International Journal of Research in Agronomy 2024; SP-7(2): 05-12

International Journal

of

Research in Agronomy

E-ISSN: 2618-0618

P-ISSN: 2618-060X

© Agronomy
www.agronomyjournals.com
2024; SP-7(2): 05-12
Received: 04-11-2023
Accepted: 13-12-2023

Sunil Prajapati

Department of Plant Physiology,
Jawaharlal Nehru Krishi Vishwa
Vidyalaya, Jabalpur, Madhya
Pradesh, India

RK Samaiya

Department of Plant Physiology,
Jawaharlal Nehru Krishi Vishwa
Vidyalaya, Jabalpur, Madhya
Pradesh, India

Yogendra Singh

Department of Plant Breeding &
Genetics, Jawaharlal Nehru Krishi
Vishwa Vidyalaya, Jabalpur,
Madhya Pradesh, India

Kumar Jai Anand

Department of Plant Breeding &
Genetics, Jawaharlal Nehru Krishi
Vishwa Vidyalaya, Jabalpur,
Madhya Pradesh, India

Corresponding Author:

Yogendra Singh

Department of Plant Breeding &
Genetics, Jawaharlal Nehru Krishi
Vishwa Vidyalaya, Jabalpur,
Madhya Pradesh, India

Analysis of phenophasic development, growth
parameters, and physiological efficiency in diverse oat
cultivars

Sunil Prajapati, RK Samaiya, Yogendra Singh and Kumar Jai Anand

DOI: https://doi.org/10.33545/2618060X.2024.v7.i2Sa.285

Abstract

During the Rabi season of 2020-21, field experiment was conducted as part of the All India Coordinated
Research Project (AICRP) on Fodder Research and Physiology at the College of Agriculture, INKVV, and
Jabalpur (MP) to evaluate 16 oat genotypes using a Randomized Block Design with three replications. This
study examines the developmental traits and physiological parameters of various oat genotypes, focusing
on how these traits vary between genotypes. The results reveal significant differences in Phenophasic
development, with IVTSC-3 displaying more extended periods for boot initiation, flower initiation, 50 per
cent flowering, grain development, physiological maturity, and harvestable maturity compared to IVTSC-8,
which had the shortest durations. Physiological assessments show that IVTSC-3 has the highest leaf area
index, leaf area duration at 60 and 90 days, crop growth rate, and relative growth rate, while IVTSC-8 has
the lowest values for all physiological observations. These findings underscore the importance of
considering genotype-specific responses in oat growth dynamics, providing vital insights for oat breeding
programs and agronomic practices that aim to enhance crop productivity and resilience.

Keywords: Phenophasic development, diverse oat, growth parameters, and physiological

Introduction

Oat (Avena sativa L.), a member of the Poaceae family, stands as the sixth-largest cereal crop
globally, trailing wheat, maize, rice, barley, and sorghum [, With a 2019 global production of
23 million tonnes, Russia and Canada took the lead, contributing approximately 20% each to the
world total, followed by significant producers such as Poland, Finland, Australia, and the United
Kingdom. In India, states like Punjab, Haryana, Uttar Pradesh, Madhya Pradesh, Orissa, Bihar,
and West Bengal are recognized as critical oat-growing regions.

Oats, primarily known for human consumption as oatmeal and rolled oats, are gaining
prominence as a superfood due to their rich content of health-promoting substances. Notably,
oats are celebrated for their high dietary fiber content, with starch and protein as predominant
components, constituting 60% and 11-15%, respectively (61,

While appreciated for human consumption, oats also play a crucial role as livestock feed.
Winter-hardy and adaptable as a catch crop, oats are particularly well-suited for cultivation in
marginal environments with cool-wet climates and low-fertility soils 1 Commonly used for
green fodder, hay, silage, and seed/grain purposes, oats contribute significantly to livestock
nutrition, with oat straw being a valuable feed source post-seed production.

However, ensuring a steady supply of high-quality oat seeds poses a constraint for farmers, who
often harvest crops before seed set, hindering seed production 3. Meeting the increasing
nutritional demands for optimal animal performance necessitates the selection of superior oat
varieties and the implementation of effective management practices to achieve high yields and
desirable quality characteristics [,

This research aims to provide valuable insights into diverse oat cultivar's Phenophasic
development, growth parameters, and physiological efficiency. The study endeavors to unravel
the intricate physiological mechanisms underlying genetic improvements in grain yield, focusing
on critical traits such as Leaf Area Index, leaf area duration, crop growth rate, and their
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significant contributions to grain yield expression. Through a
comprehensive analysis, we aim to facilitate the selection of oat
varieties optimized for cultivation in varying local agro-climatic
conditions, thus addressing the critical need for improved seed
yield in oat production.

