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Evaluation of the yield and quality in sainfoin and alfalfa intercropping
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Fig. 1. Mean comparison of planting pattern for forage dry yield in alfalfa and sainfoin intercropping treatments
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A: Monoculture of alfalfa, S: Monoculture of sainfoin, A50: S50 (1): 50% Alfalfa+ 50% Sainfoin (one alternate), A50: S50 (2): 50%

Alfalfa+ 50% Sainfoin (two alternates), A75: S25: 75% Alfalfa+ 25% Sainfoin, A25: S75: 25% Alfalfa+ 75% Sainfoin, A100:S10: 10%

Sainfoin+ 100% Alfalfa, A100:S20: 20% Sainfoin+ 100% Alfalfa, A100:S30: 30% Sainfoin+ 100% Alfalfa
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Table 1. LER values for forage dry yield in different planting pattern in alfalfa and sainfoin intercropping treatments

LYl s 2009 \¥AQ 2010 Y.

Planting pattern Sainfoin Alfalfa LER Sainfoin Alfalfa LER
50%A+50%S(1) 0.59b 0.53¢c 1.12b 0.63b 0.52¢ 1.15b
50%A+50%S(2) 0.52c 0.56¢ 1.08b 0.55¢ 0.61d 1.16b
25%A+75%S 0.68a 0.38d 1.06b 0.74a 0.39d 1.13bc
75%A+25%S 0.41d 0.68b 1.09b 0.44e 0.8a 1.24a
100%A+10%S 0.22f 0.89a 1.11b 0.42¢ 0.83a 1.25a
100%A+20%S 0.33¢ 0.9a 1.23a 0.29f 0.78a 1.17b
100%A+30%S 0.35¢ 0.91a 1.26a 0.5d 0.78a 1.28a
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A: Monoculture of alfalfa, S: Monoculture of sainfoin, A50: S50 (1): 50% Alfalfa+ 50% Sainfoin (one alternate), A50: S50 (2): 50%
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Table 2. Mean comparison for forage quality alfalfa and sainfoin intercropping treatments

£ oS oy g 53 J glowe 2 U
x| S pl U
Planting pattern LMest| o protein (%) Acid detergent fiber (%)  Ash (%)  Crude fiber (%)
Alfalfa 100% (A) Aoy Ve dmiy 24a 29.0a 7.3a 32.2a
Sainfoin 100% (S) Lopa Vet eyl 20.3cd 20.1¢ 5.8¢ 23.1c
50%A+50%S(1) Ol 53 &S5 ool O a3 A y5 B 22.6ab 22.3bc 6.2bc 28.9ab
50%A+50%S(2) Ole 35 55 oyl O+ g o y3 D 23.4ab 20.0c 6.2bc 27.8b
25%A+75%S el 12 )3 VO +a g Lo y5 YO 21.9abc 21.3¢ 6.1bc 27.6b
75%A+25%S el 4253 YO+ g oy VO 21.2bcd 22.5bc 6.6abc 26.4bc
100%A+10%S el A y3 Vg oy 0 19.4d 27ab 6.8ab 30.0ab
100%A+20%S el A y3 Y i g oy 0 19.6d 28.6a 6.7abc 30.1ab
100%A+30%S el A )3 ¥ i g oY s 19.8cd 24.8abc 6.5abc 29.0ab
Year Ju
2009 V¥ 21.09a 25.8a 6.6a 28.2a
2010  wA4 21.6a 22.1b 6.4a 28.5a
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Mean in each column followed by similar letter(s), are not significantly different at 5% probability level, using Duncan’s

Multiple Range Test

LB dal g 153 58 bl b gle 5
PRSP | - o] W PR S S a1 By WOV P @l_:.i

il [ uS L s are Sl Jlgme sl

Lf""“iu‘ﬁ“-’.‘;}i°L:?‘*—§;i‘4i“’.'};"i‘t}“’.“)"

Lsuw)""’)b&ﬂﬁ?ﬁﬁj—idb—:‘w};—“‘


https://dor.isc.ac/dor/20.1001.1.15625540.1393.16.1.5.0
http://agrobreedjournal.ir/article-1-45-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-07-05 ]

[ DOR: 20.1001.1.15625540.1393.16.1.5.0 ]

i e kS s Slae 5"

e S0 0L bl slasled o e
G el Jla g b e S e oaa C LB
s (Y S s e pss Jlw s
L Ser 5 odo il o3 jled T s
Sl S sl LS - (Heshmati et al., 2006)
3 oLS 53 eda 1B (65,5 e o (3L

s B Sis osle Ol LMl gla s |
Xl flize 515 Ao ys & mlaw 53 (DMD)
Il 55 48 515 DL L 5 5 13 tme LY
Llod 1 (iule3T slasless o 35 sl U
£33 dlw 3 Lol (Tl s 5 aon BB (5551 5lukde
o3l Oljmn el pddnn 53 o sl g 1130
i Bl a3l e o as | S ts

