-57 0.90 4.59 7.55 0.34

2 SYE-2025-U-58 0.90 4.52 6.84 0.32

3 SYE-2025-U-59 1.02 3.98 7.62 0.33

4 SYE-2025-U-60 1.16 4.89 6.32 0.38

5 SYE-2025-U-61 1.13 4.10 6.09 0.32

6 SYE-2025-U-62 0.97 3.15 6.86 0.33

7 SYE-2025-U-63 1.00 4.87 6.64 0.31

(continued on next page)
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Sr. No. Genotype 30 DAT 60 DAT 90 DAT At harvest

8 SYE-2025-U-64 0.85 3.91 7.62 0.28

9 SYE-2025-U-65 1.02 3.92 7.78 0.30

10 PDKV-Tilak (Check) 0.99 4.34 5.79 0.31

11 Jai Shriram (L. Check) 1.04 4.16 7.28 0.27

Mean 1.00 4.22 6.95 0.32

SE (m)± 0.0831 0.3264 0.5344 0.0029

CD at 5% 0.2450 0.9628 1.5765 0.0087

1. 6. Length and width (cm) of flag leaf at 50% flowering of fine

grain rice genotypes

Sr. No. Genotype Length (cm) Width (cm)

1 SYE-2025-U-57 43.25 1.50

2 SYE-2025-U-58 40.70 1.41

3 SYE-2025-U-59 42.69 1.46

4 SYE-2025-U-60 44.94 1.52

5 SYE-2025-U-61 39.69 1.42

6 SYE-2025-U-62 42.10 1.39

7 SYE-2025-U-63 41.79 1.49

8 SYE-2025-U-64 41.48 1.43

9 SYE-2025-U-65 41.89 1.36

10 PDKV-Tilak (Check) 42.80 1.47

11 Jai Shriram (L. Check) 40.92 1.45

Mean 42.02 1.45

SE (m)± 2.75 0.05

CD at 5% 5.74 0.10

1. 7. Relative growth rate (g g⁻¹ day⁻¹) of fine grain rice genotypes

Sr. No. Genotype 30-60 DAT 60-90 DAT 90 DAT – PM

1 SYE-2025-U-57 0.02066 0.00881 0.00132

2 SYE-2025-U-58 0.02011 0.00543 0.00161

3 SYE-2025-U-59 0.02250 0.00634 0.00172

4 SYE-2025-U-60 0.02387 0.00641 0.00194

5 SYE-2025-U-61 0.02130 0.00568 0.00163

6 SYE-2025-U-62 0.02284 0.00785 0.00165

7 SYE-2025-U-63 0.02830 0.00415 0.00194

8 SYE-2025-U-64 0.02295 0.00446 0.00182

9 SYE-2025-U-65 0.01854 0.00556 0.00173

10 PDKV-Tilak (Check) 0.02251 0.00376 0.00186

11 Jai Shriram (L. Check) 0.02321 0.00554 0.00151

Mean 0.02244 0.01000 0.00170

SE (m)± 0.00141 0.00044 0.00009

CD at 5% 0.00417 0.00130 0.00027

1. 8. Net assimilation rate (g dm⁻² day⁻¹) of fine grain rice

genotypes

Sr. No. Genotype 30-60 DAT 60-90 DAT 90 DAT – PM

1 SYE-2025-U-57 0.0248 0.0104 0.0072

2 SYE-2025-U-58 0.0240 0.0064 0.0068

3 SYE-2025-U-59 0.0274 0.0083 0.0076

4 SYE-2025-U-60 0.0245 0.0084 0.0088

5 SYE-2025-U-61 0.0268 0.0073 0.0083

6 SYE-2025-U-62 0.0286 0.0105 0.0070

(continued on next page)
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Sr. No. Genotype 30-60 DAT 60-90 DAT 90 DAT – PM

