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This study investigated the nutrient composition, protein fractions, energy levels, and salt content 

of chickpea straw, an alternative roughage source in ruminant feeding. For this purpose, chickpea 

straw samples were collected from six different livestock farms using chickpea straw in Konya and 

Karaman provinces. The collected samples were analyzed for Weende and detergent fiber (NDF, 

ADF, ADL), protein fraction (N fractions), total digestible nutrients (TSBM), metabolic energy 

(ME), net energy lactation (NEL), and salt (NaCl) content. According to the research results, the 

average dry matter (DM) content of chickpea straw samples was determined to be 92.61%, crude 

protein (CP) level 4.97%, NDF ratio 52.94%, ADF ratio 39.72%, and ADL ratio 10.83%. In terms 

of energy values, the average ME level of the samples was calculated as 1.56 Mcal/kg, NEL value 

as 0.90 Mcal/kg, and TSBM ratio as 49.17%. When the protein fractions were evaluated, it was 

determined that the majority of the total protein, 71.92%, was in the form of rumen-degradable 

protein (RDP), while 28.08% was rumen-undegradable protein (RUP). The salt content was found 

to be 0.48% in dry matter. These findings indicate that chickpea straw include the category of 

medium-quality roughage in terms of nutrient content, that its salt level is within acceptable limits, 

and that it has the potential to be used as a low-cost, alternative filler in ruminant rations.  
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Introduction 

Chickpea (Cicer arietinum L.) is one of the most widely 

produced and consumed legumes in the world (Özaktan et 

al., 2022). According to 2025 data, approximately 412,000 

tons of chickpeas were produced in Türkiye, representing 

30.68% of total legume production (TUİK, 2025). The 

main reasons why chickpeas have extensive production 

areas both globally and nationally are the plant's ability to 

grow in arid areas, its relative tolerance to salinity and 

drought, and its contribution to soil fertility through 

symbiotic nitrogen fixation (Sarıoğlu ve Velioğlu, 2018). 

The protein deficit arising from the increasing world 

population necessitates the efficient use of plant-based 

resources with high nutritional value. Chickpeas, 

containing an average of 18-25% protein in their dry 

matter, have a strategic importance in human nutrition as 

both a table chickpea and a snack chickpea (Karasu ve 

Vural, 2006). However, chickpeas are not preferred as the 

main feed source in animal nutrition due to their high 

economic value. Although their quantity has decreased due 

to technological advancements, broken chickpeas, an 

industrial byproduct, can still be included in rations. On the 

other hand, chickpea straw, which is abundant after 

harvest, has the potential to be a low-cost and alternative 

roughage source, especially in ruminant feeding. Utilizing 

these types of agricultural industrial byproducts is of great 

importance in meeting the need for high-quality roughage, 

which is the most basic input of the livestock sector (Kara 

ve Yüksel, 2014). 

Studies on the nutritional value of chickpea straw are 

available in the literature. (Aydoğan et al., 2008) report that 

chickpea straw has a higher crude protein and ash content, 

but lower cell wall components (NDF, ADF, and ADL) 

compared to commonly used wheat straw. Similarly, 

different researchers have determined that chickpea straw 

has a crude protein content between 6.05% and 6.40%, and 

a crude ash content of approximately 8% (Aghajanzadeh-

Golshani et al., 2012; Kılıçalp et al., 2017; Maheri-Sis et 

al., 2011). Furthermore, (Alemu et al., 2021) stated that 

chickpea straw has a rich content of minerals such as 

calcium (13.5 g/kg) and iron (685 mg/kg). In animal 

nutrition studies, pea straw has been observed to yield 

superior results compared to chickpea straw in improving 

lamb fattening performance (Abdel-Magid et al., 2008). 

http://creativecommons.org/licenses/by-nc/4.0/
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However, there are serious concerns among breeders in 

Türkiye regarding the use of chickpea straw in animal feed. 