Materials and Methods

The current study was conducted within the Department of Plant
Physiology, and the subsequent field experiment was established
as part of the All India Coordinated Research Project (AICRP)
on Fodder Research and Physiology at the College of
Agriculture, INKVV, and Jabalpur (MP). Situated within the
"Kymore plateau and Satpura hills" agro climatic area of
Madhya Pradesh, Jabalpur is positioned at 23.90° North latitude,
79.58° East longitudes, and at an altitude of 411.78 m above
mean sea level. Characterized by a subtropical, semi-arid
climate, the region experiences hot and dry summers and cold
winters with occasional rainfall. The average annual rainfall
ranges between 1200-1400 mm, with nearly 90% occurring from
June to September. The soil in the Jabalpur region is identified
as vertisol based on U.S. classification standards, featuring
medium depth, black colour, clay loam texture, and effective
drainage.

During the Rabi season of 2020-21, a field experiment was
conducted to evaluate 16 oat genotypes using a Randomized
Block Design with three replications, The seed rate employed
was 100 kg ha™', and fertilizer doses were applied at 80:40:30
(N: P20s:K20) kg ha™'. This systematic layout and application of
standardized practices aimed to provide a robust foundation for
assessing the performance of oat genotypes in the specified
agro-climatic conditions, ensuring reliable and representative
results. The observations were recorded on five randomly
selected plants from each plant and replication for the following
parameters and per plant data was obtained by averaging the
values.

Table 1: List of genotype use for experiment

IVT SC1 IVT SC9
IVT SC2 IVT SC10
IVT SC3 IVT SC11
IVT SC4 IVT SC12
IVT SC5 IVT SC13
IVT SC6 IVT SC14
IVT SC7 IVT SC15
IVT SC8 IVT SC16

A. Phenophasic development

The investigation focused on the Phenophasic development of
diverse oat genotypes, assessing critical growth stages through a
systematic approach. For "Days to Field Emergence,” the
duration from sowing to seedling emergence was recorded for
each genotype, and averages were calculated. Similarly, "Days
to Boot Initiation" measured the time from sowing to the
initiation of booting for each genotype. "Days to 50% flowering"
involved recording the days from sowing until 50% of plants
exhibited flowering, with averages calculated per genotype.
"Days to Flower Initiation" documented the duration for the
emergence of the first flower from sowing, and averages were
computed. "Days to Grain Development” recorded the time for
grain development in the inflorescence from sowing for each
genotype. "Days to Physiological Maturity” captured the
duration for plants to reach physiological maturity from sowing,
and averages were determined. Finally, "Days to Harvestable
Maturity" recorded the days from sowing to harvest after
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maturity in each genotype. The data collection process ensured a
comprehensive understanding of the growth patterns and
developmental timelines of various oat cultivars, contributing
valuable insights to the broader study of oat Phenophasic
development.

B. Physiological observations

Observations were made to study the dry matter production and
physiological growth parameters of various oat genotypes. Leaf
area and dry matter production were measured at 15-day
intervals until maturity. Leaf area (measured in cm?) was
determined using a leaf area meter, and the corresponding dry
matter production (measured in grams per plant) was recorded.
Crop Growth Rate (CGR) is the rate of gain in dry matter
production per unit of land over time. It is calculated using the
formula by %, considering dry weights at two consecutive
sampling points (t: and t2). Relative Growth Rate (RGR) is the
rate of increase in dry matter per unit of existing dry matter. It
was coined by 16 and is calculated as the natural logarithm of
the ratio of dry weights at two consecutive intervals (t: and tz).
Leaf Area Duration (LAD) reflects the persistence of leaf area
during crop growth. It was computed as the sum of leaf area
over two successive intervals (t: and t2). Leaf Area Index (LAI)
is the ratio of leaf surface area to ground area. It is calculated as
the average leaf area over two consecutive intervals divided by
the unit ground area. Net Assimilation Rate (NAR) estimates net
photosynthetic carbon assimilation. It was determined by
periodically measuring dry weight and leaf area and expressing
it as grams of dry weight increase per square centimetre of leaf
surface per day. Specific Leaf Area (SLA) is a measure of leaf
density and is calculated as the ratio of leaf area to total leaf dry
weight. Specific Leaf Weight (SLW) is the reverse of SLA and
is determined as the total leaf dry weight ratio to leaf area. Leaf
Area Ratio (LAR) indicates the proportion of the plant engaged
in photosynthesis. It is calculated as the ratio of leaf area to total
plant dry weight. Biomass Duration (BMD) is analogous to
LAD and is computed as the area under the time curve for
biomass production based on dry matter per plant at successive
harvests.

