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Introduction to the Persian Journal of Agroecology

It is very appropriate that a new Journal of Agroecology has appeared in a part of the world that
history tells us is where some of the earliest organized crop farmers and animal managers in the
world first began their work. The traditional farmers of the Persian region are famous for their
ability to design and manage sustainable agroecosystems, making them some of the first
agroecologists. Their extensive knowledge about water conservation, dryland farming, irrigation,
crop and animal domestication, to name a just few of their abilities, have long served as models of
wise natural resource management under limiting environmental conditions.

Traditional agroecosystems have developed in the region that are complex systems of
interrelated activities focused on the work of each household unit, and their relationships with local
communities. Crop farming, animal husbandry, and local handicrafts all combine to provide year-
round participation of the entire family. A large variety of animal and plant products, available
throughout the year, provide food security that withstands major environmental limitation
(especially from drought) and socio-economic uncertainty (especially from market fluctuations).
But perhaps most importantly, many farmers of the region live and work within the limitations of
the ecological backdrop within which they are located, using local resources and inputs. The
ecological and social sustainability of agriculture in such systems is strongly interdependent.

But modern agriculture in the region, as in most parts of the world today, is rapidly displacing
this local, traditional knowledge. New sources of energy and technology, most often dependent on
non-renewable and costly external inputs, have helped raise yields dramatically. A strong focus
has been placed on production for distribution to distant markets that are not in touch with the local
understanding of the limits to agroecosystem design and management.

Over the past few decades, the long-term costs and liabilities of the introduction of these modern
farming techniques have been documented. Soil and water degradation, loss of agricultural
biodiversity, contamination of air and water by pesticides and fertilizers, and increased pest and
disease resistance to agrichemicals, are just a few of the environmental problems faced by
agriculture today. And the loss of productive agricultural land to urban and industrial development,
the displacement of farmers from the land to the cities, and the frequent hunger and poverty in rural
regions have become all too common problems on the social side of agriculture.

This journal offers a forum for the re-building of a sustainable agriculture for the region. Using
the ecological concepts and principles, local agroecologists can provided a firm foundation for
designing and managing the sustainable agriculture of the future. On the one hand, agroecological
studies of traditional agriculture can point out the strengths and values of local knowledge. On the
other hand, an agroecological analysis of modern agriculture can point out both the strengths as well
as the weaknesses of new technologies. A combination of local knowledge and new understanding,
all tested by an analysis of sustainability, can once again provide the natural resource conserving,
economically sound, and socially equitable agriculture needed for the future.

I congratulate Dr. Alireza Koocheki and Dr. Reza Ghorbani of the Faculty of Agriculture at
Ferdowsi University in Mashhad, Iran, for this big step forward for agroecology and sustainable
food systems. They are both pioneers in this field and a valuable example for students and farmers
of the region.

