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June 29, 2024 | A Tfield trial investigated the impact of varying seeding rates; 60 kg
ha?, 80, 100, and 120 Kg ha* on the growth, forage yield, and yield
components of three bitter vetch (Vicia ervilia) varieties (Perper from
Accepted: Serbia, Larnaca, and Tarsan-2). The experiments were conducted
during the winter season of 2022-2023 in the Sulaimani governorate
at Qlyasan locations. A factorial design was employed, and the ex-
periment was arranged in a Randomized Complete Block Design
Published: (RCBD) with three replications. Mean comparisons were performed
using the Duncan test. Results indicate that a seeding rate of 60 Kg
Sept. 15,2024 | hal resulted in optimal plant height (96.644 cm). The parameters
Days to 50% flowering and days to maturity reached maximum val-
ues of 121.831 and 157.614, respectively, with an 80 Kg ha*seeding
rate. Dry leaf weight peaked at 1.129 g with the same seeding rate.
Tarsan-2 exhibited the highest dry leaf weight (1.045 g), while varie-
ty number 2 showed the highest dry stem weight (3.746 g). Addition-
ally, a seeding rate of 60 kg/ha combined with variety number 1
yielded the tallest plants (103.800 cm).Tarsan-2, in conjunction with
a seeding rate of 120 , demonstrated the longest durations for Days to
50% flowering (127.300 days) and days to maturity (164.240 days),
as well as the highest dry leaf weight (4.153 g). The maximum fresh
yield was recorded at 24.699 ton/ha and 24.456 ton/ha with seeding
rates of 100 Kg hatand 120 Kg ha’, respectively. Variety number 2,
seeded at 60 Kg hal, exhibited the highest number of pods per plant
(22.110). Conversely, variety number 1, when seeded at a rate of 100
Kg ha, yielded the highest 100-seed weight (22.073 g), seed vyield
(5.801 Mg ha-1), and harvest index (0.326).
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Introduction
Legume crops are widely acknowledged for their significant contribution to human
and animal nutrition owing to their high protein content. Particularly prevalent in Asia
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and America, legumes have garnered increased attention in Europe due to observed pro-
tein deficiencies, prompting a surge in the cultivation of legumes rich in protein (25-40%)
[1, 2]. Among these, Vicia ervilia L., commonly known as bitter vetch, holds historical
Importance as a high-protein forage crop in arid regions of Central West Asia and North
Africa, where it not only serves as a crucial source of animal feed but also plays a role in
maintaining soil fertility [3, 4].

Bitter vetch has a long history of cultivation for both grain and hay production across
the Mediterranean region. Its distribution spans southern Europe, Western and Central
Asia, and North Africa [5]. This ancient legume has been recognized for its potential as a
grain legume crop [6, 7, 8], utilized for both forage and grain purposes , including its in-
corporation into ruminant feeds [9]. Amidst the growing interest in alternative crops rich
in valuable nutrients for human consumption, bitter vetch (Vicia ervilia L.) emerges as a
promising candidate [10]. However, the optimal seeding rate for bitter vetch cultivation is
influenced by various factors such as soil type and fertility, climate, establishment meth-
ods, seed size, and crop growth patterns. Deviating from the appropriate seeding rate
could adversely affect the dry matter and seed yield of forage crops, which are crucial
sources of energy and protein for ruminants [11, 12, 13]. Therefore, this study aims to not
only identify suitable bitter vetch varieties for the region but also determine the optimum
seeding rate to enhance crop productivity. By comprehensively examining the interaction
between seeding rate, bitter vetch varieties, and various growth parameters, this research
seeks to provide valuable insights into optimizing bitter vetch cultivation practices for
improved agricultural sustainability and enhanced nutritional outcomes.

Materials and Methods
Plant Materials and Field Experiment

The study was conducted at the Qlyasan Agricultural Research Station, situated within
Sulaimania province under the auspices of the College of Agricultural Sciences Engineer-
ing at the University of Sulaimani, during the winter season spanning 2022 to 2023. Three
distinct varieties of bitter vetch (Vicia ervilia) were selected for examination, with four
different seeding rates (60, 80, 100 , and 120 Kg ha!) being employed to assess their im-
pact on various growth parameters, forage yield, and yield components. Seeds for each
variety utilized in the experiment were obtained from the International Center for Agri-
cultural Research in the Dry Areas (ICARDA), ensuring consistency and reliability in the
genetic material under investigation. Each experimental plot was meticulously prepared,
consisting of four rows, each measuring 2 meters in length. The spacing between rows
was maintained at 0.30 meters, with a distance of 30 centimeters between individual
plants within rows. Throughout the experiment, standard agricultural practices were dili-
gently applied to ensure optimal growth conditions and minimize external variables.

