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The Effects of Common Vetch Grain (Vicia Satıva) on Some Blood, Rumen Parameters and 

Rumen Protozoa in Lambs 

Cemal BUDAĞ1*, Evrim TAŞ1 

ABSTACT: This study investigated the effect of different levels of common vetch (CV) grain feed on 

some blood and rumen parameters and rumen protozoa in lambs consuming sainfoin hay (SH). In the 

study two-month-old weaned, SH consumed, 36.25 ± 2.49 kg average body weight (BW), twenty-four 

female lambs were used. Ration groups were established as follows; In the first group (C, control), 2% 

SH and 0.00% CV of the lamb's live weight (LW) were adopted while in the second group, 1.25% SH 

and 0.75% CV ( CVI) and in the third group, 0.5% SH and 1.50% CV (CVII) were adopted. Blood and 

rumen fluid samples were taken twice, once at the beginning of the study and once on the 30th day of 

the study. Although there were statistical differences in some of the parameters investigated in the study, 

all blood and rumen parameters were within the normal limits specified for lambs in the literature. In 

this study, it was concluded that feeding the lambs that are consuming SH with CV 1.5% of their live 

weight did not have a negative effect and the total ration can be formed using both SH and CV.  
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INTRODUCTION 

Food and feed production, which does not increase in parallel to population growth in the world, 

creates increasing biomass and an industrial raw material deficit in human and animal nutrition. It has 

been reported that agricultural productivity should be increased between 70 and 110% by 2050 to cover 

this deficit. Accordingly, in many countries, especially in Europe, studies have been carried out to 

diversify and to increase the production of high-stress-resistant, high-yielding products. In many 

European countries, governments support the production of legumes, including common vetch, which 

is used successfully in soil improvement and is more resistant to aggressive climatic conditions 

compared to wheat (Hanbury et al. 2000; Lestingi et all. 2015; Asharf et al. 2018). 

Huang et al. (2017), in a review study, have reported that common vetch grains were less expensive 

compared to its alternatives, rich in protein and mineral resources for livestock, it has a high digestibility 

and high energy content, therefore, it can be partially or solely used in the rations as an alternative to 

soybean, and as a sole alternative to most of the grains used in rations. Further research is needed to 

determine the nutritional values of common vetch and to understand its effects on various animal species 

(fish, poultry, pigeons, pigs, horses, cattle, sheep, goats) considering the physiological periods of the 

animals (young, adult, lactation period, pregnancy period). (McDonald and Copeland 1997). Common 

vetch species (including V. sativa L.) are characterized by the presence of γ-glutamyl-β-cyano-alanine 

(GCA) and β-cyano-L-alanine (BCA), which are toxic to monogastric animals (Huang et al. 2017; 

Sherasia et al. 2017). Common vetch has the potential to be an additional feed source with high energy 

and protein contents. It has been reported that the protein level in the structure of common vetch grain 

varies between 26.6 and 39.3% in dry matter (Abreu and Bruno-Soares 1998; Eugeniusz et al. 2010; 

Seifdavati and Taghizadeh 2012; Mao et al. 2015; Huang et al. 2017). The metabolic energy level of 

common vetch grain has been reported in the range of 8.67–12.50 MJ kg-1 in dry matter (Huang et al. 

2017).  

The production of various leguminous forage crops has become widespread in the structural 

improvement studies of the soils that are impoverished by conventional production (Sheppard et al. 

2019). Also, the fact that leguminous roughage crops synthesize higher microbial protein compared to 

wheat forages directs producers to produce leguminous roughage (Wilkinsa and Jones 2000). As well as 

the roughage production for ruminant feeding in the world, leguminous roughage remaining from 

leguminous crop production for both human food and animal feed originating from plant stems and 

leaves of grain legumes are also intensively used in rations. These products, which are of legume origin, 

are mostly supplemented with starch feeds such as corn and barley with high production costs and protein 

feeds such as soybean meal (Bruno-Soares et al. 2000; Yeheyis et al. 2004; Carbonero et al. 2011; Dejene 

et al. 2018).  

This study was conducted to investigate the effects of using sainfoin hay as a forage source in lamb 

rations, and common vetch grain, as an intense feed source on some blood and rumen parameters and 

rumen protozoa in lambs. 