Field observations, particularly in the Central Anatolia 

region, have revealed a widespread belief that chickpea 

straw causes abortions in pregnant ewes. Two main 

hypotheses emerge regarding the possible causes of this 

negative situation: firstly, the residue of intensive 

pesticides used during production on the straw 

(Kamarianos et al., 2003); and secondly, the high salt 

content in the plant leading to metabolic problems. While 

previous studies offer limited data regarding the nutritional 

composition of chickpea straw, no specific research has yet 

investigated its salt content and the subsequent impacts on 

animal health. The primary hypothesis of this study is that 

chickpea straw obtained from various locations may 

include fluctuating salt levels contingent upon soil 

structure and agronomic practices thereby posing 

significant risks to ruminants during sensitive 

physiological periods. 

It is well-documented that high dietary salt intake 

elevates circulating inflammatory factors within the 

placenta and is associated with direct adverse effects on 

pregnancy; specifically in pregnant ewes, such 

physiological disruptions can trigger fetal stress and 

subsequent abortions (Abdelnour et al., 2020). In this 

context, determining sodium chloride levels in chickpea 

straw as an alternative roughage source is of paramount 

importance, not only for maintaining nutritional balance 

but also for ensuring reproductive safety. Consequently, 

this study aims to fill a critical gap in the field by evaluating 

the fundamental nutritional content and protein fractions of 

chickpea straw, while simultaneously identifying potential 

risk-posing salt concentrations. 

 

Materials and Methods 

 

In the current study, chickpea straw samples were 

obtained from six different small ruminant farms across the 

Ereğli (Konya) and Ayrancı (Karaman) districts. These 

specific locations were selected because chickpea straw is 

traditionally included in animal rations by local farmers 

within these regions. All of the chickpea straw samples 

were obtained from SARI-98 chickpeas grown for 

snacking. The samples were dried at 65°C for 24 hours to 

determine their dry matter content (Nursoy ve Şahin, 

2017). The dried samples were ground by passing them 

through a 2 mm mesh sieve and prepared for laboratory 

analysis. Silage samples were analyzed for dry matter 

(DM), crude protein (CP), and crude ash (CA) according to 

the AOAC (2019) method; and for NDF and ADF 

according to the Mccleary (2023). Protein fractions of 

chickpea straw samples were calculated according to the 

methods reported by (Licitra et al., 1996).  Protein fractions 

and energy values were calculated according to the Cornell 

Net Carbohydrate and Protein System (CNCPS, version 

4.0), using the primary equations and degradation rates 

described by Sniffen et al. (1992). Protein fractions were 

categorized as A (non-protein nitrogen), B (true protein 

with an intermediate degradation rate), and C (indigestible 

protein), with CNCPS B subfractions (B1, B2, and B3) 

combined into a single B fraction for simplification. 

Metabolizable energy (ME) and net energy (NE) values 

were estimated using the original CNCPS v4.0 energy 

prediction equations to ensure consistency with the 

fractionation approach. The salt (NaCl) content of the 

samples was determined based on the method of 

'Determination of Water-Soluble Chloride Content in 

Feeds' specified in TS 573 (1991) standard. 

 Statistical analyses of the data obtained from the study 

were performed using IBM SPSS Statistics 26.0 (IBM 

Corp., 2019). Descriptive statistical methods were applied 

to evaluate the variability and regional characterization of 

the nutritional composition of the samples. Data were 

presented as arithmetic mean (X̄), standard deviation (SD), 

minimum and maximum values, and 95% confidence 

intervals (CI). The coefficient of variation (CV, %) was 

calculated to assess the level of homogeneity among the 

samples. The normality of data distribution was tested 

using the Shapiro–Wilk test, while homogeneity of 

variances was evaluated using Levene’s test. These tests 

were performed to verify the assumptions required for the 

valid interpretation of parametric statistical measures. 

