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Abstract

Introduction

Crown vetch (Securigera varia) is considered one of the most suitable perennial forage species for
cultivation in arid and semi-arid regions due to its high adaptability to diverse environmental
conditions and favorable forage characteristics. Salinity stress is one of the most critical limiting
factors affecting forage yield and quality in such regions. Owing to its deep root system, strong
regrowth ability, and relatively high drought tolerance, this species can grow in areas where many
other forage crops fail to survive. However, soil salinity remains a major abiotic stress that severely
restricts the growth, quantity, and quality of forage production. Therefore, understanding the
responses of different S. varia ecotypes to salinity stress is essential for identifying tolerant and
high-quality genotypes and ensuring sustainable forage production.

Materials and Methods

The experiment was conducted in 2024 in the greenhouse of the University of Kurdistan, Iran,
using a factorial arrangement based on a completely randomized design with three replications.
The first factor consisted of ten Securigera varia ecotypes (Nahavand, Hamedan, Semnan, llam,
Kermanshah, Paveh, Sanandaj, Marivan, Sagez, and Sarvabad), while the second factor included
four salinity levels (0, 100, 200, and 300 mM NacCl). Morphological and quantitative traits,
including shoot and root dry weight, plant height, and root length, as well as forage quality
parameters such as crude protein, crude fiber, acid detergent fiber, neutral detergent fiber,
digestible dry matter, and total ash, were measured.

Results and Discussion

The interaction between salinity levels and ecotypes had a significant effect on the morphological
traits, quantity, and quality crown vetch. At 100 mM salinity, shoot and root dry weight, plant
height, root length, crude protein, and digestible dry matter increased, whereas these traits
decreased at higher salinity levels (200 and 300 mM). The highest crude protein content (24.70%)
was recorded in the Nahavand and Sagez ecotypes at 100 mM, while the lowest (6.93%) was
observed in the Ilam ecotype at 300 mM. Crude fiber reached its maximum (31.79%) in the Paveh
ecotype at 300 mM and the minimum (10.11%) in the Hamedan ecotype at 100 mM. Acid detergent
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fiber and neutral detergent fiber were highest (83.05% and 85.03%) in the Paveh ecotype at 300
mM and lowest (21.01% and 31.55%) in the Nahavand and Sarvabad ecotypes at 100 mM.
Digestible dry matter was highest (76.78%) in the Nahavand ecotype at 100 mM and lowest
(24.78%) in the llam ecotype at 300 mM. Total ash content reached its maximum (15.44%) in the
Paveh ecotype at 300 mM and minimum (7.99%) in the Hamedan ecotype at 100 mM.

Conclusion

Mild salinity (100 mM) promoted the growth and forage quality of crown vetch, whereas higher
salinity levels significantly impaired these traits. Among the evaluated ecotypes, the Nahavand
ecotype exhibited the greatest salinity tolerance and consistently produced superior forage quality
compared with the other ecotypes. These findings indicate that the Nahavand ecotype is the most
suitable candidate for cultivation in saline environments, where it can help maintain both forage
yield and quality. Overall, salinity is a major factor influencing the growth and forage quality of
crown vetch, underscoring the importance of selecting salt-tolerant ecotypes to enhance
productivity and support sustainable forage production under saline conditions.
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Figure 1. Geographical location of the collection sites of ten crown vetch ecotypes
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Table 1. Analysis of variance for morphological traits, forage yield, and quality of crown vetch ecotypes under
salinity levels

Mean squares

Shoot  Root Stem Root Crude Acid Neutral ~ Digestible Crude  Total
S.0.vV df dry dry height  lenath rotein detergent  detergent dry fiber ash
weight  weight 9 9 P fiber fiber matter
Ecgi))/pe 9 44.7%* 40** 159.3** 311** 53.46** 594** 333** 360 ** 113**  23.1**
Sal I n Ity *% *% Kk *% *% *% *k *x * *x
307 251 517.6 1865 914 7311 7658 8014 705.5 597
levels (B)
AxB 27 2.27*  2.08%*  7.97**  80.11**  2.95** 27.55%* 14.30%* 13.8** 2.70%  1.10%*
Error 78 0.66 0.40 2.46 8.59 1.13 5.39 2.72 531 0.27 0.17
CV (%) - 10.36 6.72 7.47 3.34 7.22 5.13 3.15 4.48 3.12 3.09