MATERIAL AND METHOD 

This study was carried out in Van Yüzüncü Yıl University Research and Application Farm. In this 

study, 24 female lambs, accustomed to consuming sainfoin hay (SH), weaned, approximately four weeks 

old and with an average live weight of 36.25 ± 2.49 kg were used. The dry matter (DM) requirements of 

lambs were determined as 2% of their live weight (LW). In the control group (C) CV  0.00% and SH 

2.00% of LV, in Group 1 (CVI), CV 0.75%  and SH 1.25%  of live weight and group 2 (CVII), CV 

1.50%  and SH as 0.50% of LW was given. exercise feeding was performed for 5 days. Then the trial 
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lasted 25 days. The daily ration for each lamb was split into equal two portions and fed at 08: 00 and 16: 

00 h. The mineral vitamin supplement contents of which are given in Table 3 was added to the rations 

at a level of 0.10% during the experiment(Table 1-2).  

While feed's dry matter (DM), crude protein (CP), ether extract (EE) and crude ash CA analyzes were 

carried out according to AOAC (1990), acid detergent fiber (ADF) and neutral detergent fiber (NDF) 

analyzes were carried out in Van Soest et al. (1991) (Table 3).  

Table 1. The amount of sainfoin hay and common vetch given to animals in the study 

 CV* SH* CV** SH** CV*** SH*** 

C 0.0 100 0.000 0.725 0.00 2.00 

CVI 37.5 62.5 0.272 0.453 0.75 1.25 

CVII 75.0 25.0 0.544 0.181 1.50 0.50 

*CV and SH Ratios in Ration (%),**CV and SH amounts (grams / lamb), ***Ratio of CV and SH to Animal Weight (%). 

 

 

Table 2. Chemical composition of group feeds (%)*.  

  DM CP EE CA ADF NDF 

C  92.89 11.43 0.86 16.97 47.44      66.69 

CVI  93.31 16.77 7.18 14.50 32.96      59.50 

CVII  93.73 22.12 5.75 12.04 18.48      52.31 

* Vitamin mineral (Fascovite) was added to the diet at a rate of 0,10%. 1 kg of Faskoviti; 1 000 000 IU of vitamin A, 200 000 IU of vitamin D3, 400 mg of 

vitamin E, 500 mg of vitamin B1, 500 mg of vitamin B2, 304 mg of vitamin B6, 5 000 mg of Fe, 1000 mg of Cu, 5 000 mg of Zn, 80 mg of Mn. , 20 mg 

Co, 21 mg Se, 9,180 mg Mg, 12 750 P, 18 750 mg Ca. 

 

Table 3. Nutrient Contents of CV and SH (%). 

 DM CP EE CA ADF NDF 

CV 92.89 11.43 0.86 16.97 47.44 66.69 

SH 94.01 25.68 0.48 10.39 8.83 47.51 

 

The first blood samples were collected in the morning after the study groups were formed before 

the animals were fed, and the second samples were collected on the 30th day of the study as in the first 

sample collection. For blood analysis 10 ml blood samples were collected from each animal from the 

vena jugular with a cannula. After the serum was separated from the blood samples by centrifugation, 

the samples were kept in a cool, without light condition until analysis. In the serum samples, blood sugar 

(BG), total protein (TP), triglyceride (TG), blood urea nitrogen (BUN), calcium (Ca), phosphorus (P), 

potassium (K), chloride (Cl) and sodium (Na) amount analysis were made using the modular type e 

Hitachi Automated Analyzer and Tokyo/Japan and Roche kits (Qing-jun at al. 2008). 

The first rumen liquid samples were collected in the morning after the study groups were formed 

before the animals were fed, and the second samples were collected on the 30th day of the study as in 

the first sample collection. As was the case for blood collection, before and after the study, rumen fluid 

samples (50 ml per animal) were taken by oral rumen probe twice, one before and one after the 

experiment. The samples were slightly stirred to stabilize the rumen liquid, and then, the rumen liquid 

pH values were immediately measured with a digital pH meter. Concentrations of ammonia nitrogen in 

the rumen fluid was performed according to the method of Markham steam distillation (Markham, 1942). 

Preparation of rumen fluid for protozoa count and the number of protozoa in the rumen fluid was made 

according to Dehority (1984). 