Steve Gliessman
Ruth and Alfred Heller Professor of Agroecology
University of California, Santa Cruz
March 2010
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Table 2- Mean comparison for germination indices under different salinity levels
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* Means with the same letters in each column are not significantly different at the 0.05 level of probability.
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Fig. 1- Interaction effects of nitrogen and biofertilizers on germination percentage of wheat cv. Sayonz
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Means with the same letter are not significantly different at the 5% level of probability.
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Fig. 3- Interaction effects of nitrogen rates and salinity on germination rate of wheat cv. Sayonz
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Fig. 4- Interaction effects of nitrogen rates and salinity on mean germination rate of wheat cv. Sayonz
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Table 3- Mean comparison for wheat germination indices under interaction of different levels of nitrogen, biofertilizer and
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N110NITS, 100.00° 5.53° 54,09 2.16%
N110NITS. o4 50.00% 417" 51.83® 2224
N110NITS o5 50.00% 2.167¢ 36.06™ 2.99"
N110NITS.;, 50.00% 0.43%m 9.01™ 3.22¢
N110BPS, 70.00% 2.165" 27.04% 2.22%
N110BPS,o4 50.00% 4.98%® 49.58+4 1.93%
N110BPS o5 50.00% 2.01°% 29.30% 3.41%h
N110BPS. , 50.00% 0.59&™ 13.527P 3.88%"
N110CONS, 73.33° 2.90"° 36.06" 3.19*"
N110CONS o4 50.00% 2.21¢f 38.31%¢ 3.54"¢
N110CONS o5 50.00% 1.20™ 27.04% 3.97*f
NI 101(230NS_ 50,00 0.51™ 11.26+ 4.08%
N165 NITS, 46.66° .13 18.03"° 247
N165NITS. o4 50.00% 1.41¢ 20.28%° 241
NI165NITS. o5 50.00% 0.837" 20.28% 3.94°F
N165NITS., 50.00% 0.49™™ 13.527 4,054
N165BPS, 60.00% 2.10°" 27.04%! 2.51%
N165BPS.o4 50.00% 2.17¢F 29.30" 2,95
N165BPS o5 50.00% 0.588™ 11.26%9 341+
N165BPS., 50.00% 0.28"™ 4.50m 1.08'
N165CONS, 53.33% 0.99%™ 22.53m 3.75%"
N165CONS_ 4 50.00% 228" 29.30%* 2,61
N165CONS o5 50.00% 0.55"™ 11.26% 3.58%¢
N165CONS.;» 50.00% 0.06™ 2.251 1.66"
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Means with the same letters in each column are not significantly different at the 0.05 level of probability by using Duncan. *
Control Biophosphorus, CON= Salinity, BP= Nitragine, S= Nitrogen rates, NIT= N=
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Table 4- Mean comparison for wheat germination indices under different levels of nitrogen used on mother plant
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0,5 5kS) IV PNt o e T Job addy, dddlw
(50 o il Gy paey) (3 (59,) DA (k) wdile  (08) (o))
™% 27 Germination  Germination  Germination Mean Radicle  Radicle Radicle Radicle Plumule
N:trogllen (%) rate (%.day" index Germination NUMbEr fength  |ength/ dry dry
1 -1 H
(kSVﬁai) ) (seed.day™)  time (day) (mm)  plumule weights  weights
' length (9 (9
0 53.9* 1.68° 23.10° 3.59° 2.30° 4.93° 172 0.0020°  0.0051°
55 56.1° 2.59* 31.74° 3.00% 2.34* 5.76" 2.03%® 0.0022*  0.0052%
110 56.9° 2.41% 31.92° 2.87° 2.17° 5.26" 2.34% 0.0020*  0.0052%
165 50.8 1.07° 17.46° 2.83° 1.82° 4.19 1.56°  0.0014°  0.0039°
)85 do > iy Jles] prdaw 55 5SSl (glaely win 905T (sl (6l ime iglis HLus gy gl slayuSilie (ygiar by
Means with the same letters in each column are not significantly different at the 0.05 level of probability *
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Fig. 5- Interaction effects of nitrogen rates and salinity levels on radicle dry weight of wheat cv. Sayonz
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Means with the same letter are not significantly different at the 5% level of probability.
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Table 5- Mean comparison for wheat germination indices under different biofertilizers
o o . . drady) Jsb dddlw Job
s 395 Sl ae (o)) il ploj bwgle drady olass (o 5k0) (o)
Biofel.'.tilizer Germination Mean Germination Time Radicle ’“"-’” roer
percentage (day) number Radicle length Plumule length
(cm) (cm)
s a
o 56.87" 2.91° 2.39° 5.34° 3.56°
Nitrajin
e 53.33 2.89° 2.02° 5.22% 3.29%
Biophosphorous
ald 53.12° 342° 207" 455" 3.01°
Control
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* Means with the same letters in each column are not significantly different at the 0.05 level of probability
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Table 6- Mean comparison for wheat germination indices under different levels of salinity and biofertilizers
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Salinity levels Biofertilizer  Germination “ Radicle length ( s (o gil) (P’s)_‘\ed“'l’
(MPa) (%) Radicle (cm) Plumule Radicle dry
number length (cm) weights (g)
i 77.5% 3.5° 14.7° 9.4? 0.0046"
Nitrajin
0 s 72° 3.2° 16° 9.8% 0.0054°
Biophosphorus
aal 62° 3.1° 12.5° g 0.0045
Control
o 52¢ 42 5.9 4.6° 0.0032¢
Nitrajin
0.4 e 50° 2.8 42 3.1¢ 0.0023¢
Biophosphorus
Ls
» 49° 3b 59 3.7 0.0029%
Control
oI 52¢ 1.4° 0.7° 0.2° 0.00021°
Nitrajin
0.8 s 50° 1.2¢¢ 0.4° 0.1° 0.00009°
Biophosphorus
aals 49° 1.2%¢ 0.4° 0.1° 0.00013¢
Control
o 47° 0.9¢ 0.1° 0.08° 0°
Nitrajin
12 B ants 46° 0.8 0.2° 0.09° 0°
Biophosphorus
Ls
» 42° 0.8¢ 0.1¢ 0.08° 0°
Control
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Means with the same letters in each column are not significantly different at the 0.05 level of probability. *
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o0y id cle 4 y3l claans 3 .(Albercht, 2003) x5 i
LS jragladile £45 pgom jlolital 5 (6jyoliS 5> (il
Hyvonen & Salonen, 2002; Robinson & ) Cl bl
L .(William, 2002; Hakansson, 2003; Potts et al., 2010
slacale ga5 ]38l a8 conl ooy L (3] Glallas 3959 oy
A3l awsly el slapllas pgr 2,51 (ke 36 Sl e 0
Albrecht, 2003; Norris & Kogan, 2005; Franke et al., )
(2009
- owoj sypcslacale &8 cush bl (Albercht, 2003) o,
o yoie gl jpis pie o At (GAS (ladiS ol sla
boos gd o olie slao sz Lalsy g oS )3 (gl Ol
h iy cle laolaly ¢)lie » jpclacile Gl Corex
3 oo Gl (o5 il it (3,518 g9 5 03,5 iy
cde ay el; ol wlg ials las b cdiedgw opl BL azl
Storkey & Cussans, ) swy Jslss 4y jyacladile b s,
xsb ekl (Grice & Martin, 2005) o,l ¢ 5,5 (2007

29455 33 290 doig £ 50 S!S (gloialy -1 Jgu
Table 1- Identification code for provinces in alfalfa fields

