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Study of dry forage yield and quality of hairy vetch and triticale in pure stand
and mixed cropping
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Tablel. Physical and chemical properties of the soil of the experiment site

EW-3r)
Plal s s S s ok 5 2 3l 5 ST os s ot T L G - o o ~—1-
Ju G SP EC ST TNT o.C p K Fe Mn 7n cu Clay Sand Silt oS il
years cm S ds.m? pH S % (mgkg!)  (mgkgl)  (mgkgl)  (mgkgd)  (mgkgl) (mgkg) W OB ool Texture
2007-2008 0-30 41 0.68 7.87 4.6 0.66 114 400 34 2.2 6.1 14 36 30 34 Clay-loam
2008-2009 0-30 41.7 0.87 7.8 4.4 0.69 12.6 506 4.4 5.9 8.3 2 30 32 38 Clay-loam
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ia N 4P
30 B ?
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0 R B S 5 £
e ol A 3 Gag |l | s | Sadiew)l | A B Aa | st
E==3) Precipitation2008-2009 87-88.8x )4 7.70 | 4710 | 7.70 | 17.20 | 31.10 | 11.80 | 30.70 | 44.20 | 24.40 | 18.10 | 0.00 | 18.00
= Precipitation2007-2008 86-87 S b 1.2 6.1 82.7 10.1 206 | 244 145 | 11.20| 56 71 3.2 235
== Temperature 2008-2009 87-88 '» sk | 13.88 | 4.92 | 0.35 | -1.60 | 1.21 4.03 | 530 | 11.86 | 16.10 | 21.95| 21.35 | 17.59
=¥ Temperature 2007-2008 86- 87 ' sl | 12.8 8.3 0.7 9.8 -6.3 3.9 10.88 | 13.54 | 17.84 | 21.58 | 22.51 | 19.55

AV-AA s AZ-AY ol s u:,,”t,.,'T Sl oo gulislga dilale Sl —\Ji.‘z
Fig. 1. Monthly weather information of experimental site (KheirAbad, Zanjan) (2007-2008, 2008-2009)
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Table 2 .Combined analysis of variance for forage yield and minerals uptake in mixed cropping of hairy vetch-triticale (2007-2008,2008-2009)
MS) ol Kl

3157 a3 St o3l s Shes ol e 09 0 odd o 2ud aw\mgbr.:.»l.g oS5 5, Ses
S.0.V JRE d.f Dry matter yield Nitrogen uptake Phosphorus uptake Potassium uptake Protein yield
Year Ju 1 13.414* 4.162** 109.565* 24997.95** 3.996 **
Rep (Year) b slas 6 0.986 0.249 14.839 726.831 0.251
Treatment Sl 4 8.695* 6.477** 137.181** 15041.703** 6.494**
YearxTreatment SlesX b 4 0.667 ™ 0.0453"™ 0.141 ™ 63.820 ™ 0.0403™
Error I 24 0.644 0.231 3.320 330.536 0.235
C.V(%) O ok oy o 10.697 16.04 11.065 10.838 16.190
ns: Non- significant Slssme NS
*and **: Significant at 1% and 5% probability levels, reseptively L0556 5 gy el o 53 Jls gan 5 5 4 ¥ 5 F

AV-AA 5 AF-AY sladle s s 5 —eSKale b ghins Ci2S 53 Sudne uobie ol 5 45 5ke 3 Shes 5 0ke duns o —¥ J gl
Table 3. Mean comparison of forage yield and minerals uptake in mixed cropping of hairy vetch-triticale (2007-2008,2008-2009)

St ol Ses ook o 035 7 s ol i ook Dl ol o5 Shes

Treatments  _:l5T sl Dry matter yield (kg.ha™) Nitrogen uptake (kg.ha™) Phosphorus uptake (kg.ha™) Potassium uptake (kg.ha™) Protein yield (kg.ha™)
Y1 Jsl Jlw 6923b 170.8b 14.8b 142.7b 1044.0b

