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Table 1- Chemical anaysis of cattle manure

<! N (%) P (%) K (%) Fe (mg/kg) Zn (mg/kg) Mn (mg/kg)
Water (%)
421 21.4 7.6 1.47 7431 93 372
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Table 2- Variance analysis of dry matter and grain of millet and bean
o O Seis ook o Slos Lugd Sl 00lo o ,Slos Ol @l o Slos Log) &ils o5
Ol i 2lio df Dry matter yield of Dry matter yield of Grain yield of Grain vield of bean
S.0.vV millet bean millet y
Mean Square
IS5
’,’S“ . 2 43231.10"° 9231.24"° 944.61"° 101.32"¢
Replication
> 3 523942.11° 654311.58° 72356.19" 5743.61"
Fertilizer
Al 6 81152.93 71647.84 3485.05 857.29
Error a
bl ) 3 194023.22" 5143721.12" 7145.39" 712.86"
Intercropping
sty 3041261" 524113.73" 3946.82° 594.20°
Fertilizerx Intercropping
b sl 24 28641.25 40219.62 452.76 221.43
Error b
Sl b ; 11.20 18.43 15.27 951
CV (%)

**x %

)bg;ux_én.sﬁ'/,\5&JL«;‘>|GIQ.,;)¢)|¢‘5;_M%):Q ,
*, ** significantly at the 5% and 1% levels of probability respectively and ™ (non significant)
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Table 3- Variance analysis of 1000-seeds weigh and Harvest index

031 818 5132 ¢y 59 Lugd &ils I3 (439 O3 eils y sl Lugl cublo a5l
Ol s’ @ale df 1000-seeds weight of 1000-seeds weight ~ Harvest index of millet Harvest index of
S.0.vV millet of bean bean
Mean Square
S5 5 024" 16.27"° 1.02"8 0.83"¢
Replication ’
> 3 0.95" 192.06" 25.09° 4107
Fertilizer
sl 6 0.32 29.96 3.86 6.25
Error a
sl 3 1.01" 98.85" 29.61° 10.64"
Intercropping
sla X 258 0.02" 20,51 6.93" 7.520
Fertilizerx Intercropping ’ ’ ' '
b st 24 0.09 34.19 8.42 8.09
Error b
Sl e r - 8.34 2.62 16.84 10.06
CV (%)

ogime e NS 57N 50 Jliol aw 10 4o e csp 4 *¥*
* ** dgnificantly at the 5% and 1% levels of probability respectively and ™* (non significant)

*
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Table 4- Variance analysis of CP and mineral elementsin millet forage

ol st Pl eiigy o oLy
e il df cP P K
S0V Mean Square
s ) 0149 0.026™ 0.188"*
Replication '
> 3 0.384" 0.120° 0513
Fertilizer
Al 6 0.172 0.144 0.204
Error a
byl . 3 0.201" 1.163 0.286"
Intercropping
teitcd 9 0.131° 0.119" 1.659"
Fertilizerx Intercropping
b st 24 0.109 0.120 1.783
Error b
Sl - 13.49 24.91 2055
CV (%)

Nogime e NS 7Y 50 Jluml mhaws 1o Jlo o iy 5, *
* ** ggnificantly at the 5% and 1% levels of probability respectively and "° (non significant)

Log ddgle Jors polic g pls 1y uib)lg 432 -0 Jgua

Table 5- Variance analysis of CP and mineral elementsin bean forage

s e Pl uioy b o]
Sl e df cp P K
SOV Mean Square
IS5 ) 0,08 0.002"¢ 0.156"°
Replication
°?5_ 3 0.968" 0.028" 0.160°
Fertilizer
Al 6 0.191 0.005 0.152
Error a
sl 3 0.197' 1.010 0.300°
Intercropping
cesithc 9 0.147" 0.007" 0.218"
Fertilizerx Intercropping
b sl 24 0.061 0.009 0.233
Error b
Ol ds o
T e - 17.61 22.43 15.56
CV (%)

Mosme e NS 7Y 50 Jloil mhaws 1o Jlo me iy ¥F %
* ** ggnificantly at the 5% and 1% levels of probability respectively and ™ (non significant)
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Table 6- Variance analysis of land equivalent ratio (LER)