55 obw! 55 Ol 55 obw!
Code Province Code Province Code Province
1 u'a)‘:’ Ol'?‘ib.).ﬂ 10 u\-”) 1 J"‘)ﬁﬁ 9 “’91-5'?;
East Azerbaijan Zanjan Kohgiluyah-o0-Boyerahmad
2 & Ob.‘ib.)j 11 Ol 20 Olds
West Azerbaijan Semnan Golestan
3 )| 12 Olish 5 g 21 oS
Ardabil Sistan-o-Baluchestan Gilan
4 OLPr‘i‘”‘ 13 u“)Lé 22 UL‘”)J
Isfahan Fars Lorestan
5 Ry 14 ] 23 ohasle
Boushehr Qum Mazandaran
6 O‘)‘QJ 15 u‘ﬁ)s 24 L5}§ Pl
Tehran Qazvin Markazi
7 LS)L.‘.-:-"“. 9 JL"")LQ’ 16 OL""“’:); 25 Ol§}°)‘°’
Chaharmahal-o-Bakhtiari Kordestan Hormozgan
8 ol 17 oes 26 g
Khorasan Kerman Hamadan
9 ol 18 — 27 >
Khuzestan Kermanshah Yazd
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Table 2- Identification code for provinces in sainfoin and clover fields

o P
Sainfoin Clover
55 obw! Ky obw!
Code Province Code Province
1 u'a)'“:’ (')L?Uul‘.))i 1 OLQ’&"”‘
East Azerbaijan Isfahan
) @ ool 2 obejs>
West Azerbaijan Khuzestan
3 OLQ'&"”‘ 3 «)")L“a
Isfahan Fars
A i s Joo o 4 okitle s
Chaharmahal-o-Bakhtiari Kermanshah
5 ool 5 s
Fars Golestan
6 OL"; 6 O‘M
Kerman Hamadan

SPP.) s SIS 0555 S, 5 0352 (4555 10) S0 L sloaiss
dSyrge A5 & ¢(§ fmgd yuwo Hha3 3105 olelis 35 (Cuscuta
@S paien Loy 4 Saw 65 29 g 4 S lex g lse ol
16 520 Uy ey asy it 5 allocsy claaisS &5 o oLts
Alwgd sladiss 9 4o g)lise (il 0 &S Sal) aiss
BalsLs 9 (S jpbo an iz b | (458 ) 9 steS
@ jyailadile sdlgls oy ggie (Asteraceae) 4 (Poaceae)
o oy o0 a3 4y (i W9 8 E)lje 53 A 9 AT G S
a2z shb jreplecile ohg 4 jimclacile g9 Sl
o sl SB o) 5 o0 pas cde @) dlosiy Lo,

ol 039y Jlgie Jlo

CaiS Csd ghlie 50 walisie odlgild gy 3l jiacle S &
gymdlacale claodlgls ol oy jo o A odnlise  pw pud
s (PoRGERE) sl wlglLs b by 45 655 (e
Dol el 3 35250 jyaislaile el iz (4 52)
b s gl o (65 (Ad) i )Sdus (535hs s Sl
S (g 432 Gl @l 3 39290 jpacile 4sS o &S
oy dlwdis g5 iy g dlw

syaide 4565 20 (g8 Lalisee (olalinl yand g )l5e 5
O b lediS 03l o wi sanlie (LS 0dlgls 11 & by se
SlsS £95 Cnyidin S @ Hlea b pligcad odlgils 5 48
sracide 66515 G (gittegs e a1k mslacile
48l (SFgid je Ug5 gy g AyShw (GHiwgS e
B gl 45 14 s g)l5e 5 ymslacile 4lS o yd aiil
39 dllo sz odag) 4352 S 455 i g dle S pday)

el > Laodlgls (i g jyacile (baigS (o) 5l o
a2 095 ez > 5L g95 ol p &Sl d52ge
{452 5 4JS5) (g S5 [ty 5 log cllncsy) oy,
g o) Colomw a5 (45 ke 5 A S ) (Gfusg e
(Koocheki et al., 2001; Poggio et Lus (audib (gow mé
loos, S oy 3l .al., 2004; Shimi & Termeh, 2000)
mObewl LT de ) (yead jslate 4 Dg2ge jralacile (03,58
9 20 eyl E)l5e 5 o] (03,58 g9 ks 5l 55 sla
il o Tl jasls 5 45 Aol jzudIS 5] gy
Oresd (1) dslas Jloslizl b jpacile cladiss las 51 )98 ciloee
(Poggio et al., 2004) 13,5
__2Cij (1) Wslee

Ci+Cj

sladassS oliw Cij wlis aslis Sl cadsles oyl j5 a8
LS ol s G o 350 Ll 93 (o Sy jybcile
o ped il 5pncile (clakisS 3w 1Cj ¢ gl il jymiile

oy g Minitab Ver. 14.1 )15sls 5 5l oslizul b ywMS” 5JUl
A el Excel lzsle 5 5l solazel b alis a3l

4568 aluar cecl oas oo L5 3 Jgas 1 a5 4565 Lo

458 37 15 sl bl dosigy &)l50 40 0l il i slacale
5 il o crglite odlgls 18 4y slato aaieS ) & st
3 s (655 26) Spog ypiile (oS Sl wou g)l50

1- Similarity Index
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Table 3- Functional groups of weed in alfalfa fields