Descriptive statistics of the characteristics were expressed as mean and standard error. To 

determine whether there were differences between application groups (C, CVI, and CVII) and times (B 
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and A) in terms of characteristics; Two-way ANOVA (repeated measurement on one-factor levels) was 

performed. To determine the different group means; Tukey multiple comparison test was used. All 

statistical analyses were carried out in the STATISTICA statistical package program (Winer, 1971). 

RESULTS AND DISCUSSION 

The nutrient contents of sainfoin hay (SH) used as roughage in the study are as follows (Table 2); 

DM 92.89%, CP 11.43%, CF 0.86%, CA 16.97%, ADF 47.44%, and NDF 66.69%. The nutrient contents 

of common vetch (CV) used as grain feed are as follows; DM 94.01%, CP 25.68%, EE 0.48%, CA 

10.39%, ADF 8.83%, and NDF 47.51% (Table 3).  

In thise study no differences were observed between blood serum BG, TP and TG levels in lambs 

consuming SH depend on time and CV consumption (P <0.05). The Ca and Cl values of the groups 

consuming SH at the beginning of the study increased at the end of the experiment independent of the 

CV consumption (P <0.001), whereas the P values decreased over time independent of the CV 

consumption (P <0.05). As seen in Table 4, the blood serum BUN (P <0.001) and K (P <0.05) levels 

decreased due to the increase in CV consumption and were different from the control group. A random 

change in the blood Na level depend on time and CV was observed (p <0.05), however, this change 

could not be explained by feed and time factors. While ruminal pH levels of lambs consuming SH did 

not change depend on time and CV consumption, the rumen protozoa counts increased in all groups over 

time (P <0.001), but no differences were observed between the control group and CV-consuming groups 

(Table 5). With the addition of CV to the diets of lambs consuming SH, rumen NH3-N levels increased 

parallel to the increase in the CV ratio and found to be statistically different from the control group (P 

<0.05).  

The SH and CV nutrient contents used in this study (Table 2) were similar to the nutrients given 

for SH and CV in numerous similar studies, however different from the nutrients given in some other 

studies. It was thought that this difference was caused by the variety, cultivation and harvest conditions 

of the feed (Seifdavati and Taghizadeh 2012; Aufre`re et al. 2013; Mao et al. 2015; Huang et al. 2017). 

In this study, some blood and rumen parameters obtained from animals are summarized in Tables 4 and 

5.  

In many studies on blood BG levels in lambs depending on different feeding conditions and age, 

it has been reported that blood values ranged between 50 and 144 mg/dl (El-Barody et al. 2002; Lestingi 

et al. 2015; Malekkhahi et al. 2015). In this study, no statistically significant differences were observed 

between the blood BG levels of lambs consuming SH and blood BG levels obtained after CV 

consumption. The results suggesting that blood BG levels were not negatively affected after vetch 

consumption was consistent with the literature. Lestingi et al. (2015) have reported that different 

leguminous grains did not affect blood BG levels and that BG levels varied between 65.4 and 70.9 mg/dl. 

Elmalı et al. (2011) have reported that the use of common vetch up to 30% instead of soy did not affect 

blood BG levels in lambs.  

In studies conducted with legume grains, it has been reported that blood BUN values in lambs 

ranged between 21.24 and 25.58 mg/dl (Lestingi et al. 2015) and in sheep between 12.9 and 49.00 mg/dl, 

and blood BUN values increased due to increased protein levels. In this study, the blood BUN values of 

SH and CV consuming lambs were found close to the upper limit stated in the literature and, with the 

increase in common vetch consumption, similar to those reported in the literature (Kohn et al. 2005), the 

BUN levels increased with the increase in the protein levels in the rations (P <0.05). In this study, it was 

thought that the blood BUN values of lambs were close to the upper limit since both feeds used in ration 

were protein-rich legumes.     
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Leguminous grains have been reported to reduce blood TG levels in monogastric animals but not 

in ruminant animals (Kobeisy at al. 2017). The low fat levels in the structure of legume grains other than 

soy also lead to a decrease in blood TG levels in monogastric animals (Ouanes et al. 2011). In this study, 

there were no statistical differences in blood TG levels after CV addition to the rations of lambs 

consuming SH. This result was higher than those reported by Malekkhahi et al. (2015) in the study 

reporting that the ration was rich in starch (13.6-18.8 g/dl), whereas similar to those reported by 

Facciolongo et al. (2014) and Mieczan and Kwiecien (2010) on their study on legumes (19.20-25.78 

mg/dl). In this study, the reason for the absence of an increase in blood TG level is the absence of fat 

level feed source in the ration. 