Ol ki @alio Sl 00lo 5l (0 52l o 15 3 Shos (515 (03 (8 3l 32 Coand
sov df LER of dry matter LER of grain yield
Mean Square
e
? _)SJ . 2 0.192"s 0.094"s
Replication
25 3 0.716" 0.351"
Fertilizer
a glas
¢ 6 0.234 0.011
Error a
Ll X .
s 3 0.199 0.276
Intercropping
Dol X o5 9 0.112"s 0.025"¢
Fertilizerx Intercropping ' '
b st 24 0.127 0.183
Error b
s
o - 12.90 1854
CV (%)

Jogime 2 NS 57N 50 Jliol o 10 )lo e csg 4 ¥* L, *

* ** ggnificantly at the 5% and 1% levels of probability respectively and ™° (non significant)
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Table 7- Mean comparison for element contents in millet forage (kg/ha)

i <ok 4 <1 <is a8 <
Lo ’.1“ ole ois @l 8,5kas Lugd gails o ,5lac
Treatments 03! ) s _ Grain yield of Grain yield of
Dry matter yield of Dry matter yield of millet bean
millet bean
6995 alizes polie
Fertilizer + manure
sh5 po 49852 ¢ 1986.2 ¢ 521.1¢ 397.7¢
Unfertilized
tlensd JAS °’5 5811.3 b 2671.8 &b 700.9b 598.7 b
Complete fertilizer
|
e o5 25 5169.9 ¢ 2351.8b 6412 541.2b
Complete manure
o 355 ai + als 055 G
6320.8 a 29701 a 9714 a 7134 a
half fertilizer + half manure
Lyts | slacans
Intercropping
03 Loyl
Millet Bean
100 0 6812.7 a - 13421 a -
75 25 6634.4b 1252.2d 11796 a 1949c
52 50 5833.7¢c 1877.1c 719.3b 511.6b
25 75 4229.3d 33119b 602.1b 7102 a
0 100 - 3712.6a - 800.3a

s 70 Jloisl mhaw 58 g5kl o e gles w3l (g jo 50 wlie By, shls slo Sl
Mean fallowed by similar |ettersin each column, are not significantly at the 5% level of probability.
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Table 8- Mean comparison of fertilizer and intercropping treatments

. cald > L
boles ? Lol cdlo p as L 03 410 5152 (33 Lagd &ils 5132 (459
Treatments ‘;”_" Harvest index of  1000-seeds weight of ~ 1000-seeds weight of
Harvest index of bean (%) millet (g) bean (g)
millet (%)
L§°55 lisee ),[QLE.A
Fertilizer + manure
529355 s 234D 236b 414a 2412a
Unfertilized
Loty JolS
tloard Jo6 258 273a 252b 484a 260.5a
Complete fertilizer
s Jals
1S JalS 25 276a 302a 441a 267.6a
Complete manure
e .
tloand 055 ha v ool 055 el 284a 294a 467a 279.7 a
half fertilizer + half manure
LM slacaws
Intercropping
3 Logl
Millet Bean
100 0 221b - 429b -
75 25 243 b 24.2b 4.76b 231.4b
52 50 244b 25.12b 5.02 ab 2409 ab
25 75 279a 28.7a 541 a 248.2 a
0 100 - 3142 a - 256.1a

s 70 Jloisl mhaw 48 g5kl o e glis w3l g jo 50 wlie By, slls slo Sl
Mean fallowed by similar letters in each column, are not significantly at the 5% level of probability.
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Table 9- Mean comparison of fertilizer and intercropping treatments on CP and mineral element

