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Table 2. The nutrients digestibility of irrigated and rainfed sainfoin untreated and treated by water or

urea (%).
03 ekl GUIL s J el U B
Sl oslas e s Slesls S sl s
| sk B (SO 5 PAhose
Ether ‘5_”\:“ = e Crude Organic Dry
extract  Acid detergent Neutral protein matter matter Treatment
fiber detergent fiber
'l e
25.24° 4370°¢ °51.66 70.23° 61.15°¢  61.14° Untreated irrigated
sainfoin
b sl Joe al !
34942 53.292 61.212 74,59 % 73.64¢% 73912 %j
Irrigated sainfoin
treated by water
b a5l Jos ol !
29.40° 53.012 62.64 2 77.082 72992 72.59 @ 05!
Irrigated sainfoin
treated by urea
rﬁ; o
22.394 39.85¢ 46.42 ¢ 64.53 ¢ 59.41°¢ 57.874 Uuntreated rainfed
sainfoin
Lol oo o3 o
36.06 2 50.01° 57.39b 72.32% 70.38° 68.25°P ol
Rainfed sainfoin
treated by water
Lol Jos o3 oo
27.70° 50.62 2 59.78 b 73.4272 71892 69.67 P o5
Rainfed sainfoin
treated by urea
0.86 1.02 1.08 1.76 0.45 1.28 SEM
0.015 0.018 0.012 0.037 0.001 0.016 P-Value
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Table 3. The rumen degradation trend of dry matter in different incubation time (%)

Degradability (h)

96

72

48

24

12

S
Treatment

72.56°¢

76.71%2

72.84¢

70.632

74.42b

70.01¢

0.34

0.003

70.81°¢

75.432

71.73°

69.29¢

72.27°

69.17¢

0.35

0.023

68.79%

70.042

69.482

67.62¢

68.60°

67.80¢

0.31

0.044

62.63°

65.42°

66.692

60.41¢

63.99%

64.86 b

0.33

0.012

54.17°¢

54.29¢

59.123

54.42°¢

53.86°¢

56.75°

0.26

0.002

50.582

49,18

48.65°

50.132

48.94b

47.58¢

0.37

0.034

40.29¢

45.10°

41.68¢

41.57¢

43.03

40.06¢

0.34

0.026

34.29f

43.10°

39.68°

32.94¢

41.03°

38.06¢

0.33

0.011
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Untreated irrigated
sainfoin

sl des ol ol
<l
Irrigated sainfoin
treated by water
Soslas 21 ol
ST

Irrigated sainfoin
treated by urea

Y
=3 !

Uuntreated rainfed
sainfoin

sl Jos 23 o
<L

Rainfed sainfoin
treated by water

sl Jos 23 o
sl

Rainfed sainfoin
treated by urea

SEM

P-Value
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Table 4. Dry matter degradation coefficients of irrigated and rainfed sainfoin untreated and treated by
water or urea

0 c .
(%) ED O/hr) %)PD )b (%) a e
k=0.08 k=005 k=0.03 >

Treatment

b b b b ‘JJ U"J?”'.
5043>  5482° 50.32° 0.063° 7145° 37.57% 3383° Untreated

irrigated sainfoin
oo 2

52.30% 56582 61362 0.044¢ 76692 37.78%  38.91°? ST

Irrigated sainfoin
treated by water

Joe ol !

52.28% 56.702  61.083 0.073%® 7217¢ 38.01% 34.16°¢ ST

Irrigated sainfoin
treated by urea

Y
49.36¢ 53.77¢ 5819¢ 0.069° 69559 37.83%® 31724 2 oo
' ' ' : : : : Uuntreated

rainfed sainfoin
('J"b LJ'JJZ‘”J‘
51.09° 55.36° 59.94b% 00529 7353° 36.87° 36.65° I @JU*&

Rainfed sainfoin
treated by water

(22 ol

5055  53.77°¢ 5911k 0.0752 69.73¢ 37.17%  3256¢ TSP
Rainfed sainfoin

treated by
0.26 0.38 0.36 0.001 0.31 0.21 0.35 SEM
0.039 0.017 0.024 0.015 0.027 0.042 0.011 P-Value

dly s a e Ol gl i D S e R L s Sl d o e el =Y bl Ll i o ol
sb= SEM (@th) Srdva s fesily PD s s pdasms ED (s plia o &5 c gz &S) Ol