100 -
0| g € ¢ T g g = 2 B £ 9
3 v 8 v 2 % ® 3 2 R TP Y
-O?BD'E—‘E’——_f%"—% —U%E
;3@_, 70 4[] — — A
ﬂg [si]
= A |
i 50 4
40 -
30
20 -
10
n
W v
AT AEIEIr
sl 2] < sl 2]
N ~ =1 P~ =1 § = ™ - | = -
':“"A?\)Jg‘ JL»J IFAQ) 293 l_]L....-
First year (2009) Second vear (2010)

e 3 g b slie S8 Gla e 53 b gle vaa BB oSt o3l LVl o X Lo lize 1Y S

Fig. 2. Interaction effect of yearxplanting pattern of forage DMD in alfalfa and sainfoin intercropping treatments
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cyles 53 ol Ol (RIBIL Wl )3 05 all
A 2wl Gl oy g 55 J gloes e U O e )
osb i el ps dlw ps i ol e
(Y Jsds) 390 Jal o 20 1 28 (gl e
odin> OLL (hewl oy 5 5 I lome oo U (6l s
5 Ask Jold aS Cul b gle 5 (Jsha o)l o
Skl S o ) T T 512 gr (S

oV

Il 31487 315 L5 uilisls 4528 51 ol il

oy 35 55 Jshoes o SUI (gl gome y LI o
U el 5 s g &S 406 gle (ADF) (gl
S Lslad 8L i lin (il (6l na
LIl (gl gmen o s 457 515 OLES (Y J5u) LD
oAl CiST Hlad 5o bl o 5 55 Jlone 8


https://dor.isc.ac/dor/20.1001.1.15625540.1393.16.1.5.0
http://agrobreedjournal.ir/article-1-45-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-07-05 ]

[ DOR: 20.1001.1.15625540.1393.16.1.5.0 ]

WA lgr o) oslad a5l dl Nt s ool Al

sosls 5 aalllae sy 50y om0 a5 S VY Glie
o5k dsle S Ol S s ST 518
g e el 2 S (513 S
Do i 6 8 sl 4l Luls gl Do
Al eSS 5 F e o g Jali S
o IO o 5148 51 O iyl 4 gl
ww.;ﬁ,u@”&z@ayfu U (gl gimen
ol S Ol e o iy 457 31 0L s lag (o SOLs
OF Sldde o 2aS" 5 alls amiy slad 4o by o
Loames ol (Ygum) 590 Lol el 4 by s
5 (Carlton et al, 1968) ol,LSun 5 0 43,8 o]
(Moharrery and Toghyani, 2012) slLab 5 (s, >
LS 5 ei Il ol Lo syl & llas
T o 03 S s S 5,18 (Heshmati et al., 2006)
e o el 1Bl Y oLE
ol U Ol o 208 3,5 S aomiy 5 i
o by OT i 5305 S5 4 o by o

25 o e

S5 o

bgliee 228748 5l 0l Jhle3T ) (IS el

S5 St e oS 5, Shee 1551 Sl
R SN W PP S PRS- 0 P URC
0 ds CodSBlod b giee LS fuol a5 5le
335 Sl codd b gliws glasd e 3 S g
whgle 53 ol LM glacs 51 IS 5
S pls 5L s (gME 0 bl o Ll o
= Ol e LT ol s el 35 s
+az g oV Hled (e (6 ol g S Sl

ij&aﬂﬁj)wd\}‘;“‘)u"ﬁ“‘w)')v'

References

5 Sl ol Lo B n pls Lo 5 @yle pln
i CohlB 1 el ol ke 151G Y pans
o (Albayrak et al., 2011) 5 55 oo 4ulS 4 glo
0Lz (Reich and Casler., 1985) IS 5 2= 5 bt
93 Ghul ol 53 55 J sdoee e LI O je 457 515
OLan 5 ST LUT b o Y i 3l i OleuS
ol dix b yliwe ouiS™ 53 35 (Albayrak ef al., 2011)
S a5 S S O i 5 Oled S (glas e
el 3 28 ami g oLE s el ol e
Calls Sl G5 leT B L psdse ol & Aib
OIS an 5 &Sl 48 cmal JUs 53 ol syl
J s e U (gl gimen 2alS” (Wang er al., 2006)
Camd o 3 g9 b gl 53 1) (Gl 0y 520 55
L e 4 108 158 L amiy il w
Ll ol sl 3T
eSist able 1S Ol e LMW o
S 5l Ol Lol S0l i lin, 5 4 I3 ine
oy by n (Ao s VIF) b gle ST Ol e (o o
(At 53 O/A) Ol (s ;2057 5 Ll 4 sl
(Y Jgde) 55 Lallst ol Hlad 4y bsy o
sl S Ol b gliea 55 dmi gy Ol 51531 L
bl slajles 534S ()b Sl il
el o 3V A Ao )
O e sl 6,15 1y oyl &5 el g9 Cnaad oy i 4S5
DS 5 05 s L g s sn o2l 25 5L
sl o)ls C—alles (Carlton et al.,  1968)
il gladle) y3aS s S u;)‘)_? Oladses
D sle ST Ol e ol 5 4 OIS OLSS
DL 5 (ot 135 o el 1 iy i )
50 —isbe3T b s (Heshmati er al., 2006)