Result and Discussion

Phenophasic developments

Days to field emergence: The visual appearance of seedlings
through the earth's surface is known as field emergence or
germination. In emergence condition, the plumules grow
towards the surface of the soil and come out from the soil. The
seed will germinate rapidly due to progressive increments in the
soil temperature. The significant differences have been noted for
days to field emergence. The field emergence varied between
7.27 and 11.11 days based on mean data. The highest number of
days to field emergence was observed in oat genotype IVT SC-3
(11.11 days), which was at par with IVT SC-5 (10.61 days), and
the lowest number of days was noted in IVT SC-8(7.27 days) 1.
Observed significant variability in forage yield and quality
among oat varieties, which correlates with our findings,
suggesting that differences in emergence timing could contribute
to yield variations.

Days to boot initiation

The initiation of the boot is the first sign of the appearance of
upcoming in its reproductive phase due to the swelling of the
flag leaf sheath that conceals the developing inflorescence or
panicle is known as boot initiation.

Significant variations have been noted for days to boot initiation;
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based on the mean value, the days to the start of boot initiation
varied from 69.05 to 80.27 in the present experiment. The
highest days to boot initiation were observed in oat genotype
IVT SC-3 (80.27 days), which was at par with IVT SC-5 (80.01
days). The maximum number of days was observed in IVT SC-8
(69.05 days). The boot initiation has been noted after 60 to 65
days from the days the emergence of the field was observed in
present investigations [, Studied barley found comparable
variations in days to maturity, reflecting similar influences of
phenological changes due to environmental factors.

Days to flower initiation and days to 50% flowering

Early flowering can be advantageous in oat genotypes since it
can increase the time between grain formation and field
maturity, ultimately leading to higher crop productivity. At the
50% flowering stage, half of the oat genotypes produce a flower
and protrude entirely from the stem. Our investigation found
significant variations in days to flower initiation, with oat
genotype IVT SC-3 taking the longest (97.36) and IVT SC-8
taking the shortest time (88.32). Similarly, oat genotype IVT
SC-3 took the most time to reach 50% flowering (99.83 days),
while IVT SC-8 took the least (90.33 days). These results align
with 4 and highlight the importance of early flowering for
increased oat crop productivity.

Days to grain development

The first visualization of grain development would be beneficial
in extending the grain-filling period of oat genotypes, which
may enhance crop productivity.

Significant variability was observed for days to grain
development. The maximum days to grain development were
noted in oat genotype IVT SC-3 (113.41 days). At the same
time, the minimum days were noted in IVT SC-8 (105.49 days)
in the present investigations. Our finding aligns with Singh et
al., 1997 that delaying the sowing time of oat crops led to a
significant reduction in fodder and grain yield. In collaboration
with ¥ our findings reinforce the importance of selecting
appropriate sowing times to enhance grain yield in oat crops.

Days to physiological maturity and harvestable maturity

The days to physiological maturity are usually considered near
22 to 25% seed moisture. The best quality grain yields higher
yields when seed moisture is below 20%, and oat grain should
be harvested before the shattering or dropping of grains. The
significant variability has been recorded for days to
physiological maturity. Moreover, the maximum days to
physiological and harvestable maturity were reported in oat
genotype IVT SC-3 (130.84 days & 141.07 days). In present
investigations, the minimum days were noted in oat genotype
IVT SC-8 (111.15 days & 121.38 days). These findings are in
collaboration with [,

Physiological growth parameters

LAI (Leaf Area Index)