8355, ey,
133 bale _ Functional groups
e "&.d LS 2dlgils IS -
o Plant family 9y S (SF5 st 9y S Clons 423
Weeds of alfalfa fields Vegetative form Photosynthetic Vegetative Degree of
g pathway cycle noxiousness
. . oY ea adgd 4y S dlors
Alhagi persarm Boiss. 9 L : H -
gp Fabaceae Dicotyledonous Cs Perennial
Alyssum hirsutum M. OWgcs adgd A S Aoy _
Bieb. Brassicaceae Dicotyledonous Cs Annual
Amaranthus Spp. 0*95E8 o @Sl sy -
Amaranthaceae Dicotyledonous Cy Annual
Anchusa sp. ckiss e e Alocsy -
Boraginaceae Dicotyledonous Cs Annual
Avena fatua OlosiS Y Ay S WY o
ludoviciana L. Poaceae Monocotyledonous Cs Annual Noxious
Capsella bursa- Ol adgs s S Ao _
pastoris L. Brassicaceae Dicotyledonous Cs Annual
Cardaria draba L. cgd o e — -
Brassicaceae Dicotyledonous Cs Perennial
Centaurea depressa wls aJgd 4 S dw oSS _
M.Bieb. Asteraceae Dicotyledonous (o Annual
Chenopodium album L. gl s “pSaw sy -
Chenopodiaceae Dicotyledonous Cs Annual
Convolvulus arvensis Son adgs s S Aoy o
L. Convolvulaceae Dicotyledonous Cs Perennial Noxious
. wlS adg> 4y S dloys
Crepis sp. il % : : -
pISSp Asreraceae Dicotyledonous Cs Perennial
Cuscuta spp. o e e Alucs ge
Cuscutaceae Dicotyledonous Cs Annual Noxious
Cynodon dactylon L. chesS S w5 ke oz g
Poaceae Monocotyledonous Ca Perennial Noxious
Cyperus rotundus L. ok el ) yke oz e
Cyperaceae Monocotyledonous Cy Perennial Noxious
Echinocloa crus-galli Ol JSS s S oS, o
L. Poaceae Monocotyledonous Cs Annual Noxious
Euphorbia sp. 022 e e Alocsy -
Euforbiaceae Dicotyledonous Cs Annual
Glycyrrhiza glabra L. g e e Aoz -
Fabaceae Dicotyledonous Cs Perennial
SlesiS IS 4y S LSS
Hordeum sp. O : - -
P Poaceae Monocotyledonous Cs Annual
. oS IS 4y S dlors
Lolium spp. o= ? > _
PP Poaceae Monocotyledonous Cs Perennial
Sy alsd 4y S Alocsy
Malva spp. i e ' : -
pp Malvaceae Dicotyledonous Cs Annual
Melilotus officinalis L. gy s S Alog> -
Fabaceae Dicotyledonous Cs Biennial
Phalaris spp. e S e s -
Poaceae Monocotyledonous Cs Annual
Plantago major L. Sk e e — -
Plantaginaceae Dicotyledonous Cs Perennial
Poa annua L. Oess IS5 S sz -
Poaceae Monocotyledonous Cs Perennial
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Portulaca oleracea L. A . 4y w5 ke dlosy -
Portulacaceae Dicotyledonous Ca Annual
Raphanus Ol aJS 4y S Ao _
rephanistrum L. Brassicaceae Monocotyledonous Cs Annual
Rubus spp. e I 4l S sz -
Rosaceae Dicotyledonous Cs Perennial
Rumex spp. o dls LAy S sz -
Polygonaceae Dicotyledonous Cs Perennial
Rumex spp. obancdn dle ) 49> S “JL“"-%? -
Polygonaceae Dicotyledonous Cs Perennial
Salsola kali L. gl e w5 ke Alocsy -
Chenopodiaceae Dicotyledonous Cq Annual
Salvia sp. 5L'° . g S AJL“’"\"";" -
Labiatae Dicotyledonous Cs Perennial
Setaria viridis L. chesS Al “f e Al -
Poaceae Monocotyledonous Cy Annual
Sinapis arvensis L. g s )5 N &
Brassicaceae Dicotyledonous Cs Annual Noxious
Sisymbrium officinalis g aJgd 4 S Al _
L. Brassicaceae Dicotyledonous Cs Annual
Solanum nigrum L. olbredl s )5 oty -
Solanaceae Dicotyledonous Cs Annual
Sorghum halopense L. obesS S w5 ke oz T
Poaceae Monocotyledonous Cy Perennial Noxious
Taraxacum syriacum wls aJgd 4 S Aloss _
Boiss Asteraceae Dicotyledonous Cs Perennial
Tragopogon spp ot e e oz -
Asreraceae Dicotyledonous Cs Perennial
03lgil g WigS S &y (wpawl &5150 52 slcile (63,5, (sbog 5 -4 Jgua
Table 4- Functional groups of weed in sainfoin fields
0 520 o il 555,05 5oy,
it s o Functional groups
"Jﬁ.«v‘ Uhlfos DJ"J‘.} ‘5‘ 9‘3 - 4.} - Mdﬁ} 5
‘sainfoi Plant famil G gy JSoi PGS s gy 42 Ce >)
Weeds}i%];;g infoin y Vese:;ti)ve form Photosynthetic Vegetative Degree of
g pathway cycle noxiousness
Bromus Spp. oheS o S Aocs, -
Poaceae Monocotyledonous Cs Annual
Cuscuta campestris L. o A S Ao S
Cuscutaceae Dicotyledonous Cs Annual Noxious
Convolvulus arvensis Sor aJgd 4 )S duw Aoy o
L. Convolvulaceae Dicotyledonous Cs Perennial Noxious
Crepis sp. el o S oz -
Asreraceae Dicotyledonous Cs Perennial
Cynodon dactylon L. chess S w5 ke Aoz ge
Poaceae onocotyledonous Ca Perennial Noxious
Malva spp. S o S docs, -
Malvaceae Dicotyledonous Cs Annual
. Liss adgd 4iySdw dloys
Salvia sp. & oA : > _
P Labiatae Dicotyledonous Cs Perennial
e . . Wl
Setaria viridis L. chess S w5 ke o -
Poaceae Monocotyledonous Ca nnual
Sorghum halopense Olelis aJ s a)S )l Ao o
Poaceae Monocotyledonous Ca Perennial Noxious
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Table 5- Functional groups of weed in clover fields