ooliiwl 3590 @l

Agegnnehu, G., A. Ghizaw and W, Sinebo. 2006. Yield performance and land use efficiency of barley and

faba bean mixed cropping in Ethiopian highlands. Europ. J. Agron. 25: 202-207.

oA


https://dor.isc.ac/dor/20.1001.1.15625540.1393.16.1.5.0
http://agrobreedjournal.ir/article-1-45-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-07-05 ]

[ DOR: 20.1001.1.15625540.1393.16.1.5.0 ]

i e kS s Slae 5"

Albayrak, S., M. Turk, O. Yuksel, and M. Yilmaz, 2011. Forage yield and the quality of perennial legume-
grass mixtures under rainfed conditions. Notulae Botanicae Horti Agrobotanici Cluj-Napoca. 39(1): 114-118.

Carlton, A. E., C. S. Cooper., R. H. Delaney., A. L. Dubbs and R. F. Eslick, 1968. Growth and forage quality
comparisons of sainfoin (Onobrychis viciaefolia Scop.) and alfalfa (Medicago sativa L.). Agron. J. 60 (6): 630-632.

Chaichi, M. R, F. Daryaei and M. Aghaalikhani. 2007. Forage production of sorghum and alfalfa in sole and
intercropping systems. Asian J. Plant Sci. 6: 833-838.

Eshgizadeh, H. R., M. R. Chaichi., A. Ghalavand., G. Shabani., K. Azizi., A. Torknejad and H. Raiesi
Yazdi. 2007. Investigation of intercropping of yield and protein content of alfalfa/barley in rainfed condition.
Pajohesh & Sazandegi. 75: 103- 112. (In Persian with English abstract).

Franzluebbers, A. J. 2007. Integrated crop-livestock systems in the southeastern USA. Agron. J. 99: 349-355.

Ghosh, P. K. 2004. Growth, yield competition and economics of groundnut cereal fodder intercropping systems
in the semi-arid topics of India. Field Crops Res. 88: 227-237.

Heshmati, G. A, M. Baghani and O. Bazrafshan. 2006. Comparison of nutritional values of 11 rangeland species in
eastern part of Golestan province. Pajouhesh & Sazandegi, 73: 90-95. (In Persian with English abstract).

Jahansooz, M. R., I. A. M. Yunusa, D. R. Coventry, A. R. Palmer and D. Eamus. 2007. Radiation- and
water-use associated with growth and yields of wheat and chickpea in sole and mixed crops. Europ. J. Agron.
26:275-282.

Jonathan, D. C. 2008. Intercropping with maize in sub-arid regions. Community planning and analysis.
Definition and benefits of intercropping. Technical Brief. April, 16. 2008.

Kirschenmann, F. L. 2007. Potential for a new generation of biodiversity in agro-ecosystems of the future.
Agron. J. 99: 373-376.

Koocheki, A., M. Hosseini and A. Hashemi Dezfouli. 2008. Sustainable Agricultural Systems. Ferdowsi
University of Mashhad Press. (In Persian).

Lithourgidis, A. S., I. B. Vasilakoglou, K. V. Dhima, C. A. Dordas, M. D.Yiakoulaki. 2006. Forage yield and
quality of common vetch mixtures with oat and triticale in two seeding ratio .Field Crops Res. 99: 106-113.
Mead, R. and R. W. Willey. 1980. The concept of ‘Land Equivalent Ratio’ and advantages in yields from

intercropping. Exp. Agric. 16: 217-228.

Park, S. E., L. R. Benjamin and A. R. Watkinson. 2002. Comparing biological productivity in cropping
systems: A comparing biological productivity in cropping systems: A competition approach, J. Appl. Ecol.
39: 416-426.

Reich, J. M. and M. D. Casler. 1985. Effect of maturity and alfalfa competition on expected selection response
for smooth brome grass forage quality traits. Crop Sci. 25: 635-640.