7 SYE-2025-U-63 0.0270 0.0046 0.0076

8 SYE-2025-U-64 0.0332 0.0044 0.0073

9 SYE-2025-U-65 0.0274 0.0065 0.0079

10 PDKV-Tilak (Check) 0.0314 0.0056 0.0095

11 Jai Shriram (L. Check) 0.0275 0.0065 0.0069

Mean 0.0275 0.0071 0.0077

SE (m)± 0.0022 0.00061 0.00059

CD at 5% 0.0064 0.0018 0.0017

1. 9. Crop growth rate (g m⁻² day⁻¹) of fine grain rice genotypes

Sr. No. Genotype 30-60 DAT 60-90 DAT 90 DAT – PM

1 SYE-2025-U-57 12.8296 14.1519 3.0317

2 SYE-2025-U-58 12.3852 8.7426 2.9272

3 SYE-2025-U-59 13.4093 10.5633 3.5327

4 SYE-2025-U-60 14.3630 10.6141 4.1122

5 SYE-2025-U-61 14.2352 8.4111 3.2842

6 SYE-2025-U-62 12.1981 11.7467 3.3211

7 SYE-2025-U-63 15.1704 5.8037 3.3917

8 SYE-2025-U-64 15.3389 5.7556 3.3535

9 SYE-2025-U-65 13.5574 8.2552 3.4792

10 PDKV-Tilak (Check) 16.2537 6.4407 3.7600

11 Jai Shriram (L. Check) 13.9037 8.3370 2.8765

Mean 13.9700 8.9800 3.3700

SE (m)± 0.9574 0.6792 0.2823

CD at 5% 2.8243 2.0036 0.8327

1. 10. Total chlorophyll content (mg g⁻¹) and nitrogen content (%)

in flag leaves of fine grain rice genotypes

Sr. No. Genotype Total chlorophyll content Nitrogen content

1 SYE-2025-U-57 2.15 2.07

2 SYE-2025-U-58 1.83 1.56

3 SYE-2025-U-59 2.05 1.59

4 SYE-2025-U-60 3.11 2.26

5 SYE-2025-U-61 1.90 1.38

6 SYE-2025-U-62 1.65 1.51

7 SYE-2025-U-63 1.93 1.43

8 SYE-2025-U-64 1.41 1.46

9 SYE-2025-U-65 1.77 1.50

10 PDKV-Tilak (Check) 2.14 1.70

11 Jai Shriram (L. Check) 1.34 1.44

Mean 1.93 1.63

SE (m)± 0.05 0.03

CD at 5% 0.14 0.09

1. 11. Yield and yield-contributing traits of fine grain rice

genotypes

Sr.

No.

Genotype Total

grains

panicle⁻¹

Filled

grains

panicle⁻¹

Panicle

length

(cm)

Spikelet

fertility

(%)

Grain wt.

panicle⁻¹
(g)

Effective

tillers m⁻²
1000

grain

wt. (g)

Grain

yield

plot⁻¹ (g)

Grain

yield (kg

ha⁻¹)

Harvest

index (%)

1 SYE-2025-

U-57

239.33 223.83 26.17 93.50 3.82 381.00 13.78 1909.44 4420 33

2 SYE-2025-

U-58

168.33 135.50 21.89 80.50 2.96 257.00 12.58 1339.20 3100 25

(continued on next page)
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Sr.

No.

Genotype Total

grains

panicle⁻¹

Filled

grains

panicle⁻¹

Panicle

length

(cm)

Spikelet

fertility

(%)

Grain wt.

panicle⁻¹
(g)

Effective

tillers m⁻²
1000

grain

wt. (g)

Grain

yield

plot⁻¹ (g)

Grain

yield (kg

ha⁻¹)

Harvest

index (%)

3 SYE-2025-

U-59

216.83 191.33 24.11 88.27 3.65 348.00 13.49 1823.76 4222 37

4 SYE-2025-

U-60

241.33 229.17 26.50 94.95 3.92 416.33 14.02 2018.88 4673 44

5 SYE-2025-

U-61

161.17 140.00 22.72 86.80 3.60 308.00 12.81 1758.24 4070 33

6 SYE-2025-

U-62

207.67 176.17 23.89 84.87 3.40 295.00 13.31 1766.88 4090 36

7 SYE-2025-

U-63

197.17 168.50 22.00 85.48 2.99 299.00 13.02 1566.72 3627 30

8 SYE-2025-

U-64

204.50 168.67 23.11 82.46 3.48 293.00 13.47 1679.40 3888 35

9 SYE-2025-

U-65

205.50 168.83 23.11 82.15 3.44 339.00 13.27 1794.60 4154 30

10 PDKV-Tilak

(Check)