Plant Measurements

To accurately assess growth dynamics, forage yield components, and yield attributing
parameters, five plants were randomly selected from each net plot and appropriately
tagged for subsequent measurements. This sampling strategy allowed for representative
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data collection across the experimental plots, ensuring robust statistical analysis and in-
ference.
Growth and Forage Yield Components

A comprehensive suite of parameters was measured to capture the intricate dynamics
of plant growth and forage yield. These included plant height (measured in centimeters),
days to 50% flowering, days to 50% maturity, the number of branches per plant, as well
as leaf dry weight, stem dry weight, and the leaf-to-stem ratio. These metrics collectively
provide insights into the developmental progression of the bitter vetch plants and their po-
tential for forage production.

Seed Yield Components

Critical components pertaining to seed yield were meticulously recorded to gauge the
productivity of the bitter vetch varieties under investigation. Data on seed yield, biologi-
cal yield, and harvest index were obtained from the entirety of each plot, ensuring a com-
prehensive assessment of yield performance. Additionally, traits such as pod number per
plant, seed number per pod, 100-seed weight, and biological yield (expressed as the aver-
age weight of entire plants per plot and converted to tons per hectare) were meticulously
quantified. Harvest index (HI), a key indicator of resource allocation efficiency, was cal-
culated as the ratio of seed yield to biological yield, following established methodologies
[14].

Statistical Analysis

To rigorously evaluate the experimental results, a factorial design based on a random-
ized complete block design (RCBD) with three replications was implemented. This exper-
imental design, widely recognized for its robustness and statistical power, allowed for the
systematic investigation of the effects of seeding rate and variety on bitter vetch perfor-
mance. Differences between treatments means were subsequently assessed using the
Duncan test, a standard procedure for identifying significant differences in agricultural
experiments. This statistical analysis facilitated the identification of meaningful trends
and insights into the influence of seeding rate and variety on bitter vetch growth and yield
characteristics.

Results and Discussion

Table (1) Presents the effects of different seeding rates on various growth and forage
characteristics of bitter vetch, as a leguminous plant commonly used for forage. It is evi-
dent that varying seeding rates have significant effects on bitter vetch plant height. As the
seeding rate increases from 60 Kg ha*to 120 Kg ha?, there is a corresponding decrease in
plant height. This inverse relationship suggests that higher seeding rates result in shorter
plant heights (82.261 cm). Additionally, the statistical significance denoted by the distinct
letters emphasizes the validity and reliability of these observed differences. The number
of branches per plant across all seeding rates suggests that there were no significant dif-
ferences in the average number of branches observed on each bitter vetch plant at these
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seeding rates. Therefore, other factors or conditions might play a more dominant role in
influencing the branching characteristics. The average number of days for 50% of flower-
ing an important parameter in understanding the flowering behavior of the plants. Results
indicate the observed differences in flowering times between seeding rates are statistically
significant. For instance, at a seeding rate of 80 Kg ha, the average time to reach 50%
flowering (121.831 days) indicating that it is significantly different from the values asso-
ciated with other seeding rates. Similarly, at a seeding rate of 120 Kg ha?, the average
time to reach 50% flowering (123.811 days). conversely, seeding rates of 60 Kg ha*and
100 Kg ha?, with average flowering times of 98.511 days and 102.238 days respectively,
are indicating that they share a similar flowering timeline. The impact of seeding rates on
the maturity days of bitter vetch was varied. For example, at a seeding rate of 60 Kg ha®,
the average time to reach maturity (143.934 days); suggesting the highest duration and it
is significantly different from the values associated with other seeding rates. Conversely,
seeding rates of 80 Kg ha, 100 Kg ha?, and 120 Kg ha, with average maturity times of
157.614 days, 162.671 days, and 160.016 days respectively, are indicating that they share
a similar maturity days, and not statistically different from each other.