Lo ys G Jle| c\w,; Ols gme s
** Significant at 1% probability level

SR g 90 (Swn) ) 9 (2198 SLPINIEis 059 » cuwigh ! 9 So9d Tokaw s o 3 (Sl duslio -V Jous
EL 4y

Table 2. Mean comparison of the interaction effects of salinity levels and ecotypes on shoot and root dry
weight in different crown vetch ecotypes

Ecotype

Shoot dry weight per plant (gr)

Root dry weight per plant (gr)

Salinity (mM) Salinity (mM)

0 100 200 300 0 100 200 300

Hamedan 10.55% 14.21° 7.67m 5.8801 13.01%¢ 13.85k 10.19¢f 6.98r
Nahavand 11.35¢fF 16.12# 8.57hk 6.51m» 13.41%® 14.13m 12.64>¢ 8.12¢
Paveh 747 8.7 4.53m 2.98u 10.76¢1 11.12¢¢ 9.16Mi 8.05"
Semnan 11.14% 15.62¢ 8.11m 6.23nP 13.17m0 14.04 10.65 4,91
Sanandaj 8.78Mi 12.56¢ 6.297P 426 12.592¢ 13.24fh 8.78he 5.83™"
Sarvabad 9.3¢h 13.5b¢ 6.811 5.390 11.532 13.58% 9.81¢ 5.92r
Saghez 8.72Wi 12.144 6.29mp 3.895u 10.49¢ 12.01¢ 8.18km 4.77mm
Kermanshah 7.7tm 8.84phi 5.8701 2.95w 8.28m 10.52¢¢ 6.27" 3.29km
llam 7.37kn 8.15mk 4.52r 3.05t 9.17tn 10.584 7.82km 4.55p
Marivan 6.27°0 8i 4.67%s 2.86" 7.7¢¢ 8.37 5.94 %0 3.07

SISl e 3l o3 6 ezl o 53 LSD 0857 ol s ekt 0SS oy sl &7 o o Kils ebo a5l

NEIRY

For each trait, means followed by the same letter are not significantly different according to the LSD test at the 1%
probability level
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Table 3. Mean comparison for the interaction effects of salinity stress and ecotype on dry weight and height

of stem and root length, in crown vetch ecotypes under salinity stress

Ecotype Shoot height (cm) Root length (cm)
Salinity (mM) Salinity (mM)
0 100 200 300 0 100 200 300

Hamedan 24eF 293 20.7Mk  qgkm 98.51% 96.34 84.44%0 73.61%
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Paveh 18671 200 1607 157 88.77H 90.93¢ 74697 82.27™
Semnan 27 31.33® 227 193 9950« 83.35MP 77.940 74,69
Sanandaj 2201 22337 204 173" 9634 94.18*" 9093  89.85M
Sarvabad 23t 20%  1767% 16>  97.43% 95260  87.68"™ 8552«
Saghez 2133 28.33°  16.3™  15PT 92.01" 92.01" 8444  77.94%°
Kermanshah 20+ 2467%7 163" 153" 88.77" 90.93¢ 8227™  74.69™
Ilam 18.7kn 21k 16> 157 86.6M" 106.09° 79.02°T  79.029°
Marivan 16.3™ 21k 14.3 1377 84.44" 90.93¢ 74,69 70.36"
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Figure 3. Mean comparison for the interaction effects of salinity levels and different crown vetch ecotypes on
crude protein percentage (Bars represent mean + SE based on three replicates, n = 3)
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Figure 4. Mean comparison for the interaction effects of salinity levels and different crown vetch ecotypes for
acid detergent fiber percentage (Bars represent mean + SE based on three replicates, n = 3)
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Figure 5. Mean comparison for the interaction effects of salinity levels and different crown vetch ecotypes for
neutral detergent fiber percentage (Bars represent mean + SE based on three replicates, n = 3)
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Figure 6. Mean comparison for the interaction effects of salinity levels and different crown vetch ecotypes for
detergent digestible dry matter percentage (Bars represent mean + SE based on three replicates, n = 3)
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Figure 7. Mean comparison for the interaction effects of salinity levels and different crown vetch ecotypes on
crud fiber percentage (Bars represent mean + SE based on three replicates, n = 3)
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Figure 8. Mean comparison for the interaction effects of salinity levels and different crown vetch ecotypes for
total ash percentage (Bars represent mean + SE based on three replicates, n = 3)
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