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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
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[ S s olipd (G g Sos i - T S 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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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
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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\..nubr.:.»lg oS5 5, Ses
S.0.V JRE d.f Dry matter yield Nitrogen uptake Phosphorus uptake Potassium uptake Protein yield
Year b 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 S AF-AY sladle s I 5 —eSKale b ghins iS5 Sdme uobie ol 5 45 5ke 3 Shes 5 S0ke 4o —¥ 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 o o 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) _zsle3T Jsl Jbe 5 Y2=(2008-2009) jzLe5T o35 JL)
(T1l= el Lalls iS¢ T2 = Sal/vo + A8 5 700 T3= ¢Sale 70+ Az 5 10+« Th= ¢Sale /¥0+ Sz 5 IV0 (T5 = J&a 5 Lalls iS)
L (g5l gme S glis .w);@dwlclw,; 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 sw,ls  Dry matter yield (kg.nha™)  Nitrogen uptake (kg.ha™®)  Phosphorus uptake (kg.ha®)  Potassium uptake (kg.ha™)  Protein yield (kg.ha™)
T1 Ll ¢Sl 589%4c 218.2a 17.8a 171.8a 1364.2a
T2 IS 5 L0 +eSab T Vo 6954b 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)
(Tl= el jalls iS¢ T2 = Sali/ve + s 5 70 T3= eSala /0 + ds 5 70+« Th= ¢Sale Y0+ 8z 5 7V0 (5= d8s 5 Lol ciS)
LI ()l 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
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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 PR R PU I 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%triticale; T4= 25% hairy vetch+75%triticale; T5= Sole cropping of triticale)
(Tl= ol Lalls iS¢ T2 = Sal/ve + s 5 70 T3= ol 100+ Jx 5 70+« T= ¢Sale Y0+ I8z 5 7¥0 (T5= d8s 5 Lol ciS)

L, gyl g sl M)zﬁdw‘ch“): ﬂ\:élul:ko}n)‘-{wul}{cw 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 Ll 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
I8 5 = t=triticale «Sal= h=hairy vetch

leAJLw)b)L‘&h)br;%wﬂd&:‘%j— d(.&bL)lmLsug“_wu):&@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 vetch-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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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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