The higher leaf-stem ratio an indicator for better forage quality, as leaves are generally
richer in nutrients compared to stems. In this study, seeding rates of 120 Kg ha*resulted
in higher leaf-stem ratios (3.294) compared to the lower seeding rate 60 Kg ha was only
(2.289), suggesting better forage quality at higher rate. The leaf and stem dry weights
show how seeding rates impact biomass production. At a seeding rate of 80 Kg ha?, the
average dry weight of leaves (1.129 g) indicating it is significantly different from the val-
ues associated with other seeding rates. At a seeding rate of 120 Kg ha?, the average dry
weight of stems (4.191 g), significantly different from other values. Conversely, seeding
rates of 60 Kg ha'and 100 Kg hathave values of leaf dry weight and stem dry showing
that they share similar characteristics in terms of dry weight. Our results regarding flow-
ering performance in response to seeding rates are consistent with the findings of Kaplan
et al, [15]. The significant differences in flowering times observed across different seed-
ing rates underscore the intricate relationship between plant density and developmental
milestones. Understanding these dynamics is essential for optimizing harvest timing and
maximizing yield potential. Moreover, the higher leaf-stem ratio observed at higher seed-
ing rates, indicative of better forage quality, echoes the findings of Sayar, [16]. This high-
lights the importance of seeding rate management in achieving desired nutritional out-
comes in forage crops.

Table (1): Effect of seeding rate on some growth and forage characters of bitter
vetch.

plant | No.of | Daysto Daysto | Leaf Stem leaf
Seeding | height | branch 50% maturity | stem dry dry
Rate (cm) | pjant-l | flowering ratio weight | weight

(kg.hat) (9) 9)
60 06.644 | 2.5984a | 98511 Db | 143.934b | 2.289Db | 2.634c | 0.884 b
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a

80 02544 | 2.781a |121.831a| 157.614a| 2.773 | 2551c | 1.129a
b ab

100 85.933 | 2.772a |102.238b | 162.671a | 2.394b | 3.307b | 0.658 c
c

120 82.261 | 2.962a |123.811a| 160.016a | 3.294a | 4.191a | 0.944 b
d

Means that do not share a letter are significantly different.

Table (2) presents the effects of Varieties on some growth and forage characters for bit-
ter vetch. In terms of leaf stem ratio, V2 exhibited the highest value (1.045), while V1 had
the lowest (0.770). However, V3 had the highest stem dry weight (3.746 @), leaf dry
weight (3.334 g),Regarding plant height, V1 was the tallest (91.958 cm), followed by V3
(89.071 cm) and V2 (87.008 cm).

These results suggest that different varieties of bitter vetch exhibit variations in growth
and forage characteristics, which could be important considerations for farming practices
and breeding programs. The current study's findings on bitter vetch varieties' growth and
forage characteristics can be connected to previous research conducted on related legume
species, such as hairy vetch. In previous studies, the variability in plant height of hairy
vetch was observed within a range of 100 to 235 cm [17] and 82.20 to 87.60 cm [18].
These studies underscore the inherent variability in growth traits among different varieties
or populations of vetch species.

Table (2): Effects of Varieties on some growth and forage characters for bitter vetch.

plant | No. of Leaf | Stem | Leaf
Varietie | height | branc Days to Days to dry dry stem
s| (cm) h 50% maturi- | weight |weight | ratio
Plant-1 Flow- ty (@) ©))
ering
V1 91.958 | 2.583 | 111.837a | 157.499a | 2.058a| 2.927| 0.770
a a b b
V2 |87.008 | 2.835a| 111.392a | 154.992a | 2.671b | 2.840(1.045a
ab b
V3 89.071 | 2.918a| 111.564a | 155.686a | 3.334c | 3.7464a 0.897
b ab

Means that do not share a letter are significantly different.

Table (3) shows the effect of seeding rate on the forage yield of bitter vetch, as indi-
cated by fresh yield (tons per hectare), dry yield (tons per hectare) and dry matter per-
centage.

The dry matter percentage remained relatively consistent across different seeding rates.
However, there were variations in dry and fresh yields with different seeding rates. Both
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dry and fresh yields increased as the seeding rate increased from 60 kg ha*to 100 kg ha?,
with the highest yields observed at the seeding rate of 100 kg ha™.

These results indicate that the seeding rate significantly influences the forage yield of bit-
ter vetch, with an optimal seeding rate of 100 kg/ha leading to the highest yields. Howev-
er, further investigation may be needed to understand the reasons for the decrease in yield
observed at the higher seeding rate of 120 kg ha™.