555,15 oy,
1503 bale Functional groups
i LS o3l —
P Plant family gy S5 S giS s i) IS Colow 42,
Weeds of clover field Vegetative form Phaotosynthetic Vegetative Degree of
g pathway cycle noxiousness
Amaranthus spp. Bl ad _ 49> as ez oSy -
Amaranthaceae Dicotyledonous Cs Annual
Avena fatua OholiS WY Ay Sdw Aoy o
ludoviciana L. Poaceae Monocotyledonous Cs Annual Noxious
Capsella bursa- O e aJgd 4y yS Al _
pastoris L. Brassicaceae Dicotyledonous Cs Annual
Cuscuta spp. o e e Al B
Cuscutaceae Dicotyledonous Cs Annual Noxious
Chenopodium album zlidwl aJgd a4y yS W _
L, Chenopodiaceae Dicotyledonous Cs Annual
. Lo LolS 4] ; Al
Cichorium intybus L. = o e = -
Asreraceae Dicotyledonous Cs Perennial
Convulvulus arvensis Sor adgd &y S dloss Tow
L. Convolvulaceae Dicotyledonous Cs Perennial Noxious
oS aJSs ; Al
Cynodon dactylon L. oo w5 e = g
Poaceae Monocotyledonous Cs Perennial Noxious
. . S siS IS ; Al
Echinocloa crus-galli U “5 ke - g
Poaceae Monocotyledonous Cs Annual Noxious
. oY ga 4] ; Al
Glycyrrhiza glabra L. 9 %P 4 S s i _
Fabaceae Dicotyledonous Cs Perennial
Lolium spp. e 4SS S Aocs, -
Poaceae Monocotyledonous Cs Annual
Malva spp. St W 454 A, _
Malvaceae Dicotyledonous Cs Annual
Phalaris spp. oS S e Ay -
Poaceae Monocotyledonous Cs annual
Portulaca oleracea L. ©> . 49> w5k N -
Portulacaceae Dicotyledonous Cy Annual
Rapistrum rogosum L. ")L"S_’f"“:’ . oy S Aocs, -
Brassicaceae Dicotyledonous Cs Annual
RubuS Spp. Em 5 W &S sz _
Rosaceae Dicotyledonous Cs Perennial
L S siS IS ; Al
Setaria viridis L. i e - -
Poaceae Monocotyledonous Cs Annual
. . . LS 4] ; Al
Sinapis arvensis L. OEHS o e * g
Brassicaceae Dicotyledonous Cs Annual Noxious
Sisymbrium officinalis e adgd a4y yS Al _
L. Brassicaceae Dicotyledonous Cs Annual
Tragopogon spp. = o e = -
Asreraceae Dicotyledonous Cs Perennial

Saojlyd 13 dgS pl G s a5 g0k 4y g o guone apllas
J=8 YL calow 420 b sy (g5 glaaiss coalle csly
[(Koocheki et al., 2006) . sl (Avena fatua L.) &Y,

S s calow a2y il jraclacile qw)p (pivren

oz (5 Jgia) Bag o 1 £)l50 52 d9250 5,0 4355
OFors Sadss ohg 4 alind S35S By & oo S
“po= 2 jpuslacile (ligS £95 9 Sy p She Jelse alex ]
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- il yac g l3e 5 pmiile claodlgls o aaisS lglys anlllas
ol s g3 dy (glisS cudle a8 o LS 3 HeiS il gla
23/3 530 L 55 4 (Brassicaceae) ;lipeds g olossS
bl o el wladl i e cbale Sl as )
JS 51 20,3 2313) 5ymcile w565 can b Loyld bl ¢ gy 390
Jsiz) 35 G558 55 by (shl (005 oalite 5y glacile
(8

Oie oy YL 09 o oaalie 9 Jodo )3 a8 job Lo
o (3003 100) 4o 15 5 pmcslacile o 5l alis asls
Lo = e ool syl = (mpe lrl)d slag il
‘UL_»J.); ‘J_u.))l ‘uh_w.))f ‘u_>).c ul}ub).il sulz.)) —Ju))l
Ol (NS = Gl S M =l el S = ol
2oyd 67 L pedaw b oamliie (M5 = syl g S = oye
Olioms lulS by slapliol b (b ol Gl ) 50
(ot LRl gl b olhsle plil g aelg: 5 45lSeS
A odalie g b lold il 55 g ylwd S0 MS )|

