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Effect of manure application on forage yield and quality of barley (Hordeum
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Table 1. Physical and chemical properties of soil in experiment site

24505 Gor STl ety S 558 SRy e
Sampling &Sl 2db Organic matter K P N 5 ! EC Clay Silt Sand
depth (cm) Soil texture (%) (mgkg")  (mgkgh (%) pH (umhosecm™ (%) () (%)

0-30 Clay 0.76 214 72 0.05 74 3.6 44 40 16
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Table 2. Chemical properties of cow manure used in the experiment

- = Oisfs e S A e
K(mg.kg" P(mg.kg™") N(%) pH EC(umhos.cm™)
3462 812 0.43 7.1 3.2
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Table 3. Mean comparison of dry matter yield and crude protein of forage of barley and fenugreek

mixture in manure and intercropping ratio treatments

oS asle s Sles ol s
Dry matter yield (kg.ha™) Crude protein (%)
w2358 w2358
Lbglies 28 s Manure (t.ha™) Manure (t.ha™)
Intercropping treatments 0 12 24 36 0 12 24 36
Cl 2183.3b 24333ab  2366.6ab 2833.3ab 8.12¢ 9.37¢c 10.31b 10.62b
C2 1462.5¢cd 1600.0c 1683.3bc 1875.0bc 10.62bc  10.87b 11.12b 11.12b
C3 1183.3de 1100.0e 1216.6d 1508.3¢ 11.25b 11.31b 11.87b 12.18b
C4 908.3e 1125.0d 1300.0cd 1266.6d 11.68ab  11.93ab 13.12ab 13.43ab
Cs 1200.0f 1400.0cd  1633.3c 1283.3cd 18.75a 19.37a 19.81a 20.00a
C6 2174.6bc 1894.0bc  2160.6b 2349.6b 10.65b 10.81bc 11.00b 11.18b
C7 2460.9ab 2488.6a 2847.4a 3055.3a 10.93b 11.06b 11.12b 11.25b
C8 2775.0a 2950.0a 2983.3a 3166.6a 11.25b 11.50b 11.87b 12.18b

L1 (5513 e g5 A3 gy Sl o 53 LSD 03037 olsl iz &5 0 U5 (51l o7 oo ile D50 2 55
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using LSD test
ViUV e Y caldia Y alllB VO 4 g UY0 calia 0 + - V0 e U0+ s IV e N el 5 4 C8, CT7, C6, C5, C4, C3,C2, C1

RS 7 L PO RS-R/A 2 A s

C1: 100% barley, C2: 75% barley + 25% fenugreek, C3: 50% barley + 50% fenugreek, C4: 25% barley + 75% fenugreek, C5: 100% fenugreek,
C6: 100% barley + 16.6% fenugreek, C7: 100% barley + 33.3% fenugreek, C8: 100% barley + 50% fenugreek
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Table 4. Mean comparison of protein yield and ash content of forage of barley and fenugreek mixture in manure

and intercropping ratio treatments

RETPRSN dyle fSl
Protein yield (kg.ha™) Ash content of forage (%)
s 3sS s 3sS
Lbglies 28 s Manure (t.ha™) Manure (t.ha™)
Intercropping treatments 0 12 24 36 0 12 24 36
Cl1 176.8b 226.2b 243.7ab  300.3ab 7.7¢ 7.5b 6.6¢ 7.4c
Cc2 155.0b 172.8bc  186.8¢c 208.1c 8.0b 7.9b 7.8bc 8.0b
C3 132.5bc 124.3¢ 143.5d 182.5¢d 8.2b 7.9b 8.2b 7.8bc
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C6 230.5a 204.5ab  237.6bc  260.8¢c 7.6b 7.4b 7.3¢ 7.3¢c
Cc7 268.2a 273.7a 316.0a 342.1a 7.6b 7.5b 7.4c 7.3¢c
C8 301.8a 239.2a 352.0a 383.1a 7.5b 7.9b 7.3¢c 7.4c
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C1: 100% barley, C2: 75% barley + 25% fenugreek, C3: 50% barley + 50% fenugreek, C4: 25% barley + 75% fenugreek,
C5:100% fenugreek, C6: 100% barley + 16.6% fenugreek, C7: 100% barley + 33.3% fenugreek, C8: 100% barley + 50% fenugreek
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Table 5. Effect of proportion intercropping on total carbohydrate, NDF, ADF, DMD and ME of forage in

intercropping treatments of barley and fenugreek

b glies 028 glalans Carbohydrate NDF ADF DMD ME
Intercropping treatments (mg.g™h (%) (%) (%) (%)
Cl 71.8a 44.0a 29.1a 54.7g 7.1e
C2 59.7d 41.1c 28.0b 66.2cd 7.7cd
C3 54.0e 42.2bc 26.0c 66.3¢c 7.8¢c
c4 50.2f 39.2d 25.2¢ 72.2b 8.2b
C5 49.5f 35.1e 23.4d 78.1a 9.5a
Co6 71.0ab 43.6ab 29.1a 56.8f 7.5d
C7 70.5b 42.6abc 28.4ab 58.8¢ 7.6cd
C8 68.5¢ 42.3bc 28.2ab 59.4de 7.8d