Sengul, S. 2001.The yield potential of sainfoin and alfalfa mixtures under dry land condition, Ataturk

University, Factulty of Agriculture, 245240, Erzurum, Turke Online J. Bio. Sci. (8): 765-767.

o4


https://dor.isc.ac/dor/20.1001.1.15625540.1393.16.1.5.0
http://agrobreedjournal.ir/article-1-45-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-07-05 ]

[ DOR: 20.1001.1.15625540.1393.16.1.5.0 ]

WA lgr o) oslad a5l dl Nt s ool Al

Shokrani, F., A. Jvanshir., F. Rahimzadeh Khoei., M. Moghaddam Vahed., S. Aharizad and A. Pirzad.
2010. Determination of optimum density in forage production of alfalfa and sainfoin in intercropping system.
National Conference on Biodiversity and its Effects on Agriculture and Environment. West Azarbaijan
Agriculture and Natural Resources Research Center, Urmia, Iran. (In Persian)

Sistach, M. 1990. Intercropping of forage sorghum, maize and soybean during ten establishments of different
grasses in vertisoil soil. Cuban J. Agric. Sci. 24: 123-129.

Sullivan, P. 2003. Intercropping principles and practices. ATTRA Publication. IP135.

Torknejad, A. 1999. Investigation of ecological potential of annual alfalfa of Iran. PhD. Thesis. Faculty of
Agriculture. Tarbiat Modares University. (In Persian).

Vander Meer, J. 1989. The Ecology of Intercropping. Cambridge University Press, New York.

Waghorn, G. C., W. T. Jones, I. D. Shelton and W. C. Mcnabb. 1990. Condensed tannins and the nutritive
value of herbage. Proceeding of the New Zealand Grassland Association. 51: 171-176.

Wang, Y., T. A. McAllister, L. R. Barbieri and B. P. Berg. 2006. Effect of sainfoin incorporated into alfalfa
pasture on ruminal fluid characteristics and development of bloat in grazing steers. Can. J. Anim. Sci. 86(3):
383-392.

Weil Kay, R. and M. E. Mac Fadden. 1991. Fertility and weed stress effect on performance of maize/soybean
intercrop. Agron. J. 83: 717- 721.

Zamanian, M. 2004. Comparison of forage yield and morphological characters of clover cultivars. Iran. J. Crop

Sci. 6(3): 192-202 (In Persian with English abstract).


https://dor.isc.ac/dor/20.1001.1.15625540.1393.16.1.5.0
http://agrobreedjournal.ir/article-1-45-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-07-05 ]

[ DOR: 20.1001.1.15625540.1393.16.1.5.0 ]

i e kS s Slae 5"

Evaluation of the yield and quality in sainfoin and alfalfa intercropping
Madjidi Dizadj, H.', D. Mazaheri’, Gh. Sabahi’ and M. Mirab Zadeh*

ABSTRACT
H. Madjidi Dizadj, D. Mazaheri, Gh. Sabahi and M. Mirab Zadeh. 2014. Evaluation of the yield and quality in sainfoin and

alfalfa intercropping. Iranian Journal of Crop Sciences. 16(1):51 -61. (In Persian).

To study the effects of intercropping on performance and quality of alfalfa and sainfoin, a field experiment as
split plot in time arrangements in randomized complete block design with three replications was carried out at
Research Farm of College of Agriculture, University of Tehran, Karaj, Iran in 2008-2009 and 2009-2010.
Experimental treatments included: Monoculture of alfalfa, monoculture of sainfoin , 50% alfalfa+ 50% sainfoin
as one alternate, 50% alfalfat 50% sainfoin as two alternates, 75% alfalfat 25% sainfoin, 25% alfalfa+ 75%
sainfoin, 10% sainfoint 100% alfalfa, , 20% sainfoint+ 100% alfalfa, 30% sainfoin+ 100% alfalfa. Results
showed that the effect of year and intercropping treatments on forage dry yield was significant. The highest dry
yield (5011 kg.ha’l) was obtainedin 30% sainfoint+ 100% alfalfa and the lowest dry yield (3989 kg.ha'l) obtained
in monoculture of sainfoin. The effect of intercropping on CP, DMD, ADF, ASH and CF was significant. Also,
the effect of year on ADF and interaction effect of year X intercropping on DMD was significant. The highest CP
(24%), ADF (29%), Ash (7.3%) and CF (32.2%) were obtained from monoculture of alfalfa, but the highest
DMD (90%) was related to monoculture of sainfoin. In both years, the highest LER (1.26 and 1.28 for first and
second years, respectively) were related to 30% sainfoin+ 100% alfalfa . Therefore, 30% sainfoin+ 100% alfalfa

was identified as the best treatment of this experiment.

Key words: Alfalfa, Crude protein, Land equivalent ratio, Monoculture and Sainfoin.
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