contents
Lo Millet o)) Bean Lsg!
Treatments i s
. ; . Ly B, Ly
§095 iliseo yolio l‘CPU'.‘.t‘;S)i P (%) M"“; 3 FCPQ.‘.;S)?, P (%) |°K'.'.““;/v
Fertilizer + manure (%) K (%) (%) (%)
SB35 pas
Unfertilized
tlemd Jo5 255 5.02¢ 012b  164d 1191b 0.19b 093¢
Complete fertilizer
N aid 7.67 a 0.18 a 2.87 a 15.72a 0.30a 1.63a
Complete manure
il 255 hai b ool 055 o 6.67b 0.13b 254¢ 1503a 0.21b 1.38b
half fertilizer + half manure
L sloens 724a  017a  269b 1522a 0.27a 1421
Intercropping
Treatments
Lo
33 Ly
Millet Bean
100 0 6.05¢ 0.16a 279a - - -
75 25 6.73b 0.14a 251b 14.28b 0.22¢c 144b
52 50 7.17 a 0.11b 2.23¢c 1441b 0.28b 149b
25 75 7.61a 0.09b 2.14d 15.16 ab 0.31lab 1.77 a
0 100 - - - 16.16 a 0.34a 1.80a

Aiwd 10 Jloisl w45 gkl o e Dglas w3l g Ha 50 wlie By, s slo Sl
Mean fallowed by similar letters in each column, are not significantly at the 5% level of probability.
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Table 10 - Mean comparison of interaction of fertilizer x intercropping treatments

PO
JIN; Ol Shs ool o, fdas Ly is aole s Shes 03 4100 Sas L::LM Ol P g g ol oo
Treatment Dry marlrt]tiflré%ueld of Dry matter yield of Gralr?]ﬁllleetld of Grain yield of Cpfg:-z;gzla”et CF;(;patg)Zan
(kg/ha) bean (kg/ha) (kg/ha) bean %) (%)
(kg/ha)
Fily 5981.1 bc - 892.6¢c - 5249 -
Fal» 5647.5 ¢ 1514.2 g 701.8d 28199 5.80f 12629
Fils 53718 ¢ 18745f 4417 f 4625e 6.30e 12819
Fils 4739.3d 2536.5d 400.2 f 521.4d 6.92 cd 13.47 f
Fils - 3000.6 bc - 543.3d - 1450e
Foly 5897.4 bc - 11839b - 7.05c -
Fal, 5606.2 bc 2167.1e 900.1 be 346.2 f 742b 14.91d
Fol3 5412.2 c 2441.4d 580.9 de 546.5d 7.55ab 1512 cd
Foly 4526.3d 2841.2c 4935 f 690.8 b 7.86a 15.69b
Fols - 33124 a - 7176b - 1599a
Faly 6496.6 ab - 10976 b - 6.36 e -
Fsl, 6261.3 b 1891.3f 932.7 bc 3829f 6.73d 1453 e
Fsl3 57195c 2389.6 de 582.1de 552.6d 6.98 c 14.95d
Fsl, 4681.6d 28129c 450.2 f 632.1c 7.30b 15.06d
Fsls - 34383 a - 687.2b - 15.96 a
Falg 6611.7 a - 1421.1a - 6.86 cd .
Fal, 65734 a 21599e 976.4b 354.7f 7.17 bc 14.92d
Fals 6013.6 bc 2412.1d 643.4d 686.5b 7.36b 15.07d
Fals 54349 c 3195.7b 5716e 708.1b 7.73a 15.22¢c
Fals - 3594.3 a - 783.4a - 16.13a

Aien 10 Jlois! w55 gkl o e Dglas w3l g Ha 40 alie By, s slo Sl
Mean fallowed by similar |etters in each column, are not significantly at the 5% level of probability.
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Table 11- Land Equivalent Ratio (LER) for dry forage yield

gt oS 395 i LER (&l

B3 085 pae ot 395 Jolf Span (o0l 365 JolS S e o
LS Cnsi F F, Fs F ‘s"-»-w s 055 Glacamd ¢l