00 oanlie cladisS Sl ¢ jymclacile Galisee (claodlgils
6 Jgin o wilisee slolinl aosigy &)l30 pdaw )3 025 ya |
D PEsse (oS 0algls a8 o Ll bt Cawl oad ool lis
sladile claasS S 5l aoy 513 § 5 ;paclacile odlgls
Lol ki gbobial dmlis y> 3 Jolid |y 528 5y
“45 g5 oy b 6sS 115 13 L i 4 ol g g8
sleodlgls s (3. 00g dogy §)l5e paw jo i slacale (o
655 & b lodiS 0dlgils G oyliwl 93 (pl )0 ok ssalie 2LS
95 Oy Sl )l (il )3 @55 Jlez 9 (938 Gl )
Doy (gl

Ol 4 3lto ymiile 465 19 08 S el )50 5
L ledsS odlgls layl o 55 45 05 saaliie calisco odlgls
oaalie jyncile caiss JS il oy 47/4) 5 aclacale 4isS
Cibisio sl o )3 392 s 9 £95 e g ford
il odlgl oy 1 jmile S5 can b o8 olrl)
S b olise g Jlmeyleg il g (1055 €95 it b
(T Jss2) 292 symislacile g5 a8 ()b 4568

y3uiS b yliwl jad £)150 40 5adsladile il claoslgild sbaiss Syl 8 -8 Joun
Table 8- Species number in different families of weeds in clover fields of Iran provinces

Z [<5) ] Q
ALS oalgls g8 L. 2 g § 3 % g o
A > 9 " (5] Q o (3 ] @ S
ety D2 e §3 5 0 E 38 3% af gi9f af .z af
SRS IS AR RN RS LY
.m‘ — g $ gg 1) [V] 8 4 2 Co» © .30_ = . o E
5] 3‘) < <0 = =] ) c @ = S @ o
. 1S om O o o ] no_
Province < O o
. o ‘
ol - -1 1 - - - - 1 1 - 4 13.3
Isfahan
Olwsg> - -1 - - - - 12 - - 4 133
Khuzestan
o) - - - 1 - 1 - - 2 - - 4 133
Fars
g 1 -2 1 1 - - - 2 - - 7 233
Kermanshah
Olads - - 1 - - 1 - 2 - 1 5 167
Golestan
Oldes - 2 3 - 1 - - - - - - 6 200
Hamadan
& 1 2 7 4 2 1 1 1 9 1 1 30 1000
Total
ke 3.3 6. 2. 433 6.7 33 3.3 33 300 33 33 1000

Percentage 73




Pk

e
) uvpewey]
810 wr
§ . uedzowiog
000 000 s
) ey
o 000 000 o
uesepuRzE
€0 000 000 620 (0
A
ueisano ]
000 €60 000 070 000
0F0 000 000 €60 90 000
ueisapon
Lro 000 070 620 000 €50 o
bt
peungeafogy
6T0 000 ST 7o sTo 080 050 “o-AN[IEYO%Y
SrsR EdHer
eysupuLY
vo LI0 o 070 670 000 €60 0F0 $T0
s
6T0 000 000 050 0r0 000 0S0 ST €60 sT0 SePuewioy
ueISIPIOY
oro 0 000 L90 000 001 €€ 050 €60 050 o
e
urAzeg)
vT0 070 T o €10 o tro  €€0 €0 €60 €10 o o
wn)
v LI0 000 000 000 000 000 000 000 0z0 000 000 1o o~
sieg
o 000 €10 s10 €0 L0 sT0 670 sT0 1o Lro €60 STO oo
umsaynjeg
<q] 0 000 000 000 000 000 070 000 070 000 000 1o 000 €10 -o-uEIsl§
% o0 6 e
w 0ro €€ 000 810 §T0 810 6T0  9£0 0 9€°0 o 620 wo 80 LED 810 ~Curuuog
uefuey
0F0 000 000 €60 L90 000 001 £€0 050 €60 050 001 PO 000 LIO 000 670 o
3 ) . . ) . . ) ) ) - o b . umsazy
& 620 0 000 sT0 0r0 000 050 T sT0 €60 050 €10 000 PO 000 o S
. ueseioyy
P S0 000 000 §T0 0r0 000 050 050 €60 050 €60 050 STO 000 670 ST PO 00 €60 R
M» e
670 0 000 ST 0or'o 000 080 sT0 €60 sT0 €60 050 STO 000 FI0 000 Two 080 €60 “OTREULEGELD
‘M Al € i
b uenp]
3 PO 050 000 070 670 0T0 €60 020 050 020 70 €60 €60 070 80 000 960 €60 T ST T Lu
aysnog
MH LSO 000 000 sT0 oro 000 050 050 €60 050 £€0 050 8€0 000 670 sT0 PO 0s0 €50 £90 €50 050 ¥
ueyeysy
Ba 090 1€0 000 810 §T0 9€0  6TO 810 o 810 o 620 1270 $50 $£°0 000 €60 670 o wo o 9€°0 o -
3 sy
vp 0F0 000 000 €60 190 000 007 €€0 050 £€0 050 001 PIO 000 LIO 000 670 001 050 050 050 €60 050 620 (o
2 . . . - . . . e . e . . . . . . . . . . . . . . uefieqiazy son
Py 0r0 0 000 €60 L90 000 001 €€ 050 €60 050 001 PO 000 L0 000 00'L 050 05°0 050 €60 050 670 001 R
al uefiequozy 1se
3, LSO 070 000 sT0 oro STO 0S0 050 £90 050 €60 050 8€0 000  £F0 L90 050 €50 £90 €60 050 90 wo  0s0 050 (0 o4
. » u u % u u u u o u u u u w o swd wsopnEg u u u u m._.m...__w_:w._ u_ u a [ vhequozy  efieqozy
A EpRWCH  OWIOH WM wpuZEY  BSMOT  RID WS0D  quiapdgoy  VASIEWEY  vmmy  mspioy L) nd o0 CUSSS pumag wsozngy  wseroqy (7 epL wusmog o oM yseq sonpaoig
¢ D gD LD g0 fem® 5O g® Same S0 Fom®  g60 @ g TS0 wen0 Eea® e T D e > bald (o
Sfear KA gfaa®