 

Results 

 

The average dry matter (DM) content of the analyzed 

chickpea straw samples was determined to be 92.61%, 

crude protein (CP) level 4.97%, crude fat (CF) content 

1.42%, and crude ash content 9.44%. When the cell wall 

components were examined, the average NDF, ADF, and 

ADL ratios were found to be 52.94%, 39.72%, and 

10.83%, respectively. The non-fiber carbohydrate (NFC) 

content averaged 31.22%, while the starch level was 

measured at 9.26%.  

When the protein fractions determined according to the 

CNCPS system were evaluated, Fraction A constituted 

37.46% of the total protein, Fraction B 35.21%, and 

Fraction C (indigestible portion) 27.34%. Based on these 

values, the rumen-degradable protein (RDP) ratio was 

found to be at a high level of 71.92%, while the rumen-

indigestible protein (RUP) ratio was determined to be 

28.08%. 

Regarding the estimated digestibility and energy 

parameters of chickpea straw, the calculated total 

digestible nutrients (TDN) value was 49.17%. Based on the 

predictive equations of the CNCPS model, the average 

metabolizable energy (ME) and net energy for lactation 

(NEL) contents were estimated as 1.56 Mcal/kg and 0.90 

Mcal/kg, respectively. The chemical composition, protein 

fractions, and estimated energy contents of the chickpea 

straw samples are presented in Table 1.The salt (NaCl) 

content, a critical parameter in terms of the mineral profile 

of the samples, was determined to be an average of 0.487 

± 0.08%. This value indicates that chickpea straw has a 

different character in terms of mineral density compared to 

standard cereal straws. The salt content of the chickpea 

straw samples examined within the scope of the research is 

presented in Figure 1. 
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Table 1. Chemical composition, protein fractions, and estimated energy values of chickpea straw samples (n=6). 

Parameters Unit Mean ± SD Minimum Maximum CV (%) 

Chemical Composition      

DM % 92.61 ± 0.74 91.71 93.91 0.80 

CP % DM 4.97 ± 0.69 4.36 5.84 13.88 

EE % DM 1.42 ± 0.26 01.03 1.67 18.31 

Ash % DM 9.44 ± 0.86 8.25 10.41 9.11 

NDF % DM 52.94 ± 3.68 48.22 57.00 6.95 

ADF % DM 39.72 ± 2.35 36.65 42.45 5.92 

ADL % DM 10.83 ± 0.36 10.37 11.27 3.32 

NFC % DM 31.22 ± 2.63 28.26 35.08 8.42 

Starch % DM 9.26 ± 1.86 6.91 12.56 20.09 

Protein Fractions      

N Fraction A % CP 37.46 ± 3.14 31.69 40.74 8.38 

N Fraction B % CP 35.21 ± 3.69 29.76 40.75 10.48 

N Fraction C % CP 27.34 ± 5.62 20.75 35.46 20.55 

RDP % CP 71.92 ± 4.97 62.45 77.29 6.91 

RUP % CP 28.08 ± 4.97 22.71 37.55 17.70 

Energy and Digestion      

TDN % 49.17 ± 0.81 48.05 50.32 1.65 

ME Mcal/kg 1.56 ± 0.04 1.51 1.61 2.56 

NEL Mcal/kg 0.90 ± 0.03 0.86 0.94 3.33 
SD: Standard deviation; CV: Coefficient of variation. DM: Dry matter; CP: Crude protein; EE: Ether extract; NDF: Neutral detergent fiber; ADF: Acid 
detergent fiber; ADL: Acid detergent lignin. NFC: Non-fiber carbohydrates. Protein fractions according to the Cornell Net Carbohydrate and Protein 

System (CNCPS): A: Non-protein nitrogen (soluble fraction); B: True protein (potentially degradable fraction); C: Undegradable protein (lignin-bound 

nitrogen fraction). RDP: Rumen degradable protein; RUP: Rumen undegradable protein. TDN: Total digestible nutrients. ME: Metabolizable energy; 
NEL: Net energy for lactation. 