Intercropping (Unfertilized) (complete fertilizer) (complete manure) (half fertilizer + half LMus|
Ratio manure) LER Mean for
lm L, LER L, L, LER Ly L, LER L, L, LER integfgpping

atio

I, 061 0.23 084 079 0.38 1.17 069 033 102 083 046 129 1.08 b

I3 0.67 045 1.12 0.83 0.49 1.32 0.75 051 126 071 067 1.38 1.27 a

I4 046 0.73 1.19 057 084 1.41 048 0.76 124 053 091 144 1.32a

355 ke polis o LERGSL ) 131a L7 137
LER Mean for fertilizer b a

i 10 ezl mhas 5o gylel s e iglas w3l ygiw Ho 40 alie By y> sl slo  Silee
Mean fallowed by similar letters in each column, are not significantly at the 5% level of probability.
Logl o 0 ,Shae thp ey)) (o 0,Shoe L Logd V0 +0,3,) 7Y0 boglica tl g dLagh 70+ +0y5,1 70+ bglseo :l 3 dLug) Y0 +55,1 1Y bglsea ol
1: 75%millet+25%bean intercropping, I3 50%millet+50%bean intercropping, |4 25%millet+75%bean intercropping, L, millet
relative yield, Ly: bean relative yield.
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Table 12- Land Equivaent Ratio (LER) for grain yield

355 JolS & e it ol 395" s LER &l
DS 39S pus . o185 Jol5 I pao N )
Intercropping (Unfertilized) (compl tFi‘ dlizen (complete manure) (half fertilizer)+ half LM
: complete fertilizer manure
Ratio LER Mean for
Lo L, LER L, L, LER L, L, LER L, L, LER integrgpping
atio
I, 0.79 023 102 084 034 118 068 038 106 075 039 114 1.10b
I3 059 052 111 072 050 122 059 049 108 063 060 1.23 1.16b
Iy 048 071 119 051 076 127 038 087 125 046 083 123 1.25a
35 e il pLERGSL. g 4 1.22a 113 1.22a

LER Mean for fertilizer

References

s 70 Jloisl mhaw 48 g5kl o e gles w8l (g jo 50 wlie By, shls slo Sl
Mean fallowed by similar |etters in each column, are not significantly at the 5% level of probability.

solaiw! 8590 2obco

- Ayoola, O.T. and E.A. Makinde. 2007. Fertilizer treatment performance of cassava under

two planting pattern in a cassava-based cropping system. J. Res. Agriculture and
Biological Sciences. 3 (1): 13-20.

- Gangware, K.S. and K.P. Niranjan. 1991. Effect of organic manure and inorganic fertilizers
on rain fed fodder sorghum. Indian. J. Agricultural Science. 61: 193-194.

- Ghanbari, A. 2000. Wheat-bean intercropping as a low-input forage. Ph.D Thesis,
University of London. 353 pp.

- Helenius, J. 1990. Plant size, nutrient composition, and biomass productivity of oats and
faba bean in intercropping and the effects controlling Rhopalosiphum padi (Hom,
Aphididae) on these properties. Finland J. Agriculture Science. 62: 21-23.

- Hosseini, SM.B., D. Mazaheri, M. Jahansouz, and B. Yazdi Samadi. 2003. The effects of
nitrogen levels on yield and yield components of forage millet (Pennisetum
americanum) and cowpea (Vigna unguiculata) in intercropping system. Pajouhesh &
Sazandegi in Agronomy and Horticulture. 16 (59): 60-67. (In Persian).

- Jensen. E.S. 1996. Grain yield, symbiotic N2 fixation and interspecific competition for
inorganic N in pea-barley intercrop. Plant and Soil. 182: 25-38.

- Martin, R.C. 1998. The effect of soybean variety on corn — soybean intercrop biomass and
protein yields. Plant Sicence Department, Nova Scotia Agriculture College Turo Nova

Scotia B2n 5e3, Canada.
- Mazaheri, D. 1998. Intercropping. Press of Tehran University. Pp: 262. (In Persian).



10 VAR sl 0 s et op o o 5,8 lole 5 el Gl slaeedsS stngis - sale alra ||
]

- Mohamed Amanullah, M., A. Alagesan, K. Vaiyapuri, S. Pazhanivelan, and K.
Sathyamoorthi. 2006. Intercropping and organic manures on the growth and yield of
cassava (Manihot esculenta Crantz.). J. Res. Agriculture and Biological Sciences. 2 (5):
183-189.