e €
G 6 ooy

$55uiA01d UEI] JO SPIOL} CICIIE Uf Spaoms 10} Xopu] KILCIIIS -6 IIGEL
6 - e o Sl o3 Koy |70 e sréC




1393 lins) 4 oylas B ol o5 3ysLisS cwlih pgy g pis (12

ol o 38 b g5 jpplacile alis jasls o VL
slag bl sl cand 4 203 50 jlude 4y Lol g )l cla
sy ol a5l g 039 0736 jasls el 35 oladuol g oliile)S
(obiwjed = laaol labiwl asol olail s 4 l) peo
m oM b = Gles (bt = LS (lejgs = b
sladile laass bl ald g (S = laan 5 0)l6
A pliwies liwl Loy yaw alis edls gl 5 auily j»
Pl awlis o ol alis (asls gl woglate ol cle
(11 Jgaz) 352 598 (sl lud

el jrrglacile b il e glapli alis jasls
alis Lasls cp VU ol o oo (il 10 Joss )3 oy
5 S ool =y loull slagliul e (0/60)
— Olz.ilg)bi bl b ssalie )b = oy Olz.ilg)'bi
maenlig 5 askSeS oladmol = (3 d Loy (laie!
el =)l « plodol =sanlng 5 45l SeS (B (bl
=olesS (b ol = oS ceslg g skSeS = )
95 5l (ald b denlpgr g 45kSeS - ole)S 5 il
2y siuo i edls gl 5 atily e slacale

35S BliSen (gl sl g gannrl €550 52 gladile LS Ladli -10 Jgas
Table 10- Similarity Index for weeds in sainfoin fields of Iran provinces
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Table 11- Similarity Index for weeds in clover fields of Iran provinces
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Fig. 1- Clusters of different provinces for similarity of
broad and narrow leave weeds in alfalfa fields
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Fig. 2- Clusters of different provinces for similarity of
annual, biennial and perennial weeds in alfalfa fields
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Fig. 3- Clusters different provinces for similarity in C; and
C, weeds in alfalfa fields
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Fig. 6- Clusters of different provinces for similarity of
broad and narrow leave weeds in sainfoin fields
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Fig. 7- Clusters of different provinces for similarity of
annual, biennial and perennial weeds in sainfoin fields
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Fig. 4- Clusters of different provinces for similarity of
weed noxiousity in alfalfa fields
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Fig. 5- Similarity level for weeds functional groups in
alfalfa fields
See table 1 for identification code.
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Fig. 11- Clusters of broad and narrow leave weeds of
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See table 2 for identification code.
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See table 2 for identification code.

s b (Ahmadvand et al., 2005) ], 1Son ¢ 9105
4565 21 Legozmo g 03 558 (wyp 3j90 |y hien 5L polie
12 Comer w515 5Sileo 35 ol 51 48 028 olulis |, 5 pmcile
ol sladssS S 5100 (8o e gladisS loic &y 45oS
LSy 5 pmelacile 1565 cin 5 el 5pncslacile 4555 14 i
pis 5 (£l QLS o5 Al six 1y pol cul s (5300l iy
OHlLSen g 5259 .055,5 , SD 090 ol (b SB o) Kued
2 39290 jpmslacile zely> wyp b 5 (Poggio et al., 2004)
Triticum aestivum ) p.5 4 (Cicer arietinum L.) 3455 ¢,lj0
Pesite 3555 ¢ 30 5 mslacile golsr o8 szl o)l 5 (L
308 3 el oy Cape > sl | yal cul s 5 92 puiS ]
LBl L5300l 0538 55 as 50 (o5 ol g poan dndgS
2 dd 90 9 AJST jaslacale G (awyy ol o a8 il
» (Teresa et al., 2007) o) Lsan g Ly 5 s 40 9
) Copte 1wl o Glel 3 jpcladile gy ile wyp
e yob 4 jppladile (S S oS sl SSB
b8 )3 cusls lacid, oy Cupte pl Cod syl
Sloslarwl g (20355 dlon I ely; Co o ogud > B3]
29 ipulacile (435S oS 5 oaiS s Jole (2 e cpgon
Koocheki et al., 2001; Faghih & ) sl e byl g9 domsis
Gl (ySan glalato olide 3 55 Jaxe Jalge (Asadi, 1987
55 130 3o g0 £)lie e 00 sanliie slacglis Sl
(Nassiri-Mahallati et al., 2001) sl ;»slacale 65,5,
“plaipg ) ()95 395 o9 4 Laodles dagi BB B pae (picren
dbion Jgliie 35 )9S W5 Gl )3 & @) ol sl