Y2 s> Jlw 8923a 199.2a 18.14a 192.7a 1210.9a

T1 Al Sl 6018c 229.8ab 19.34a 195.5a 1436.7a

T2 S 5 Y0+l 7 V0 7426b 225.0b 19.44a 199.0a 1385.1b

T3 ISz 5 700 +eSale 700 8856a 232.6a 19.5a 200.9a 1412.2ab

T4 IS 5 VoSl 7 Y0 7984ab 136.3c 13.0b 136.0b 812.5¢c

T5 A I8 5 7228b 101.3d 10.9c 107.2c 590.8d

(T1= Sole cropping of hairy vetch; T2= 75% hairy vetch+25%triticale; T3=50% hairy vetch+50%triticale; T4= 25% hairy vetch+75%triticale; T5= Sole cropping of triticale)
(Y1=(2007-2008) _z=sle3T Jsl Jbe 3 Y2=(2008-2009) jzLe5T o35 JL)
(T1l= el Lalls iS¢ T2 = Sal/vo + A8 5 700 T3= ¢Sale 70+ Az 5 70+« Th= ¢Sale /¥0+ Sz 5 V0 (T5 = J&s 5 Lalls iS)
L (g5l gme S glis M);@leclw,; Sl glaals w3 g05T olal pr cdizn &5 2ie oy Lgl)b‘\f&\.»aisl:»o}:.«jh):

Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan’s Multiple Range Test
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Table 4. Mean comparison of forage yield and minerals uptake in mixed cropping of hairy vetch-triticale (2007-2008)

oSz osle s Shas ol Lol 055 20 ol Ol b ol e ol s Slas
Treatments LT sk,ls  Dry matter yield (kg.na™)  Nitrogen uptake (kg.ha®)  Phosphorus uptake (kg.ha®)  Potassium uptake (kg.ha™)  Protein yield (kg.ha™)
T1 Ll ¢Sl 5894c 218.2a 17.8a 171.8a 1364.2a
T2 IS 5 L0 +eSab T Vo 6954h 208.7a 17.8a 172.1a 1285.9a
T3 IS 5 700 +eSals 70 8111a 219.4a 17.9a 173.9a 1339.2a
T4 I 5 L VO+eSal Y0 7139b 120.9b 11.1b 109.0b 725.0b
T5 LAl A 6519bc 86.7¢c 9.3c 86.6¢ 505.8¢c

(T1= Sole cropping of hairy vetch; T2= 75% hairy vetch+25%triticale; T3=50% hairy vetch+50%triticale; T4= 25% hairy vetch+75%triticale; T5= Sole cropping of triticale)
(T1= &St palls oS T2 = Sali/ve + s 5 70 T3= eSala /b + ds 5 70+« T= ¢Sale Y0+ 8z 5 7V0 (5= d8s 5 Lol ciS)
LIl gme o gliS ..Lp):c'u*du.‘.»lcla»): ﬂ\:élwl:xgo}a)walﬂcm S e oy - 5‘)\)6@\.&@5;’@@)&»:}&):
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan’s Multiple Range Test

WAV AN Jlo s I8 5 —eSKale b e o287 53 et jolie ol 5 45 ke 3 Shes ke dslio 0 J sl

Table 5. Mean comparison of forage yield and minerals uptake in mixed cropping of hairy vetch-triticale (2008-2009)

St osle s Shes odkd Lol 059 2 ok Ll b o ld oder sl oS5 5, Ses
Treatment 5T s,les  Dry matter yield (kg.ha™) Nitrogen uptake (kg.ha™) Phosphorus uptake (kg.ha®) Potassium uptake (kg.ha™) Protein yield (kg.ha™)
T1 LA Sl 6142b 241.4a 20.8a 219.2a 1509.2a
T2 I 5 L0 +eSak T VO 7899a 241.3a 21.0a 225.8a 1484.4a
T3 I 5 L0+l 10 9601a 245.8a 21.1a 227.8a 1485.3a
T4 I 5 L VO+eSale 7 YO 8829a 151.8b 14.8b 162.9b 900.0b
T5 LAl I8 5 7936a 115.9c 12.6b 127.8b 675.8c

(T1= Sole cropping of hairy vetch; T2= 75% hairy vetch+25%triticale; T3=50% hairy vetch+50%itriticale; T4= 25% hairy vetch+75%itriticale; T5= Sole cropping of triticale)
(Tl= ol Lalls iS¢ T2 = Sal/ve + A8 5 70 T3=2eSal 10+ s 570+« Td= ¢Sale Y0+ J8z 5 7¥0 (T5= d8s 5 Lol ciS)

L, gyl g sl M)zﬁdw‘ch“): ﬂ\:élhl:k&y}TwulJ{cM SS e oy L_g\)\:n\f&\n@islgo‘,uﬁ):
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan’s Multiple Range Test
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Table6. Land Equivalent Ratio for dry forage yield and protein yield in mixing ratio of hairy vetch-triticale (2007-2008 and 2008-2009)