224.17 203.17 24.44 90.71 3.68 355.00 13.64 1873.08 4336 41

11 Jai Shriram

(L. Check)

183.00 149.17 23.00 81.76 3.09 327.00 13.05 1713.60 3967 30

Mean 204.45 177.67 23.72 86.50 3.46 328.91 13.31 1749.00 4049.62 33.94

SE (m)± 4.57 4.61 1.25 2.63 0.04 17.08 0.19 140.69 325.67 2.73

CD at 5% 13.48 5.51 3.69 7.75 0.13 50.37 0.57 415.04 960.73 8.06

1. 12. Quality parameters of fine grain rice genotypes

Sr.

No.

Genotype Milling

(%)

Head rice

recovery

(%)

Chalkiness Paddy

length

(mm)

Paddy

breadth

(mm)

Paddy

L/B

Dehusked

length (mm)

Dehusked

breadth (mm)

Dehusked

L/B

1 SYE-2025-U-

57

69.70 63.50 Absent 7.12 1.68 4.23 5.97 1.58 3.78

2 SYE-2025-U-

58

65.00 56.83 Absent 7.97 1.73 4.60 5.17 1.64 3.15

3 SYE-2025-U-

59

68.00 61.00 Absent 7.28 1.67 4.35 5.10 1.60 3.19

4 SYE-2025-U-

60

69.80 63.80 Absent 8.02 1.62 4.95 6.09 1.59 3.83

5 SYE-2025-U-

61

66.50 63.00 Absent 9.22 1.71 5.39 6.54 1.58 4.14

6 SYE-2025-U-

62

66.00 60.00 Absent 7.28 1.62 4.59 5.72 1.58 3.62

7 SYE-2025-U-

63

68.00 63.00 Absent 7.18 1.59 4.51 5.33 1.52 3.51

8 SYE-2025-U-

64

65.00 61.00 Absent 7.36 1.82 4.04 5.63 1.71 3.29

9 SYE-2025-U-

65

68.00 59.50 Absent 7.27 1.69 4.30 5.38 1.61 3.34

10 PDKV-Tilak

(Check)

68.80 63.00 Absent 7.18 1.79 4.01 5.37 1.70 3.16

11 Jai Shriram

(L. Check)

67.70 61.50 Absent 8.31 1.71 4.80 5.72 1.58 3.62

Mean 67.50 61.47 - 7.65 1.69 4.52 5.64 1.61 3.51

Conclusion

Based on the results of the present investigation, it can be concluded

that the fine grain rice genotype SYE-2025-U-60 recorded the highest

grain yield of 4673  kg ha⁻¹, exceeding the best check, PDKV-Tilak

(4336  kg ha⁻¹), by about seven per cent. The superior yield perfor-

mance of SYE-2025-U-60 was associated with its favourable mor-

pho-physiological attributes, including higher total dry matter produc-

tion, leaf area, leaf area index and flag leaf dimensions, together with

significantly higher relative growth rate, net assimilation rate and

crop growth rate during the later growth stages. The genotype also

recorded significantly higher total chlorophyll content and nitrogen

content in flag leaves, along with superior yield-contributing traits,

viz., effective tillers m⁻², grain weight per panicle, grain yield plot⁻¹
and harvest index, and better milling and head rice recovery. The

genotype SYE-2025-U-61 recorded the highest length-to-breadth ra-

tio, indicating good grain slenderness. Chalkiness was absent in all

the genotypes evaluated, reflecting good grain appearance and qual-

ity. The high yielding genotypes exhibiting desirable morpho-physio

International Journal of Advanced Biochemistry Research https://www.biochemjournal.com
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logical, biochemical, yield and quality traits identified in this study

may serve as valuable genetic resources for rice breeders in future

crop improvement programmes and could provide useful information

to researchers, plant physiologists, agronomists and students working

on rice productivity.
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