Table (3): Effect of seeding rate on forage yield of bitter vetch

seeding rate Fresh yield Dry yield DM %
(kg ha) (ton .ha™? (ton .ha¥
60 20.308 b 2.714 a 13.886a
80 20.479 b 2.889 a 14.042 a
100 24.699a 3.162 a 13.981 a
120 24.456 a 3.259 a 13.632 a

Means that do not share a letter are significantly different

Table (4) Presents the effect of different varieties on forage yield characteristics of
bitter vetch. The data include fresh yield (tons per hectare), dry yield (tons per hectare),
and dry matter percentage (DM %) for each variety.

Variety one (V1) exhibited the highest fresh and dry yields among the three varieties,
with fresh yield of 24.344 ton .haand dry yield of 3.113 ton .ha. Variety 3 also showed
competitive performance with a fresh yield of 22.385 ton .ha*and dry yield of 3.131 ton
.hat. However, variety 2 had the lowest yields, with a fresh yield of 20.728 ton .ha*and
dry yield of 2.775 ton .ha™.

In terms of dry matter percentage, V3 had the highest value (14.924%), indicating a
higher proportion of dry matter in the harvested forage compared to the other varieties.
Varieties V1 and V2 had similar dry matter percentages, around 13.4% to 13.3%. These
results suggest that variety one (V1) generally performs better in terms of forage yield
compared to varieties V2 and V3. However, variety V3 exhibits a higher dry matter per-
centage, which could be advantageous in certain cultivated contexts.

Table (4): Effect of Varieties on forage yield characters for bitter vetch.

Varsities | Fresh yield Dry yield DM %
ton .ha! ton .ha!

V1 24.344 , 3.113a 13.435D

V2 20.728 b 2.775, 13.296 b

V3 22.385 ab 3.131a 14.924 a

Means that do not share a letter are significantly different.

Table (5) lllustrates the interaction between seeding rate kg ha* and different varieties
on various growth and forage characteristics of bitter vetch. This data indicates that both
seeding rate and variety have significant effects on the growth and forage characteristics
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of bitter vetch. For instance, higher seeding rates generally lead to increased plant height,
number of branches per plant, and dry matter production. However, the specific response
varies depending on the variety. Additionally, different varieties exhibit distinct traits,
such as leaf dry weight, stem dry weight, and leaf stem ratio, which contribute to overall
forage quality and productivity. Further analysis and experimentation may be necessary to
fully understand the complex interactions between seeding rate and variety in influencing
bitter vetch growth and forage yield.

Table (5): Effect of interaction between seeding rate and varieties on some growth

and forage characters for bitter vetch.

seeding . No. of Days to Days to leaf Stem Leaf
rate .. | Plant height h o :
(kg.ha'l Varieties (cm) branches 50 /c_: maturity d_ry d.ry stem
') plant? | flowering weight | weight ratio
(@) ()
148.653 | 1.283 0.811
V1 1036.1800 2.;3;3 102.362 b e . 1.\?80 o
60 V2 90.633 2.330 96.561 141.483 | 0.330 3.780 0.699
cd b b C bed C de
V3 95.500 2.920 96.609 141.667 | 2.953 2.543 1.142
bc ab b C bc d bc
100.567 2.720 121.437 157.493 | 3.397 2.700 1.265 ab
V1
ab ab a ab abc d
88.700 2.627 123.363 159.167 2.153 1.687 1.281
80 V2 de ab a ab bed ef ab
88.367 2.997 120.693 156.183 2.770 3.267 0.841
V3 de ab a ab bcd C cd
165.673 | 1.220 e 0.595
V1 75.433 2.433 102.703 b ) 1687 e
f ab of
83.667 2.850 161.687 a | 2.503
100 V2 e ab | 1023570 bed | 3.647¢ | 0.686de
160.653 | 3.460 | 4.587b | 0.694 de
V3 87.683de | 3.033ab | 101.653 b ab ab
158.177 | 2.333 | 5.740a | 0.407e
V1 88.033 de 2.633ab | 120.847 a ab cd
3.397
120 V2 | 85.033de | 3533a |123287a| 000 | abc |2247de| 1515a
V3 84.733 de 2720ab | 127.300a | 164.240a | 4.153a | 4587b | 0.911cd