(P /00) Lls (gl e M]3l osline G (glls slael Ot o s e Sibs 51k

@) 4325 m o 2 Gl O 5 sl b 5 ol el 55T Jee B G

2 Sl b it (P00 A S Sae Gy 5 b Jely

04



O1)5e2 9 (g0 l,b 5954

Sosldes (P</00) 55 0550 b sl fas & gy ye ol (o5l Joe T L =23 ol b alis
L 3 5 ol el 53 (D) S S I (sls e 6 ST L el L

San b s Al e et sl e gz s ol el 3 3pm e SBS U3
S Al DI s See (s Sl 5 Jb05s 0 SLS 5 4 5o Gadate Jelss ol el
Sl Gl o 4Sls Lol e b b 0 04 Ll L SIS e Lagsls
GE 5 Sl A e JuS ot glaey S e s S L LG L04) W
s Gl 6 e (V Jpde) b ldie 2alS b oesl ool ) estizad 10 .(14) Wy e
Sl e ol W e PD gb @ Ao lpdlas s 5

Jedly Sl OF daly 5@ s GBI i Jeily GRIH Wl ol
A s el b sl e milas 1 sls s T 5ol 13 56 4 Ol e 1 sy a5
e ool sy s I eSS 53 S i A e 3o s 5 IOl 0
A 03 U e 1l o se S| 6umj SUUPR L PO KWK PR -SRI S
5 b R s 1S5 GlalSsile 51 s (S () ud ausl b s 5 ol el 5051 Jee
goazme 53 (VY ) L3L Wil Osml iy saddy (I3 15 o cossl b soslJos 53 S LS5
D3350 Sou s b n i ossl b ol oo 53 ol s s3Lasl3l il Bl oS ey o i s
230 0 15 3l 85 6 SeS ile 3T @ b S B sy S5
b o b o @ o 2) Jgboms Jio 535 i ol b O

et oy s 3 gloeel SUL (6 i o Sladaminl B 5 (6 pdias 2 Ao ps A 5V Jsdr
sl s s o 0L 1y (5ol e 0 5 o3l b T Lol (sl Jos 3 5 (ol ol ke
Sy s 5 PD @) a5 s ime Gl 4 e sl 5 STl s 5
56l i Jeily il e A e o e SO D B (50 Ll S
e (P</00) 35 ST Ul el 5T o a0 Lo s sla0les 53 30 6y o
B> S Wl s 30 3 Ol o L ST Lo (505l Jas pin (6 plha 25 Ao Sl
o2l b Ol Gl 5 anSi b eSS sl SLGU aniles I 28l 4 s &S
V) L35 g BN goiSay 2 GlapudlS ol Sen (51 (Sligel 05525 o s as (5100 3150
Sl 534S el GlnSI S 31 J g seSaes) o 5T S o e ST L (5l o

So



YA0 (V) 0 loud (F) B8 lgtentd 4> Loy &t puld

é}b@)‘ﬁbwwduéﬁbqwgwgfégp}ywudSJ»S‘_;a.lﬁUﬂu‘Ji:.}

(V0 }/\)>}J@WJ>QL§\L§J¢J¢QBJ}V@J&SQTJL§J{)

(A3) (I8 4ass ilisee a0l 3 b i s (S14neSd (5 pdyas 205 Ky =0 Jguer
Table 5. The rumen degradation trend of crude protein in different incubation time (%)

Degradability (h) By
96 72 48 24 12 8 4 2 Treatment
d d d b ‘ vj JNJ?M.
7025 68.97° 64699 55799 4827° 4548° 4191  30.90°  nreated irrigated
sainfoin

Sosl Jos 2 !

75.78° 72.97°¢ 70.70° 58.94° 53.90°¢ 49.76° 43.01% 37.34%® e

Irrigated sainfoin
treated by water

o3l Jos o e
79.522 78.712 72.982 61.952 57.892 51.87¢2 43,782 37.772 sl b

Irrigated sainfoin
treated by urea

f d f d d rﬁb o
68.70¢  67.19 62.45¢ 53.45¢ 4757 44.18 40.47 29.46 Uuntreated rainfed
sainfoin
6)JT Ja.o =2 o
73.93¢ 70949 67.71°¢ 56.90¢ 52.814 47.78¢ 40.90°¢ 34.89° %"“ﬂ