Leaf Area Index explain the ratio of leaf surface to the ground
area or spacing occupied by the crop. And it is the practical
means of trapping solar radiation and converting it into food
material and other usable part for plant. The Leaf Area Index
rapidly increased with the advancement of crop age and after
120 days it will be decrease constantly. The significant
differences have been observed for leaf area index. The
maximum LAI 120 days was noted in genotype IVT SC-3 (3.21)
which was at par with IVT SC-5 (3.16) and minimum LAI were
noted in genotype IVT SC-8 (2.71) respectively in present
investigations > 8. Observed significant differences in LAl
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among oat genotypes which align with our results

Leaf Area Duration (LAD) (cm?days)

Leaf area duration is a vital parameter which is determination by
the Leaf Area of two consequently growth stages stated as Leaf
Area Duration is total amount of leaf area present over a specific
period of growth. Leaf Area Index signifies the survival period
of assimilatory surface area an essential for photosynthesis to
take place.

The significant differences have been recorded for Leaf area
duration for entire crop growing period and the maximum LAD
during 60 days and 90days observed in oat genotype IVT SC-3
(15003.00 cm? days) & (29993.00 cm? days). Whereas the
minimum LAD were observed in genotype IVT SC-8(10503.00
cm? days) & (25493.00 cm? days) in present investigations [”: €,
Observed intricate relationship between solar radiation,
evapotranspiration, and crop growth, especially during early oat
development, provide valuable insights that complement our
results.

Crop Growth Rate (CGR) (gcm2day™)

The increment of total dry weight per unit ground area of a crop
per unit of time is known as crop growth rate. Crop growth rate
is a estimate of the magnification in size and mass of crops over
a time period. The significant differences have been observed
for Crop growth rate (g cm-2 day?) and the maximum CGR was
noted in genotype IVT SC-3 (0.0065) which was at par with IVT
SC-5(0.0061). Whereas, the minimum were observed in
genotype IVTSC-8 (0.0024) in present investigations [ 1,
Collaborate with our findings on leaf area index, leaf area
duration, and crop growth rates in oat genotypes.

Relative Growth Rate (RGR) (ggday™)

The increase of total dry matter of plant per unit plant material
per unit time per unit is known as relative growth rate. It is
generally higher in early vegetative growth phases and decline
with increasing in crop age. The significant variations was
observed for relative growth rate (g g™lday?) and the maximum
RGR was observedinoatgenotypelVTSC-3(0.058). Whereas the
minimum relative growth rate were observed in genotype
IVTSC-8 (0.013) in present investigations

Net assimilation rate

The significant variability was noted in present investigations
for Net Assimilation Rate (NAR). And the highest net
assimilation rate was noted ingenotypelVTSC-3 (0.461) which
was at par with IVTSC-8 (0.314) respectively . Investigated
the impact of bio-fertilizers on physiological parameters and
yield in oat varieties, providing insights that align with our own
results.

Specific Leaf Area & Specific Leaf weight

The data found significant variability with respect to specific
leaf area &specific leaf weight in present investigations on oat
genotypes and the highestSLAwasobservedingenotypelVTSC-
3(0.67) and highest SLW was observed In IVT SC-3 (1.94).
Whereas, the lowest were observed in genotypelVTSC-8(0.40)
& (1.67) respectively 3. Similar results reported in their study.

Leaf Area Ratio & Biomass Duration

The data found significant differences with respect to Leaf Area
Ratio &Biomass Duration in present investigations on oat
genotypes and the highest LAR was observed in genotype IVT
SC-3 (0.28) and highest Biomass Duration was observed In IVT
SC-3 (17208.00). Whereas, the lowest was observed
ingenotypelVTSC-8 (0.14) & (13049.00) respectively.
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Table 2: Days to field emergence, days to boot initiation, days to flower initiation, days to 50% flowering of oat (Avena sativa L.) cultivars

Genotype Days to field emergence Days to boot initiation Days to flower initiation Days to 50%flowering
IVT SC1 8.21 75.16 93.46 94.22
IVT SC2 7.98 72.11 91.35 92.57
IVT SC3 11.11 80.27 97.36 99.83
IVT SC4 7.48 70.07 90.05 91.43
IVT SC5 10.61 80.01 97.05 98.88
IVT SC6 7.78 71.09 90.78 92.23
IVT SC7 9.50 78.65 96.24 97.46
IVT SC8 7.27 69.05 88.32 90.33
IVT SC9 9.09 79.07 96.45 98.21
IVT SC10 8.79 76.58 94.99 95.45
IVT SC11 8.28 74.14 93.06 93.55
IVT SC12 9.19 77.68 95.98 96.68
IVT SC13 8.49 75.60 93.90 94.38
IVT SC14 8.18 73.12 92.65 93.26
IVT SC15 8.99 76.92 95.57 96.24
IVT SC16 8.67 75.88 94.45 95.11