Means that do not share a letter are significantly different.
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Table 6.Presents the effect of the interaction between seeding rate (kg ha') and varie-

ties on forage yield characteristics of bitter vetch. It shows how different combinations of
seeding rates and varieties influence the dry leaf weight, dry stem weight, and leaf stem
ratio, which are important indicators of forage productivity and quality. These insights
can be valuable for optimizing seeding rates and selecting suitable varieties to maximize
forage yield in bitter vetch cultivation.
The best combination for maximizing dry leaf weight (g) is seeding Rate 120 kg ha* with
Variety V3, which yielded 4.153 g of dry leaf weight. This combination represents the
highest dry leaf weight observed across all seeding rates and varieties listed in the table. It
suggests that for this specific characteristic (dry leaf weight), utilizing a seeding rate of
120 kg ha? with Variety V3 would be the most effective approach. Consequently, for
maximizing dry stem weight, Seeding Rate 120 kg ha* with Variety V1 is optimal, while
for maximizing leaf stem ratio, Seeding Rate 120 kg ha! with Variety V2 is the most ef-
fective.

Table (6): Effect of interaction between seeding rate and varieties on forage yield for
bitter vetch.

el . Dry leaf Dry stem | Leaf stem
rate Varieties . . .
(kg.ha-1) weight (g) | weight (g) ratio
V1 1.283 ¢ 1.580 f 0.811cd
60 V2 2.630 bcd 3.780 ¢ 0.699d
V3 2.953 bcd 2.543 d 1.142 bc
V1 3.397 abc 2.700d 1.265 ab
V2 2.153 de 1.687 ef 1.281 ab
80 V3 2.770 bcd 3.267 ¢ 0.841 bc
V1 1.220 e 1.687 ef 0.595 de
100 V2 2.503 bcd 3.647 c 0.686 de
V3 3.460 ab 4587 Db 0.694 de
V1 2.333 cd 5.740 a 0.407 e
120 V2 3.397 abc 2.247 de 1.515a
V3 4.153 a 4587 b 0.911 cd

Means that do not share a letter are significantly different.

Table (7) presents the effect of seeding rate on seed yield and its components of bitter
vetch. The seeding rate were significantly influenced some various components of seed
yield. Additionally, the 100-seed weight reached its peak at the same seeding rate of 100
kg ha, with an average weight of 20.681 grams. Notably, the highest seed yield was
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achieved at the seeding rate of 100 kg ha™, reaching 5.009 kg ha!, indicating the optimal
seeding rate for maximizing seed production. This increase in seed yield corresponded
with the highest biological yield recorded at the same seeding rate, totaling 18.928 kg ha
1. Moreover, the harvest index, which represents the efficiency of biomass allocation to-
wards seed production, peaked at 0.269, also observed at the seeding rate of 100 kg ha™.
Overall, these findings underscore the importance of selecting an appropriate seeding rate,
with the 100 kg ha*rate demonstrating superior performance in terms of seed yield and
related components in bitter vetch cultivation.

Table (7): Effect of seeding rate on seed yield and its components of bitter Vetch

Seeding No. of No. of | 100 Seed S_eed Biological

. . yield . Harvest

rate( kg.ha pods seeds weight (ton. ha: yield index

D) plant? pod? (9) 1') (ton.ha?)

60 20.241a | 3.071a |19.193b | 2.638c | 14.498b | 0.184Db

80 19.397a | 3.216a | 20464a | 3.679b | 14549b | 0.256a

100 19.167a | 3.674a | 20.681a | 5.009a | 18.928a | 0.269a

129 20.996a | 3.659a 195%69 4180b | 17.601a | 0.239a

Means that do not share a letter are significantly different.

Table 8 illustrates the effect of different bitter vetch varieties on seed yield and its com-
ponents, including the number of pods per plant, the number of seeds per pod, 100-seed

weight (g), seed yield (ton.ha_l), biological yield (ton.ha_l), and harvest index. Here's a
written paragraph summarizing the results, highlighting the highest significantly results.
Furthermore, Variety V1 displayed the highest seed yield among the varieties, reaching

4.286 ton.ha ", This was accompanied by the highest biological yield for Variety V1, to-

taling 16.668 ton.ha . These results suggest that Variety V1 not only produced a higher
guantity of seeds but also generated more biomass overall, indicating its potential for
greater productivity.