LER) a5 s plp o

S NALTRESIWATS IS 50+ Sallde AR C SAWA L
75% hairy vetch+25%triticale ~ 50% hairy vetch+50%triticale ~ 25% hairy vetch+75%triticale
Mixing ratio L=l s Ly, [ Lp+Ly Ly L, Lo+l L, L Lo+l
AV Jlo SKist s gle s Shee
Dry matter yield year 2008 0.75 0.39 1.14 0.66 0.66 1.32 0.29 0.84 1.13
Ml it @i gle s Sl
Dry matter yield year 2009 0.82 0.40 1.22 0.55 0.80 1.35 0.20 1.00 1.20
AY Jlo 55 5 Slas
Protein yield year 2008 0.75 0.52 1.27 0.65 0.89 1.54 0.21 0.86 1.07
M s 55 5 Slas
Protein yield year 2009 0.77 0.52 1.29 0.52 1.05 1.57 0.14 1.04 1.18
Js 5 = t=triticale Ssk=h=hairy vetch

leAJLw)b)L‘&h)br;%wﬂd&:‘%j— d(.&bL).lmLsLﬁC_,.wu)J&@A&bﬁa&a&wﬂ)&b)‘@—VJjb
YYAV=AA 5 \YAZ-AY
Table 7. Actual and expected forage yield (kg.ha™) in mixing ratio of hairy veteh-triticale (2007-2008 and 2008-2009)

ok (g oy Sl s Slas sl Sl s Ses kb o A IS 0 Ses (W ASR s Ses ekd o bl Sles (1 bl Sles
A=AV Jlo St 46 ke 5 Shas Expected yield of hairy Actual yield of hairy Expected yield of Actual yield of Expected yield of mix Actual yield of
Dry matter yield ( 2007-2008) vetch vetch triticale triticale cropping mix cropping
LAl il 5894.85 5894.85 0 0 5894.85 5894.85
ALV I RE SIVAYN 4421.13 4433.12 1629.94 2520.88 6051.08 6954.00
ISz 5 L0+l 70 2947.42 3876.78 3259.88 4234.31 6207.31 8111.10
I 5 7 VoreSiale YO 1473.71 1676.55 4889.83 5462.46 6363.54 7139.01
LAl I 5 0 0 6519.77 6519.77 6519.77 6519.77
M-AV Il st a6 ke 5 Slas
Dry matter yield2008-2009

LAl it 6142.49 6142.49 0 0 6142.49 6142.49
IS 5 7 Y0 +eSal L VO 4606.86 4886.15 1984.03 3013.69 6590.90 7899.84
IS 5 100 +eSKals 7.0 3071.24 3305.84 3968.07 6295.80 7039.32 9601.64
I 5 7 VoreSiale Y0 1535.62 1215.47 5952.11 7614.20 7487.73 8829.66
LAl I 5 0 0 7936.15 7936.15 7936.15 7936.15
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2 LETHIE0 o o S22l L (il 4 by e
Rl b5 5 e ol sl e bdis LS 5
Banik, ) 0, Ken 5 ¢SGL .ol os 315 Oliioes
ol 3l b otST )y L 5 (et al., 2006
b by S g S s S e S 5
S i b lies i8S glasled 53 e 5l ea izl
535 Shlgblay Ly s ol 53 a alls ciS
Ly lswe o255 (Reddy and Willey, 1981) L
Sl 1= LER O (e el 5 sl 00 055
VTP 5 by b (055 75 i e JS
3 S es &8 das o DL § 350 pl 2352 1/ YO 5V/YA
@M oble i ol U b e 5T YL
Syl bl

S b gle old i i 5 81y Jguames ldis
53 a0l s 1V gl 5 by lies (6l (6
il 3 Shae WISz Sl LB LS 5 S
5 e bliun salas ¢l 53 OS5I 6
DL § 3 sn ol 45 sl odd (o oy 5 Sas
53 S 5 L b g lee ST e e
ol Gl s el S bgle W 5l elS
Nl JS Ol e 2alS 4 Ol Ly A 5 LS
o b gl 55 gl 8 0555 nll) el 3 b
Eelol on olE S8 3 &oslis Yzl o g3le 4 513
ren 30t ALE iy [ 4 5 pe S5k
b o 53 ap AL (S5 Il el gy
Ao 3 VO $SCile Lo )3 YO b ies 5 .l 0y &
3 e A 5 (s 5 Sas i3 Jlo > IS 5
Sl nily s Shee Js o35 5l 550 5 Shas
Kos Ojle a ol 03 g sl 5 50 5 Shee 51 S
il sy 0 b g le )3 Sl s Slas 2l
oS 53 bsn IS )3 5 0dd Ol IS 5 5 Shes
e 5>, Sas )l Sl T 2287 oS5 4 o
ol ol