 

 
 

 

Discussion 

In the present study, chickpea straw samples taken from 

different sources were found to have similar basic nutrient 

content. Dry matter (DM) content was determined as 

92.61%, crude protein (CP) level as 4.97%, crude fat (CF) 

content as 1.42%, and crude ash content as 9.44%. The 

findings of previous studies regarding the nutritional 

composition of chickpea straw are consistent with the 

results obtained in the current study (Abdel-Magid et al., 

2008; Aghajanzadeh-Golshani et al., 2012; Kılıçalp et al., 

2017). Previous studies have indicated that chickpea straw 

includes higher CP and ash contents compared to wheat 

straw, which is a conventional roughage source in ruminant 

nutrition (Aydoğan et al., 2008). However, when compared 

to alfalfa hay, which is commonly used in ruminant 

feeding, its CP level is lower (Aksoy, 2003; Taşdelen et al., 

2024). In this respect, chickpea straw left over in chickpea-

farming regions can be used as an alternative to wheat 

straw in ruminant feeding, instead of causing 

environmental pollution. 

When the cell wall components were examined, the 

average NDF, ADF, and ADL ratios were determined to be 

52.94%, 39.72%, and 10.83%, respectively. The NDF, 

ADF, and ADL concentrations of chickpea straw observed 

in the current study are consistent with the findings 
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reported in previous studies (Abdel-Magid et al., 2008; 

Aghajanzadeh-Golshani et al., 2012; Kılıçalp et al., 2017). 

Chickpea straw has been reported to have lower NDF, 

ADF, and ADL content than wheat straw when compared 

to other straws. When compared to alfalfa hay, it has been 

reported to have similar content (Aydoğan et al., 2008). 

The lower NDF content compared to wheat straw reduces 

the "gut fill effect." This, in turn, increases the animal's 

total daily dry matter intake (DMI). While the NFC content 

in wheat straw is generally between 10-15% (NRC, 2001), 

the fact that this ratio exceeds 31% in chickpea straw 

indicates a high ME value of the feed. Furthermore, the 

starch content was found to be an average of 9.26%. This 

value is high for straw. It is thought that the main reason 

for this is the mixing of chickpea grains with the straw 

during harvesting. Technological differences in harvesting 

machinery affect the transfer of chickpea grains to the 

straw. Chickpea harvesting is done using threshing 

machines or combine harvesters. The quality of the 

threshing machine and combine harvester affects the 

transfer of grains to the straw. In the analyzed samples, the 

starch content was found to be a minimum of 6.91% and a 

maximum of 12.56%. This is thought to be due to the 

harvesting technique and quality. 

The estimated TDN of 49.17% indicates that this feed 

has a favorable energy density for straw. While this ratio is 

around 40-42% in typical wheat straw (NRC, 2001), the 

fact that chickpea straw approaches the 50% mark suggests 

that it is potentially effective in meeting the maintenance 

energy requirements of the animal. The estimated ME 

(1.56 Mcal/kg) values show that the material could 

contribute to production performance beyond mere 

maintenance.. The relatively low coefficients of variation 

(CV 1.65% - 3.33%) of these energy values indicate that 

chickpea straw can be included in ration formulations as a 

nutritionally homogeneous and reliable feed source. 

According to the CNCPS system (Tylutki et al., 2008) 

fractionation resulted in the highest percentage being 

fraction A (37.46%). As a result of the fractionation 

process, the highest percentage was determined to be 

fraction A (37.46%). Previous studies indicate that a high 

proportion of fraction A enhances microbial protein 

synthesis, provided that the ration includes sufficient 

rapidly fermentable carbohydrates (Sniffen et al., 1992). 

The high soluble nitrogen in chickpea straw allows for a 

rapid entry into the rumen ammonia pool. On the other 

hand, the high C fraction value (27.34%) is noteworthy. 