- Parhamfar, T. 2006. Effect of macro and micro fertilizers and harvest time on yield and
quality of foxtail millet (Setaria italica). MSc thesis. University of Zabol. Pp: 102. (In
Persian)

- Ray. RW. and M.E. Macfadden. 1991. Fertility and weed stress effects on performance of
mai ze/soybean intercrop. J. Agron. 83: 717-721.

- Singh, B.P. and P.S. Chauhan. 1991. Plant density relationship on pearl millet (Pennisetum
glaucum)+green gram (Phaseolus radiatus) under dryland conditions. Indian J. Agron.
36: 100-103.

- Singh, G.N. 1973. Study on the intercropping of soybean with maize and sorghum. Indian J.
Agron. 18: 75-78.

- Sirousmehr, A., A. Javanshir, F. Rahimzadeh Khoye, and M. Moghaddam. 2003. Pearl
millet and common vetch intercropping. Journal of Biaban. 2: 250-263. (In Persian).

- Tavassoli, A. 2008. Effect of chemical fertilizer and farmyard manure on millet (Panicum
miliaceum L.) — red bean (Phaseolus vulgaris L.) intercropping. Journal of Agricultural
Science. 2 (5): 23-37. (In Persian).

- Tavassoli, A.A. Ghanbari, M.M. Ahmadi, and M. Heydari. 2009. The effect of fertilizer and
manure on forage and grain yield of millet (panicum miliaceum) and bean (phaseolus
vulgaris) in intercropping. Iranian Journal of Agronomy Research. 8 (2): 1-11. (In
Persian).

- Tohidi Ngjad, A., D. Mazaheri, A. Koocheki, and A. Ghalavand. 2004. Invaluation of maize
and sunflower intercropping. Pajouhesh and Sazandegi in Agronomy and Horticulture.
64: 34-45. (In Persian).

- Tolera, A., T. Tamado, and L.M. Pant. 2005. Grain yield and LER of maize-climbing bean
intercropping as affected by inorganic, organic fertilizers and population density. Asian
J. Plant Sciences. 32 (2): 34-39.

- Tolera, A., D. Feyissa, and H. Yusuf. 2005. Effects of inorganic and organic fertilizers on
grain yield of maize-climbing bean intercropping and soil fertility in Western Oromiya,
Ethiopia. Conference on International Agricultural Research for Development.
Stuttgart-Hohenheim. 1-9.



Journal of Crop and Weed Ecophysiology / Vol. 4, No. 3(15), 2010 16

Effect of Organic and Inorganic Fertilizers on Quantitative and
Quialitative Characteristics of Pearl Millet (Panicum miliaceum L..) and
Red Bean (PhaseolusvulgarisL.) in Intercropping

A. Tavassoli*, A. Ghanbari?, D. Ramazan®, and S.M. Mousavi-nik*

Abstract

This experiment was conducted at Agriculture Research Center of Zabol University
during 2007 cropping season. The experiment was split plot, based on randomized complete
block design with three replications. The main factors consisted of unfertilized (control) (Fy),
recommended fertilizer (F,), recommended manure (F3), half of recommended manure + half
of recommended fertilizer (F4) and sub factors were cropping of millet (I1), 75% millet + 25%
bean (I,), 50% millet + 50% bean(l3), 25% millet + 75% bean (14) and sole crop of bean (Is).
Results showed that were for these tow species the highest grain and dry matter yield and
harvest index (HI) obtained from half of recommended manure + half of recommended
fertilizer treatment. However, fertilizer treatments did not have significant effect on 1000-
seeds weight. Highest land equivalence ratio (LER) for grain and dry matter yield was
achieved from half of recommended manure + half of recommended fertilizer treatment. The
highest crude protein (CP), P and K content in each of the forage crops obtained from
recommended fertilizer treatment. Interrace culture different ratios treatments, for millet the
highest grain and dry matter yield and P and K content achieved from sole cropping. While
highest harvest index (HI), 1000-seeds weight and CP content in millet forage obtained from
their intercroppings. Highest bean values for al traits in achieved from its sole cropping.
Furthermore, highest LER for dry matter and grain obtained from 25% millet + 75% bean
treatment.

Key word: Inorganic fertilizer, Intercropping, Organic fertilizer, Pearl- millet, Red bean.
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