Lestingi et al. (2015) have reported that the use of broad bean and sweet lupins did not affect the 

blood TP levels and that the blood TP levels varied between 6.06 and 6.58 g dl-1. Elmalı et al. (2011) 

have reported that using 10, 20 or 30% CV instead of soybean meal did not affect the blood TP levels 

of lambs and that blood TP levels ranged between 6.25 and 7.04 g dl-1. In the present study, it was found 

that the use of CV and SH did not affect the blood TP levels of the lambs. Studies have reported that the 

blood TP levels in lambs varied depending on age (6.30-7.36 g 100 ml-1), in addition to feeding (El-

Barody et al. 2002; Bórnez et al.2009). Lestingi et al. (2015) have reported that the anti-nutritional 

factors in the rations increased the blood TP levels. The blood TP levels determined in the present study 

were found to be between the upper and lower limits of blood TP of lambs given in the literature. This 

was associated with the absence of stress on the immune system as a result of the degradation of the 

rumen antimicrobial factors in the structure of CV. In this study, the probable reason why blood TP level 

is close to the upper limit is that both of the feeds used in the ration are protein-rich feed. 

Kaneko and Kornelius (1970) have reported the blood Ca limit values in lambs as 8.30-11.43 mg 

dl-1. It has been stated in the literature that race, sex, and housing conditions did not affect blood serum 

Ca level, however, the ration was affected by the Ca content (Ouanes et al. 2011) and the low blood Ca 

level after milk sucking period adversely affected the growth and development of lambs (Ataollahia at 

al. 2018). In this study, the blood Ca levels of the lambs consuming SH were lower than the mean values 

reported in the literature, however, these values increased independently after common vetch 

consumption (p <0.05). In the literature, it has been reported that the Ca level of CV (1.08-1.97 g/kg 

DM) was lower than the Ca level (12.0 g kg-1 DM) of SH (Gizachewa and Smit 2005; Scharenberg et 

al. 2007; Eugeniusz et al. 2010; Uzun et al. 2011; Mao et al. 2015). In this study, despite the low Ca 

level, it was determined that, after the consumption of CV, the blood Ca value was not negatively 

affected and the blood Ca levels of the lambs were within the normal values. This result was associated 

with the incomplete rumen development in lambs at the beginning of the experiment. 

The blood P levels of the lambs have been reported in the range of 4-7 mg dl-1, and when blood P 

level was lower than 4 mg dl-1, it was regarded that there was a P deficiency in animals (Pugh and Baird 

2012). In this study, the blood P levels at the beginning of the study were found to be close to the upper 

values reported in the literature (Pugh and Baird 2012). However, after CV consumption, the blood P 

values of lambs decreased to normal limits independent of CV consumption (P <0.05). The P value in 

the structure of CV (3.50--11.70 g kg-1 DM) was lower than the P value (3.44 g kg-1 DM) found in the 

structure of SH (Gizachewa and Smit 2005; Scharenberg et al. 2007; Uzun et al. 2011; Mao et al. 2015). 

It was thought that the balancing of blood P level in lambs due to CV consumption was caused by the 

combined effect of both feed mineral structures.   

In some studies, normal blood K levels in lambs have been reported to be in the range of 4.53 to 

8.31 mg dl-1 (Bórnez et al. 2009; Denek et al. 2009; Al-dain and Jarjeis 2015). In this study, the blood 

K levels of the lambs consuming SH were found to be close to the lower limit reported in the literature, 
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and after CV consumption, it decreased further due to CV consumption (P <0.05). This was associated 

with the fact that the K value (0.12-1.42 g kg-1 DM) present in the CV was lower than the K value in the 

SH (0.25 g kg-1 DM), as also stated in the literature (Gizachewa and Smit 2005; Uzun et al. 2011; Turk 

et al. 2011). 

In some studies, the blood Cl levels in lambs have been reported as 103.50-119.67 mg dl-1. (Denek 

et al. 2009; Al-dain and Jarjeis 2015). At the beginning of the study, the blood Cl levels of lambs were 

close to the lower limit of normal blood Cl levels, but after the experiment, the blood Cl levels of the 

lambs increased in all groups independent of the CV consumption. In the literature, the chlorine content 

of CV has been reported as 0.50 g kg-1 (Riasi et al. 2014; Riasi et al. 2015), while the chlorine content 

of SH has been reported as 0.32 g kg-1 (Xionga et al. 2008). Since the chlorine contents of CV and SH 

were similar, it was thought that the rumen development was caused by the increase in blood Cl levels 

of lambs.  