Regarding the harvest index, which represents the efficiency of biomass allocation to-
wards seed production, Variety V1 also outperformed the other varieties, with a harvest
index of 0.255. This indicates that Variety V1 allocated a higher proportion of its biomass
towards seed production compared to Varieties V2 and V3.
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Table (8) : Effect of bitter vetch varieties on seed yield its components

100 Seed | g -
Biological
.. No. of N0, Seed yield : ?d Harvest
Varieties 1 seeds : yie :
pods plant od- weight | (ton. 1) index
P (9) ha-1) (ton. ha

V1 20.118 a 3.374a 20'285 4.286a | 16.668a | 0.255a
V2 20.575 a 3.498 a 20';92 3.449b | 16.668a | 0.242b

V3 19.157a | 3343a | 000 | 3894a | 15898a | o

Means that do not share a letter are significantly different.

Table 9 illustrates the effect of interactions between bitter vetch varieties and seeding
rates on seed yield and its components. Across the different seeding rates, Variety V2
consistently exhibited the highest number of pods per plant, with the peak value of
22.110 pods/plant observed at a seeding rate of 60 kg ha™. Additionally, Variety 3 con-
sistently displayed the highest number of seeds per pod, reaching its maximum of 4.103
seeds/pod at a seeding rate of 100 kg ha™.

Additionally, Variety V2 consistently produced the highest biological yield, with a
peak value of 19.981 tons/ha observed at the same seeding rate.

The harvest index, reflecting the efficiency of biomass allocation towards seed produc-
tion, was highest for Variety V1 across various seeding rates. The peak harvest index of
0.326 was achieved by Variety V1 at a seeding rate of 100 kg ha, indicating its superior
ability to allocate biomass towards seed production compared to the other varieties. The
variations in bitter vetch growth characteristics, such as pod production and biological
yield, reflect similar results observed in previous studies on common vetch and narbonne
vetch. This suggests consistent genotype-environment interactions across vetch species,
underscoring the importance of considering both genetic traits and environmental factors
in vetch cultivation and breeding programs, as highlighted by Orak et al. [19], Cil and
Yicel [20], and Sayar et al. [21].

Table (9): Effect of interactions of bitter vetch varieties and seeding rate on seed
yield its components

Seeding No.of |No.of| 100 |weight | Seed Biological | Harvest
rate | Varieties | pods |seeds Seed |of yield yield index
kg.ha' plant | pod® | Weight | seed | (ton.ha” | (ton ha
@ |@m) |9 1y
V1 20.210 | 2.847 | 18.470 | 0.947 | 3.203cd | 14.390 0.223
abc ab e a de cde
60 V2 22.110 | 3.767 | 19.290 | 0.830 | 2.280d | 15.198 de | 0.151
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a ab cde a e

V3 18.403 | 2.600 | 19.820 | 0.690 2.431 13.905 0.179

bc b bcde a d de de
V1 19.997 | 3.293 | 19.990 | 0.683 3.565 15.835 0.225

abc ab bcde a c cde cde
80 V2 18.493 | 3.023 | 20.517 | 0.727 | 4.040 bc 13.200 0.308

bc ab abcd a e ab
V3 19.700 | 3.330 | 20.887 | 0.910 3.432 14.613 0.236

abc ab abc a Cc de bcd
V1 19.510 | 3.517 | 22.073 | 1.280 5.801 | 17.898 abc | 0.326

100 abc ab a a a a
V2 19.807 | 3.403 | 21.247 | 1.423 | 3.666 bc 19.981 0.186

abc ab ab a a de
V3 18.183 | 4.103 | 18.723 | 1.367 5.558 18.904 0.294

c a de a a a abc
V1 20.757 | 3.840 | 19.807 | 1.023 4574 18.548 0.247

120 abc ab bcde a b ab bcd
V2 21.890 | 3.797 | 19.713 | 0.693 | 3.809 bc | 18.087 abc | 0.212

ab ab bcde a de
V3 20.340 | 3.340 | 20.087 | 0.777 | 4.157 bc 16.168 0.259

abc ab bcde a bcd abcd

Means that do not share a letter are significantly different.

This investigation provides insight into the performance of bitter vetch at different
seeding rates and types. Variety No. 3 demonstrated exceptional performance in terms of
both fresh yield and dry matter content, indicating its ability to produce a substantial
amount of biomass. When sowing at a rate of 120 kg/ha, Variety No. 2 demonstrated the
highest leaf stem ratio, indicating better quality fodder. The best harvest index, 100-seed
yield, and seed yield were continuously produced by Variety No. 1, demonstrating its ver-
satility and effectiveness in producing seeds at all planting rates. For best results, we sug-
gest using Variety No. 1 at a seeding rate of 100 kg/ha. Further research is needed to re-
fine management practices for bitter vetch cultivation in our region.
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