The C fraction represents nitrogen complexed with the acid 

detergent lignin (ADL) and is considered completely 

unusable in the ruminant digestive system (Licitra et al., 

1996). The high ADL content (10.83%) detected in the 

current study confirms that a significant proportion of 

nitrogen is in an indigestible form. This indicates that 

approximately one-third of the total nitrogen content of 

chickpea straw has no biological value. 

The rumen-degradable protein (RDP) content was 

found to be 71.92%. This high degradability indicates that 

the feed can be rapidly consumed by rumen bacteria along 

with an energy source (NRC, 2001). However, the low 

RUP (28.08%) ratio indicates that the bypass protein 

contribution of this roughage is weak. Similarly, it should 

be noted that high ADF and ADL ratios in roughages can 

artificially increase the degree of protein conservation 

(RUP), but this may be a "false conservation" due to 

fraction C (Tylutki et al., 2008). The findings indicate that 

chickpea straw is a suitable alternative roughage to cereal 

straw, but due to its high lignification and indigestible 

nitrogen fraction (fraction C), rations must be 

supplemented with energy and bypass protein sources. 

The salt content in chickpea straw varies within a 

narrow range of 0.440% to 0.510% among the samples. 

While this level is relatively safe compared to most 

roughage sources, it should be considered in terms of the 

mineral balance of the ration. According to (NRC, 2001), 

a portion of the sodium and chlorine requirements of the 

ration can be naturally met from such roughage sources. 

The approximately 0.50% salt content detected in chickpea 

straw may necessitate a recalculation of the amount of 

additional salt to be added to the ration. (NRC, 2001) 

emphasized that the mineral contribution from roughage 

should not be overlooked in precision feeding. The values 

in the 6 samples were analyzed well below the levels that 

would cause salt toxicity in ruminants. Therefore, it is 

thought that chickpea straw will not cause abortion. 

The reported NaCl levels suggest important 

implications for ration balancing and mineral interactions. 

These concentrations could contribute to meeting daily 

sodium and chlorine requirements, while potentially 

necessitating a recalibration of the dietary cation-anion 

difference (DCAD) to avoid antagonism with other 

macrominerals. Furthermore, since the detected levels 

appear to remain well below the maximum tolerable 

thresholds for ruminants, chickpea straw is likely to pose 

no significant risk of salt toxicity or associated metabolic 

disorders when managed within a balanced mineral profile. 

Based on the obtained data, chickpea straw appears to 

offer a more nutritious alternative to wheat straw, which is 

traditionally favored by livestock breeders as a primary 

roughage source during the winter season. This nutritional 

advantage could be particularly beneficial for cows and 

sheep during the dry period, or for the development of 

heifers and lambs. However, for high-yielding ruminants, 

chickpea straw is potentially not recommended for use in 

large quantities as the sole roughage source. 

 

Conclusion 

 

In conclusion, the present study demonstrates that 

chickpea straw can serve as a strategic roughage source for 

ruminants, owing to its moderate energy density (1.56 

Mcal/kg ME) and relatively high fermentable carbohydrate 

content (NFC: 31.22%; starch: 9.26%). A key novel 

contribution of this study is the detailed characterization of 

CNCPS protein fractions, which revealed that a considerable 

proportion of total nitrogen (27.34%) is associated with the 

indigestible C fraction, likely linked to its lignification level 

(ADL: 10.83%). In addition, the consistent detection of a 

natural salt (NaCl) content of approximately 0.50% provides 

valuable information for precision mineral balancing in ration 

formulation. 

Despite these favorable attributes, the relatively high 

proportion of indigestible protein suggests that chickpea straw 

may require supplementation with rumen-undegradable 

(bypass) protein, particularly in high-producing animals. 

Furthermore, the biological availability of nutrients under in 

vivo conditions and the potential presence of pesticide 
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residues associated with different harvesting practices remain 

to be elucidated. Therefore, further in vivo studies and 

comprehensive residue analyses are warranted to define 

optimal inclusion levels and to validate the long-term effects 

of chickpea straw on animal performance. 
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