Table 4. Pre (A)-and post (B)-research blood sugar (BS), total protein (TP), triglycerides (TG), urea blood urea nitrogen 

(BUN) blood calcium (Ca), blood potassium (K), blood phosphorus (P), blood chlorine (Cl), blood sodium (Na) (data 

represents the mean ± SEM) 

 Time C CVSI CVSII P<0, 

BG (mg dl-1) B 

A  

60.75 ± 5.47 56.37 ± 2.15 66.25 ± 4.17 ,582567 

66.00 ± 3.94 57.62 ± 3.13 66.37 ± 3.17 ,393109 

TP (g dl-1) B 

A 

7.13 ± 0.16 7.44 ± 0.32 7.69±0.16 ,542622 

7.25 ± 0.13 7.65 ± 0.19 7.65 ± 0.23 ,972842 

TG (mg dl-1)  B 

A 

24.67 ± 3.42 21.52 ± 1.52 24.23 ± 3.05 ,266702 

23.93 ± 2.31 25.40 ± 2.14 26.43 ± 4.83 ,741169 

BUN  (mg dl-1) B 42.83 ± 1.68cA * 56.38 ± 2.27bA # 63.75 ± 1.84aA ,582567 

A 44.62 ± 0.99aA 41.00 ± 2.25aB 41.25 ± 2.29aB ,000001 

CALCIM  (mg dl-1) B 9.51 ± 0.14B 9.80 ± 0.19B 9.53 ± 0.23B ,000000 

A 10.23 ± 0.08A 10.15 ± 0.21A 10.24 ± 0.15A ,000000 

PHOSPHORUS  (mg dl-1) B 8.21 ± 0.28A 7.51 ± 0.44A 8.97 ± 0.57A ,932127 

A 6.58 ± 0.39B 6.13 ± 0.45B 6.16 ± 0.44B ,000000 

POTASSIUM (mmol dl-1) B 5.62 ± 0.20A 5.04 ± 0.32A 4.97 ± 0.16A ,000000 

A 4.97 ± 0.18A 4.74 ± 0.29B 4.73 ± 0.12B ,000000 

CHLORINE (mmol dl-1) B 

A 

103.75 ± 0.45B 101.00 ± 1.63B 101.37 ± 0.86B ,000000 

 108.50 ± 0.86A 105.00 ± 2.75A   105.87 ± 0.58A ,000000 

SODIUM (mmol dl-1) B 

A 

145.62 ± 0.86A 143.00 ± 1.90A 142.50 ± 0.90B ,000000 

150.00 ± 1.21aA 142.50 ± 3.85bA 148.12 ± 0.97aA ,000000 

* It shows different group means in the same time level (same line) (p <0.05). #: Different capital letters within the same group (in the same column) show 

the difference between pre-research and post-research (p> 0.05). 

 

In the literature, the blood Na levels of lambs have been reported in the range of 142.38-154.09 

mg dl-1 (Bórnez et al. 2009; Al-dain and Jarjeis 2015) and have been reported to be affected by the Na 

level of the ration (Vugrovečki et al. 2017). In the present study, Na levels of the lambs in the SHII 

group were slightly lower than those of the C and SHI group. This was associated with the individual 

differences of the animals in the group. However, after CV consumption, this difference disappeared 

and the blood Na levels of lambs in the CVI and CVII group consuming CV were higher than that of the 

C group (p <0.05). This increase in CV consumption was since the Na level in the structure of SH (0.10-

0.12 g kg-1 DM) was lower than the Na level in the structure of CV (0.20-1.28 g kg-1 DM) (Scharenberg 

2007; Xionga et al. 2008; Mao et al. 2015).  