Rainfed sainfoin
treated by water

Sosl Jos =23 o]
78.80° 75.91° 72198 59.42° 5614 50.84b 42.70% 36.69% o9l

Rainfed sainfoin
treated by urea

0.29 0.25 0.33 0.30 0.25 0.27 0.32 0.34 SEM
0.012 0.001 0.001 0.002 0.003 0.001 0.032 0.012 P-Value
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Table 6. Crude protein degradation coefficients of irrigated and rainfed sainfoin untreated and treated
by water or urea

0, -
(%) ED @hnc ®%)PD @b Oba Sl
k=0.08  k=0.05 k=0.03 Treatment
d d d b ‘JJ wﬁ“.
45.19 49.82 54.78 0.052 69.44°¢ 40.042 29.40° Untreated irrigated
sainfoin
b sl Jos ol o
4995¢ 5439°¢ 5937°¢ 0.043¢ 7545 39352 36.10° <

Irrigated sainfoin
treated by water

b sl Jos ol o
52.722% 57.332 62562 0.041¢c 79912 41.21% 38.69¢? o5l

Irrigated sainfoin
treated by urea

Y(,_ls J»j_:..‘\
43.18¢ 47.96°¢ 5298¢ 0.057% 67.16°¢ 40982 26.17¢ Uuntreated rainfed
sainfoin
b sl Joo o3 o
51.09° 5536P 5994°¢ 0.052°P 7353° 36.87° 36.65° <

Rainfed sainfoin
treated by water

Lol Jos o3 o
51.23° 5574b $0.93° 0.039¢ 78.85% 40942 37912 X
Rainfed sainfoin

treated by urea
0.21 0.20 0.19 0.002 1.25 0.48 1.05 SEM

0.001 0.001 0.026 0.001 0.027 0.041 0.01 P-Value
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Table 7. The rumen degradation trend of NDF in different incubation time (%)

Degradability (h) O
96 72 48 24 12 8 4 2 Treatment
d d e d d dc d d \Je\ dﬂﬁm‘
54.67¢9  46.09 42.67 317 23.10¢ 15.48 5.93 3.42 Untreated

irrigated sainfoin
b osldes ol el
58.392  56.24% 53.41% 4431* 30.40*® 2055* 12.85% 10.35% -

Irrigated sainfoin
treated by water

L sl dos ol s
55.76° 53.56°  49.86° 41.69° 29.15P 18.26>  10.96° 8.46° o)/

Irrigated sainfoin
treated by urea

YP.AJ LIAJCM.
52.67F  4454¢ 39.37 28.87¢  19.03%  13.72d 4/79¢ 2.29¢ Uuntreated rainfed
sainfoin
b ool des s !
56.83>  54.08° 48.10°¢ 27.43¢ 27.53¢  19.03%  10.79° 8.29b %j

Rainfed sainfoin
treated by water

b sl s w3 !
53.378  50.14°¢ 47.76° 37.71° 27.43¢ 16.23¢  10.05¢ 7.55¢ o)l

Rainfed sainfoin
treated by urea

0.23 0.22 0.35 0.68 0.36 0.63 0.25 0.25 SEM
0.024  0.005 0.011 0.002 0.014 0.024 0.012  0.001 P-Value
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Table 8. NDF degradation coefficients of irrigated and rainfed sainfoin untreated and treated by water
or urea

(%) ED @Whnc  ©)PD )b  (%a Sla
k=0.08  k=0.05 k=0.03 Treatment
\&'J d"’J‘?"‘"
17959 2336 2979¢  0.034°  5399°  5123°  276°  Untreated irrigated
‘salnfon]
Lol Jos 2l !
26.19@ 32.092 38.612 0.046 2 58.99 @ 51.692 7.30¢8 <!

Irrigated sainfoin
treated by water
Lsosl Joo 2 o
5)}'
Irrigated

sainfoin treated by
urea

Y
|
15.86¢ 21.08¢ 27.46°¢ 0.030° 53.06 ¢ 51.102 1.95¢ o o
. . . . . . . Uuntreated
rainfed sainfoin

Lol oo o3 o

23.78° 29.54b 3597°P 0.044 2 56.65 P 50.86 @ 579 <!
Rainfed sainfoin
treated by water

b sl Jos 23 el

22.14°¢ 2763 3377°¢ 0.044 2 53.53°¢ 4851 5.02°b o3l
Rainfed sainfoin
treated by urea
0.73 0.76 0.81 0.001 0.54 0.55 0.78 SEM
0.001 0.011 0.01 0.011 0.02 0.04 0.001 P-Value