YVA

(LER) bgloe culs” (Shund gu
bsloe CiS slasled aldS 55 e (60l S
o N S pasn ol 5252 80 Sl 555
Col 458 53 Lalls gla iS4 b yliee i
5, Shes 5 51 LER (o i gl Jle s (8 Jsu)
O +eSile dwoy3 00 Hlas a0 by 0 ¢S 4 ke
ol das s Olas & 5 LERSVY L s 5 Ao s
oS 93 1S G 4 S Sy a o b 515 e
&l 4S Az s OLES LER Ol s ool Sl 03
4 5ke  guamen U 430 8 ASANNY 0357 o
M)>b~+d§ihwj:b~:)§lwcjw)d§i>'-
M&JJM)QV*‘&L;&MJQ(A&:H;
ol ilasT s K5 ol .l S 35
Lo VY iS4 S bl S (e
sl 53 Cul 03,8 U 5 (6 by J sz
s by e St disle > Slas L ILER 0 2l
L I 5 dao 3 00+ il o300 )l
S das e 0L 5 LER Oljee ol .35 LER=V/YD
s iS55 p S S 454 03T oty 6l
A3 00 Hles 3 Slas fgame) St b yle
4‘5:_:5a§_:w,;(45t§,g;w,;a-+¢§.m
JENFIC B URCI kPSPPSR 1
S 0 S bglins ST s Sl LT )
Sl 03 S U g (6 s  guames Aoy YO 2iS
ol o 3 Slas 5 1 e 5 S
IS a0 +eSile Lo )3 00 Slas s
) Sl cp i VBV g3 Lo 53 51/0F Jsl JL
OF Jsl dlw 53 ;K03 &sle sl ozl s 5 o
@jcuyjﬁ .\_..g,mvpgduﬁj.w,;
LER 1 ;S . Cils ol 53l 228 &S5 ) G 0k
Ly o boglies CiS 55 Jle 95 » 55 LER-protein s
S 30 ISD 5 Ao 3 VO +ESKile Loy YO Sl
Sl g o 5 b gloee L28T lasled b 4 o

Ol 035 wosdie b LI s )l5, 55 5 6 5ol


www.SID.ir

Yedigle CaS s Slae U5

) CodS o VL 5 a8 o 2y oS 55 51 plaS o 0390 yls L a5 deas 3 00+l
YL s oman g arils abge Ay L ) 5 ool Giad (05,50 o (S 03l 5 Slas

By e Gl S P S S s b i ple 4 Sl ol 5
References odliiwl 390 mbw

Anil, L., J. Park, R. H. Phipps and F. A. Miller. 1998. Temperate intercropping of cereals for forage: A
review of the potential for growth and utilization with particular reference to the UK. Grass Forage Sci. 53:
301-317.

Arsalan, A. and F. Kurdali. 1996. Rainfed vetch-barley mixed cropping in the Syrian semi-arid condition
s.I1.Water use efficiency and root distribution. Plant Soil. 183: 149-160.

Assefa, G. and |. Ledin. 2001.Effect of variety, soil type and fertilizer on the establishment, growth, forage
yield, quality and voluntary intake by cattle of oats and vetches cultivated in pure stands and mixtures. Anim.
Feed Sci. Tech. 92: 25-111.

Banik, P., A. Midya, B. K. Sarkar and S. S. Ghose. 2006. Wheat and chickpea intercropping systems in an
additive series experiment: advantages and weed smothering. Europ. J. Agron. 24(4): 326-332.

Beets, W. C. 1982. Multiple Cropping and Tropical Farming Systems. Westview Press Boulder.

Clayton, G. C. and G. Campell. 1997.Grass Pea (Lathyrus sativus) IPGRI. Rome, Italy.

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

Ghaffari., A. 1998. Comparison of yields of alfalfa and orchard grass in pure and mixture planting. Seed Plant J.
14(3): 1-9. (In Persian with English-abstract).

Ghasemi, M., M. Vahhabzadeh, G. H. Khalilzadeh and A. Gharib Eshghi. 2004. Study on grain yield, yield
components and green fodder of triticale and barley cultivars. Seed and Plant J. 20(3): 345-358. (In Persian
with English abstract).

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.

Javanshir, A., A. Dabbagh Mohammadi Nasab., A. Hamidi, and M. Gholipour. 2000. The Ecology of
Intercropping. Jahad Daneshghahi Mashhad Press. (In Persian).

Karadag, Y. 2004. Forge yields, seed yields and botanical compositions of some legume-barely mixtures under
rain fed condition in semi-arid regions of Turkey. Asian J. Plant Sci. 3(3): 295-299.