It has been reported that rumen pH was approximately 7 after a normal rumen development in 

lambs and that rumen flora and fauna were preserved when rumen pH was in the range of 6.0-6.7 
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(Mackie at al. 1978). In one study, it has been reported that the addition of 10, 20 and 30% common 

vetch instead of soybean did not change the rumen pH and the rumen pH was between 5.28 and 5.45 

(Elmalı et al. 2011). Watson et al. (1984), in a study where they used 100% lupine instead of wheat, 

observed no difference in rumen pH, while rumen pH was 6.05 in the ration where 100% wheat was 

used, and 5.08 when 100% lupine was used. In the present study, it was observed that CV substitution 

at the 75% level of SH to rations of lambs consuming SH did not affect the rumen pH and the rumen pH 

was between 6.64 and 6.70. The fact that rumen pH was higher than the other two studies was associated 

with the fact that the ration consisted entirely of legumes. Indeed, Wang et al. (2007) have reported that 

the rumen pH values changed between 6.34 and 6.44 in sheep consuming legume.  

The mean rumen NH₃-N value or high microbial fermentation has been reported to be 45 mg/ml 

(McDonald and Copeland 1997). In animals fed with starch-based rations, the rumen NH₃-N values 

decreased (10.12-10.47 mg ml-1) whereas the NH3-N value (110 mg ml-1) increased in protein-based 

feeds. In a study where common vetch was used instead of soybeans, no difference was observed 

between rumen NH₃-N values, and rumen NH₃-N value was between 25.12 and 35.15 mg dL-1. In a study 

using clover and sainfoin hay, rumen NH₃-N values have been reported to be 36.1 and 27.1 mg dL-1, 

respectively. The use of SH in the ration somehow causes NH₃-N to decrease in the rumen (Wang et al. 

2007). In the present study where CV was added instead of SH, vetch addition increased the rumen NH₃-

N value (p> 0.05). In a study conducted with oatmeal hay, vetch addition increased the rumen NH₃-N 

value (White et al. 2002). This was associated with the fact that high protein CV was not used effectively 

by rumen microorganisms.  

The protozoa counts in lambs increase parallel to a normal rumen development after birth and 

reaches 10⁴-106/ ml in the adult period (Kamra 2005). In one study the rumen protozoa counts in sheep 

consuming SH have been reported as 483.000±432/ ml (Scharenberg et al. 2007), while in another study, 

it has been reported that the rumen protozoa counts (137000±0.169) increased (173 000±0.169) in the 

case of 50% SH addition as well as using clover (Wang et al. 2007). In this study, the rumen protozoa 

count of the lambs consuming SH were lower at the beginning of the experiment, independent of the CV 

consumption at the end of the trial, and were found to be higher than the values mentioned in some 

literature (p <0.005). Although the possible reason for this increase was the rumen development, CV 

consumption caused an increase in the protozoa counts, however, this increase was not statistically 

significant. In the present study, CV consumption did not have a negative effect on rumen protozoa. 

Table 5. Pre (A)-and post (B)-research the amount of ammonia, the pH and the protozoa numbers in rumen liquid (data 

represents the mean ± SEM) 

 Time C CVSI CVSII P<0, 

Ruminal pH B 6.59 ± 0.04 6.64 ± 0.06 6.70 ± 0.10 ,413678 

A 6.68 ± 0.02 6.61 ± 0.05 6.55 ± 0.02 ,422045 

Protozoa Number, [x10⁵ /ml] B 1.65690 ± 0.394B# 1.79100 ± 0.342B 1.70730 ± 0.397B ,235467 

A 3.66550 ± 0.322A 4.47190 ± 0.7072A 4.73970 ± 0.7504A ,000000 

Ruminal NH3-N, mg/dL B 24.85 ± 1.75 A 22.36 ± 2.00 B 22.31 ± 1.63 B ,001725 

A 34.62 ± 4.26 bA* 67.11 ± 4.34 aA 68.91 ± 9.58 aA ,000000 

* It shows different group means in the same time level (same line) (p <0.05). #: Different capital letters within the same group (in the same column) show 

the difference between pre-research and post-research (p> 0.05). 

CONCLUSION 

In this study, it was found that vetch substitution (25, 50, and 75%) instead of sainfoin had no 

exceeding effect on blood and rumen parameters the limit values reported in the literature for lambs. 

Giving vetch instead of sainfoin caused a decrease towards lower limit values at blood K level and an 
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increase towards upper limit values at Na level. The reason for this is thought to be due to K and Na in 

the structure of the vetch.  Another result of this study is the vetch seed instead of sainfoin has increased 

blood NH₃-N, rumen NH₃-N, and rumen pH to normal upper limit values. The probable cause of this 

situation is attributed to the fact that the vetch is rich in N. However, further studies are needed on this 

subject. 
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