24.09° 29.85° 36.20° 0.046 2 56.03 50.432  5.60%®

53 A O sl i D o e 2518 s Bl o el =Y (Ol S o el )
k= SEM (@a+b) Salit s Jeily PD 3o s pdia sz (ED (g dia s & C (a0 13) Oboj 1y

(P</e0) Kyls (gyls pme Ml (bl 5 5l csline oy glyls slasl Ot a 5s dan Sle sl

5



YA0 (V) 0 loud (F) B8 lgtentd 4> Loy &t puld

Jos 00 5 ol Gl bedts o0l Jas Gl 5 s el SLisel 05588 CBlE
Slame 5l 4 e oyl b ool e Ll (3l 5 s (ol me el (O Lo (g
5 Skl 035 ke Dap 508 LYs 51 S Vel s 4 SWigel 03520 <l
ol sl fes g3 b amlio 5o Lol 53 xiy B sz el (gosldes ol 5 3 Sl o
S 5 S5y, Gl sl cld SIS Carge el 53 e 60 Jsir) AL e
Sbisel 0350 chle s BV 5 Sos (S LA 5 YY) 55 e laneS 6 i
3 e 6 A3l e aneSTE 3 O gl (63 slac b 5 W el sl o
55 SGpel 03550 Oy alS Cr e (F Usazr) 4S5 s i (20l Gk
(YA 5 YY) 355 o 4SS

sddis 5l Jos al 5 23 el ke b ks 45 Okt 5 (s1aneSs PH 5 (SUgal 035 55 e -4 dpar

sl s Osk 505l L ST L
Table 9. Ruminal pH and N-NH3 concentrarions of sheep fed with irrigated and rainfed sainfoin
untreated and treated by water or urea

05 ) S sl 05525

(PO
pH Gl Voo 5o T
i - Treatment
N-NH3(mg/100ml)

6.27 ¢ 18.68 " Untreated irrigated sainfoin 'l e
6.42° 19.79 % Irrigated sainfoin treated by water 1L (51 Jos ol o o
6.79¢ 23.03° Irrigated sainfoin treated by urea o5l b (sl e ol oyl
6.24 17.96° Uuntreated rainfed sainfoin T e
6.40° 20.08 ® Rainfed sainfoin treated by water 1L s sl Jos w23 o !
6.74¢% 2281¢° Rainfed sainfoin treated by urea 033 b o5 Jos 23 e
0.07 0.27 SEM
0.075 0.01 P-Value
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Abstract®

Background and objectives: Sainfoin is a perennial forage plant belonging to
the legume family, cultivated in both rainfed farming and irrigated area for
grazing and hay production for the feeding of livestock. The present experiment
was conducted to determine chemical composition, total phenolic compounds and
tannin, nutrients degradability and digestibility of two type sainfoin, cultivar
rainfed and irrigated conditions sainfoin forage, in sheep.

Materials and methods: There was six treatments, consisted of untreated irrigated
sainfoin (UNIS), untreated rainfed sainfoin (UNDS), irrigated sainfoin by water
(ISTW), rainfed sainfoin treated by water (DSTW), irrigated sainfoin treated by
urea (ISTU) and rainfed sainfoin treated by urea (DSTU). Data of chemical
composition, total phenolic compounds, total and condensed tannin and
degradability were analyzed based on completely randomized design and
digestibility were analyzed with using a latin square (change over) design. as well
data of pH and N-NH3 with repeated measurements on time.

Results: Among treatment, the highest crude protein content (14.25%) was related
to irrigated sainfoin treated by urea (ISTU). The highest concentration of total
phenolic compounds, total tannin and condensed tannin was for rainfed sainfoin
(5.58, 5.36 and 3.35%, respectively). Therefore, Treatment by water or urea in
irrigated sainfoin compared to non-treated irrigated sainfoin, and rainfed sainfoin
treated by water or urea, was the highest percent of the reduction in phenolic

*Corresponding author; chaji@ramin.ac.ir

£4



compounds, total tannin and condensed tannin. Treatment by water or urea resulted
to increased of DM digestibility. The water treatment increased effective
degradability (ED) of DM in irrigated sainfoin compared with other treatments.
The ISTW treatment had higher degradability of neutral detergent fiber (NDF) than
other treatments. Treatment by water and urea lead to increasing the ED of sainfoin
nutrients.

Conclusion: Generally, the results showed that using water or urea for the
treatment of sainfoin was a suitable method for decreasing or elimination of tannin
undesirable effects.

Keywords: Degradability, Digestibility, Sainfoin, Tannin, Treatment by water or
urea