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

Koneshlo, H. and D. Mazaheri. 1997.Comparison of mixcropping and pure stand of Secale montanum and
hairy vetch. Pajouhesh- Va- Sazandegi. 34: 66-67. (In Persian with English abstract).

Kundu, B. C. and B. N. Chatterjee. 1981. Growth analysis of turmeric as a sole crop and in mixture with other

Yva


www.SID.ir

WA Ol o ol ‘r,u),ﬂu?g"glﬁt =105 pske A"

crops. Indian Agri. Sci. 52: 584-589.

Lanyasunya, T. P., H. R. Wang, W. O. Ayako and D. M. Kuna. 2007.Effect of age at harvest and manure or
fertilizer application on quality of Vicia villosa Roth. Agric. J. 2(6): 641-645.

Lithougidis, A. S., I. B. Vasilakoglou, K.V. Dhima, C. A. Dordas and M. D. Yiak Oulaki. 2006. Forage
yield and quality of common vetch mixtures with oat and triticale in two seedling ratios. Field Crops Res. 99:
106-1130.

Mead, R. and R. W. Willey. 1980. The concept of Land Equivalent Ratio and advantages in yields from
intercropping . Exp. Agric. 16: 217-228.

Neumann, A., K. Schmidtke and R. Rauber. 2007. Effects of crop density and tillage system on grain yield
and N uptake from soil and atmosphere of sole and intercropped pea and oat. Field Crops Res. 100: 285-293.

Nnadi, L. A. and 1. Haque. 2008. Forage legume-cereal systems: improvement of soil fertility and agricultural
production with special reference to sub Saharan Africa.ILCA.P.O.Box 5689.Addis Ababa, Ethiopia.

Osman, A. E. and A. M. Osman. 1982. Performance of mixtures of cereal and legume forage under Irrigation
in the sudan. J. Agric. Sci. Camb. 98: 17-22.

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 compitition approch, J. Appl. Ecol. 39:
416-426.

Posler, G. L., A. W. Lenssen and G. L. Fine. 1993. Forage yield quality compatibility and persistence of
warm season grass-legume mixture. Agric. J. 85: 554-560.

Reddy, M. S. and R. W. Willey. 1981. Growth and resource use studies in an inter crop of pearl millet-
groundnut. Field Crops Res. 4: 13-24.

Walling, 1., W. Van. Vark, V. J. G. Houba and J. J. Vander lee. 1989. Soil and plant analysis , A series of

syllabi. Part 7. Plant Analysis Procedures. Wageningen Agriculture University.

YA«


www.SID.ir

Yedigle CaS s Slae U5

Study of dry forage yield and quality of hairy vetch and triticale in pure stand
and mixed cropping

Shobeirri, S. S.%, D. Habibi? A. Kashani®, F. Pak Nejad*, H. Jafari® and
J. Lamei®

ABSTRACT
Shobeirri, S. S., D. Habibi, A. Kashani, F. Pak Nejad, H. Jafari and J. Lamei. 2011. Study of dry forage yield and
quality of hairy vetch and triticale in pure stand and mixed cropping. Iranian Journal of Crop Sciences. 13(2): 269-281

(In Persian).

To compare dry forage yield and quality of hairy vetch and triticale in pure stand and mixed cropping, a
field experiment was carried out in Zanjan Agricultural and Natural Resources Research Center, in 2007-2008
and 2008-2009 growing seasons. The experiment was layed out as randomized complete block with five
treatments and four replications. Treatments were mixing ratio-including, hairy vetch and triticale pure stand,
mixtures of 75% hairy vetch+25%triticale, 50% hairy vetch+50% triticale, 25% hairy vetch+75% triticale. The
seeding rate of hairy vetch and triticale were 90 ,125 kg.ha™, respectively. Analysis of variance showed that
there were significant difference between two growing seasons and cropping components. Dry forag yield,
nitrogen, phosphorous, potassium and protein yield were significantly higher in second year. Mixed cropping of
50% hairy vetch+50% triticale-showed higher performance than other treatments for dry yield, uptake of
nitrogen, phosphorous, potassium-and crude protein yield. This mixed cropping had 8850 kg.ha™ dry forage
and 1412.26 kg.ha™. For all mixed cropping, land equivalent ratio (LER) was greater than 1, and 50% hairy
vetch + 50% triticale treatment had the highest LER and LER for crude protein yield. LER for dry forage yield
of the mixed cropping of 50% hairy vetch+50% triticale was 1.32, 1.35 and LER for crude protein yield was
1.54, 1.57, respectively.

Key words: Hairy vetch, Mixed cropping, Protein yield, Land Equivalent Ratio and Triticale.
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