S.Em+ 0.57 1.36 1.40 1.44

CDat 5% 1.67 3.98 421 4.22

Days to field emergence
12
1
o
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z |
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Fig 1: Days to field emergence of oat (Avenasativa L.) cultivars
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Fig 2: Days to boot initiation, days to flower initiation and days to 50% flowering of oat (Avenasativa L.) cultivars
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Table 3: Days to grain development, days to physiological maturity, days to harvest able maturity, of oat (Avenasativa L.) cultivars

Genotype Days to grain development Days to physiological maturity Days to harvestable maturity
IVT SC1 108.45 116.77 127.00
IVT SC2 107.51 114.15 124.38
IVT SC3 113.41 130.84 141.07
IVT SC4 106.51 112.15 122.38
IVT SC5 112.41 129.83 139.94
IVT SC6 106.91 113.73 123.96
IVT SC7 111.51 126.82 137.05
IVT SC8 105.49 111.15 121.38
IVT SC9 111.97 128.83 139.06
IVT SC10 109.85 121.79 132.02
IVT SC11 108.04 115.76 125.99
IVT SC12 110.40 124.81 135.04
IVT SC13 108.89 118.78 129.01
IVT SC14 107.80 114.75 124.98
IVT SC15 110.12 123.80 134.03
IVT SC16 109.37 120.79 131.02

S.Emzt 1.15 1.99 1.89

CDat 5% 3.36 5.82 5.52

120

10

L=}

o
=

= 1)
=]

™
(=

20

= Days ta boot initiation

= Days toflowerinitiation

" DaystoS0% flowering

Fig 3: Days to grain development, Days to physiological maturity and Days to harvestable maturity of oat (Avenasativa L.) cultivars

Table 4: Leaf Area Index of oat (Avenasativa L.) cultivars

Leaf Area Index

Genotype 30DAS 60DAS 90DAS 120DAS
IVT SC1 0.50 3.55 5.40 2.80
IVT SC2 0.44 3.49 531 2.74
IVT SC3 0.90 3.96 6.01 321
IVT SC4 0.37 3.42 5.20 267
IVT SC5 0.85 391 5.94 3.16
IVT SC6 0.41 3.46 5.26 271
IVT SC7 0.73 3.79 575 3.04
IVT SC8 0.35 3.40 517 2.65
IVT SC9 0.80 3.86 5.86 311
IVT SC10 0.60 3.65 555 2.90
IVT SC11 0.47 352 535 2.77
IVT SC12 0.69 374 5.69 2.99
IVT SC13 0.55 3.60 5.48 2.85
IVT SC14 0.46 351 534 2.76
IVT SC15 0.65 3.70 5.63 2.95
IVT SC16 0.58 3.63 552 2.88

SEm=* 0.06 0.08 0.15 0.09

CDat 5% 0.16 0.24 0.43 0.25

~9~



https://www.agronomyjournals.com/

International Journal of Research in Agronomy

https://www.agronomyjournals.com

B Leaf Arealndex at30days B LeafArealndex60days

7 - = | eafArealndex 90days B | cafArealndex120days

6

5

4

" ol A 0 OE o

IVTIVTIVTIVTIVTIVTIVTIVTIVTIVTIVTIVTIVTIVTIVTIVTSC15C25C35C45C55C65C75C85C95C  SC
SC SC SC sSC sC
Fig 4: Leaf Area Index at 30, 60, 90 and 120 days of oat (Avenasativa L.) cultivars
Table 5: Leaf Area Duration of oat (Avenasativa L.) cultivars
Genotype Leaf Area duration at 30-60 days Leaf Area duration 60-90 days
IVT SC1 12753.00 27743.00
IVT SC2 11903.00 26893.00
IVT SC3 15003.00 29993.00
IVT SC4 11228.00 26218.00
IVT SC5 14503.00 29493.00
IVT SC6 11553.00 26543.00
IVT SC7 13803.00 28793.00
IVT SC8 10503.00 25493.00
IVT SC9 14203.00 29193.00
IVT SC10 13153.00 28143.00
IVT SC11 12503.00 27493.00
IVT SC12 13603.00 28593.00
IVT SC13 12903.00 27893.00
IVT SC14 12303.00 27293.00
IVT SC15 13453.00 28443.00
IVT SC16 13003.00 27993.00
S.Emz 288.68 327.02
CDat 5% 842.57 954.51
M Leaf Areadurationat30-60 days M Leaf Areaduration60-90days