INSIF + o TN e cAldZs LN e eSO+ o YO callii VO + o 0 aldlB U0+ UV (e IV e 5 4 C8, CT7, C6, C5, C4, C3, C2, C1

Al:.l.:l..ﬁt'/‘b'+ﬁ'/4\" LW’/W/V#—ﬁ%\" Al

ME ,DMD ,ADF ,NDF e plts (6551 st 05ls ozt CoblB (gt oty 55 55 Jshomal CoUI ¢ 5 oty 3 55 Jglowal U 5
C1: 100% barley, C2: 75% barley + 25% fenugreek, C3: 50% barley + 50% fenugreek, C4: 25% barley + 75% fenugreek,
C5: 100% fenugreek, C6: 100% barley + 16.6% fenugreek, C7: 100% barley + 33.3% fenugreek, C8: 100% barley + 50%

fenugreek

NDF: Neutral Detergent Fiber, ADF: Acid Detergent Fiber, DMD: Dry Matter Digestibility, ME: Metabolizable Energy
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Table 6. Comparison land equivalent ratio in different levels of manure and intercropping ratios of forage barley and fenugreek

) SRl s

Land equivalent ratio
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S e s S o Faome
Barley Fenugreek Total
s 38 s 38 s 35S
bglses S2S glacs Manure (t.ha™) Manure (t.ha™) Manure (t.ha™")
Intercropping treatments 0 12 24 36 0 12 24 36 0 12 24 36
Cl - - - - - - - - - - - -
C5 - - - - - - - - - - -
C2 0511 0523 054 0.592 0.142  0.146  0.151  0.156 0.653 0.669  0.691 0.784
C3 0267 0272 0332 038 0.28 0287 0312 0312 0.547 0.559  0.644 0.711
Cc4 0.106 0.155 0.167  0.181 0.517  0.541 0.55 0.584 0.623 0.696  0.717  0.765
Co 0.905  0.996 1 1 0.076  0.079  0.77 0.079 0.976 1.06 1.07 1.07
Cc7 0.883 0905 0.931 0.994 0.158 0.161 0.171  0.172 1.04 1.06 1.1 1.16
C8 0.694 0.717 0.789  0.897 0259 0.269 0.273  0.284 0.953 0.986 1.06 1.18

ALes 00+ Ve CallE T 4 e N B NS/ e U e Al TN el VO 4 e YO caldin V00 + g U0 B YO + s V0 Ve e 5 4 C8, CT, Co, C5, C4, C3, C2, Cl
C1: 100% barley, C2: 75% barley + 25% fenugreek, C3: 50% barley + 50% fenugreek, C4: 25% barley + 75% fenugreek, C5: 100% fenugreek, C6: 100% barley + 16.6% fenugreek,
C7:100% barley + 33.3% fenugreek, C8: 100% barley + 50% fenugreek
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Effect of manure application on forage yield and quality of barley (Hordeum

vulgare L.) and fenugreek (7Trigonella foenum-graecum L.) in intercropping
Ghanbari, S.l, M.R. Moradi Telavat® and A. Siadat’

ABSTRACT

Ghanbari, S., M.R. Moradi Telavat and S.A. Siadat. 2016. Effect of manure application on forage yield and quality of
barley (Hordeum vulgare L.) and fenugreek (Trigonella foenum-graecum L.) in intercropping. Iranian Journal of Crop

Sciences. 17(4): 315 -328. (In Persian).

To determinate the optimum combination of barley with fenugreek in intercropping at different cow manure
levels, a field experiment was carried out as split plot arrangements in randomized complete blocks design with
three replications at research farm of Ramin Agriculture and Natural Resources University of Khouzestan, Iran
in 2014-2015 growing season. Four manure levels including; 0, 12, 24 and 36 t.ha" were assigned to main plots
and eight levels of replacing and addative ratios of intercropping including; 75% barley + 25% fenugreek, 50%
barley + 50% fenugreek, 25% barley + 75% fenugreek, 100% barley + 16.6% fenugreek, 100% barley + 33.3%
fenugreek, 100% barley +50% fenugreek and pure stands of barley and fenugreek were randomized in sub-plots.
Results showed that the highest dry matter yield (3166 kg.ha™) obtained from 100% barley + 50% fenugreek
with 36 tha”' of manure. The highest crude protein content and dry matter digestibility obtained in pure
fenugreek with 36 t.ha” of manure. The highest levels of total carbohydrate obtained from pure barley with 24
t.ha” of manure. Results of this experiment showed that 100% barley + 50% fenugreek with 36 t.ha™ of manure
produced the maximum dry forage yield and quality and the highest LER (1.180), therefore was identified as

superior treatment.

Keywords: Barley, Crude protein, Fenugreek, Dry matter digestibility, Intercropping and Land equivalent

ratio.
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