35000

30000

“AARAnARnniinni

15000 | I I I I I I I I I I I I I I I

IVTIVTIVTIVTIVTIVTIVTIVTIVTIVTIVTIVTIVTIVTIVTIVTSC15C25C35C45C55C65C7SC85CA5C
SCSCSCSCSCSC
Fig 5: Leaf Area duration at 30-60 days and Leaf Area duration at 60-90 day so FO at (Avenasativa L.) cultivars
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Table 6: Crop growth rate, relative growth rate, net assimilation rate and specific leaf area of oat (Avenasativa L.) cultivars

Genotype | Crop growth rate (gcm?day™)| Relative growth rate (gg™day™) Net assimilation rate (cm?day™) Specific Leaf Area (cm? g-1)
IVT SC1 0.0036 0.031 0.364 0.51
IVT SC2 0.0029 0.021 0.328 0.46
IVT SC3 0.0065 0.058 0.461 0.67
IVT SC4 0.0026 0.016 0.324 0.42
IVT SC5 0.0061 0.054 0.45 0.65
IVT SC6 0.0027 0.019 0.327 0.44
IVT SC7 0.0052 0.049 0.439 0.6
IVT SC8 0.0024 0.013 0.314 0.4
IVT SC9 0.0056 0.051 0.435 0.62
IVT SC10 0.0041 0.039 0.385 0.56
IVT SC11 0.0034 0.028 0.352 0.5
IVT SC12 0.0049 0.046 0.421 0.59
IVT SC13 0.0038 0.034 0.337 0.52
IVT SC14 0.0031 0.024 0.34 0.48
IVT SC15 0.0046 0.042 0.39 0.57
IVT SC16 0.0039 0.037 0.384 0.54

S.Emz 0.000433 0.00433 0.01 0.03

CDat 5% 0.001264 0.012639 0.02 0.08

m Crop Growth Rate

Net AssimilationRate
0.8

0.7

m Relative Growth Rate

m SpecificLeaf Area

0.6
0.4
0.3
of o B0 0 B0 o e

IVTIVTIVTIVTIVTIVTIVTIVTIVTIVTIVTIVTIVTIVTIVTIVTSC1SC25C35C45C55C65C75C85C95C  5C

s5C 5C 5C SC SC

10 11 12 13 14 15 16

Fig 6: Crop growth rate, relative growth rate, net assimilation rate and specific leaf area of oat (Avenasativa L.) cultivars

Conclusion

This comprehensive study delved into the Phenophasic
developments and physiological growth parameters of different
oat genotypes, hamely IVT SC-3, IVT SC-5, and IVT SC-8. Our
exploration shed light on critical stages of oat growth, providing
valuable insights into the factors influencing emergence, boot
initiation, flowering, grain development, and maturity.
Additionally, we studied various physiological parameters,
including leaf area index (LAI), leaf area duration (LAD), crop
growth rate (CGR), relative growth rate (RGR), net assimilation
rate (NAR), and specific leaf area (SLA), to elucidate the growth
dynamics of oat plants. One of the key findings of our research
pertained to the significant variations observed in days to field
emergence, with oat genotype IVT SC-8 exhibiting the shortest
emergence time and IVT SC-3 and IVT SC-5 showing delayed
emergence. This discrepancy underscores the importance of
emergence timing in influencing oat yield potential, aligning
with previous studies highlighting the correlation between
emergence timing and forage yield variability. Furthermore, our
investigation revealed substantial diversity in days to boot

initiation, flowering, grain development, and physiological
maturity among the oat genotypes studied. Early flowering was
associated with increased crop productivity, emphasizing the
need for timely Phenological management practices to optimize
oat yield. In terms of physiological parameters, our analysis
revealed significant differences in LAI, LAD, CGR, RGR, NAR,
SLA, and specific leaf weight (SLW) among the oat genotypes.
These parameters play pivotal roles in determining oat plants'
photosynthetic efficiency, biomass accumulation, and overall
growth performance.
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