Similarity
68.97 —

89.66 —

100.00 ’7“

1 2 3 4 5 6
Province code
Alodis g dlwgd WlwsSs 5, sbdile cuog,s -12 IS
2 E5l50

Fig. 12- Clusters of annual, biennial and perennial weeds
of clover fields

Similarity
86.67 —|

9111 —

95.56 —

100.00

1 2 3 4 5 6
Province code

240 &5150 ow jppslaile 4llS woy> -14 JSS
Fig. 14- Clusters of weed noxiousity of clover fields

Similarity
80.00 —

86.67 —

93.33 —

100.00

1 2 3 5 6 4
Province code

&350 4y ke 9 4 S pasladile gaiveg S -13 S
P
Fig. 13- Clusters of C; and C, weeds of clover fields



717

wOBLS CUlS o £)l50 59 S92 90 jpslacile golear 95 oy

slaasly SeoS' Ly el (S0s plliipg ©lods 5 (o) 95
Ol @890 slaraalip I (o035 Lais g Ll (eyj = (Jarxe
5 ool (Krauss et al., 2011) ol S5 (659l cdiso;
» &S ash bl ¢ adss b (Krauss et al., 2011) ,\Sen
OLBLS 0355 j «5)ysliS @l plas b dwalie )3 S5 plls
A 55l 2, Gl 53,515 (slasg S g5 Jp alS
&l 0 Luidlod, 5 cladiss 5 LS glaS slie a5 WS
@b &l Jl i plp G g &2 G55 @ () 2,90 S
&l ooy S S8l g ol50 0 M sladii Cures (Js 2o

A Al guly

d)‘}ngl‘?ué
plo oKl b coles b &S sl dg} | 2 )ocine dlio oy
Ll 045 fbp'l BTy

Al jraplacide glasss oS5 5 Jelse 5l (S
9= YU a5 say o lis anlgs (Koocheki et al., 2001)
m46S (60,5,8 £l 0ulS pud ol oy yiege (S (gdiols
Ban 5] (lols (YU pibe 3 S5 4 03 (2L sl
-0 Sl 4 (3518 955 (W3l on o) slapllas gy o e
[(Koocheki et al., 2003) s,

€95 oy b (Armengot et al., 2012) ) Sen g oo
adlaio 90 goly 9 SOBl e g)l5e j0 jiacale ol sl
550 dilais g3 )0 jyacale sladisS oS a8 aily Hlplsl calise
4_); 135 )I 4)9? 18 Ls 656)9.\0 4 0l usl.m )L.m) )N
bl sl 18 0l 009y S yiiie cddlaio 90y o (olwlid
655 slaog S als clolS ¢ Ly il g4 cadaio gd yo y> oS
Dy gly &5l5e 3l iy SOl g)l50 50

Llgd el ol Jyms g Slisls )5 ula pllaspg closs
Silwed i ot ()58 > Lol il oo (l5)sliS” (sl (gl

sl 0 (a5 BB () 95 (31 G Sl oxte (65y5LaS

&l

1- Adair, R.J., and Groves, R.H. 1998. Impact of environmental weeds on biodiversity: a review and development of a
methodology. National Weeds Program, Environment Australia 55 pp.

2- Adair, R.J., and Groves, R.H. 1998. Impact of environmental weeds on biodiversity: a review and development of a
methodology. Environment Australia 51 pp.

3- Ahmadvand, G., Hosseini, S.A., and Ahmadi, A. 2005. Species composition and weed diversity of orchards in
Abbasabad of Hamadan. The First Weed Conference, Tehran, Iran. (In Persian)

4- Albrecht, H. 2003. Suitability of arable weeds as indicator organisms to evaluate species conservation effects of
management in agricultural ecosystems. Agriculture, Ecosystems and Environment 98: 201-211.

5- Altieri, M.A. 1999. The ecological role of biodiversity in agroecosystems. Agriculture, Ecosystems and
Environment 74: 19-31.

6- Armengot, L., Sans, F.X., Fischer, C., Flohre, A., José-Maria, L., Tscharntke, T., and Thies, C. 2012. The B-
diversity of arable weed communities on organic and conventional cereal farms in two contrasting regions. Applied
Vegetation Science (In  Press). Awvailable in: http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1654-
109X /earlyview.

7- Faghih, A., and Asadi, P. 1987. Final report for weed investigation and chemical control in onion fields of East
Azerbaijan. Research Institute of Plant Pests and Diseases, Tabriz, Iran. (In Persian)

8- Franke, A.C., Lotzlap, Van Der Burg, W.J., and Van Overbeek, L. 2009. The role of arable weed seeds for
agroecosystem functioning. Weed Research 49: 131-141.

9- Gliessman S.R. 1995. Sustainable agriculture: an agroecological perspective. Advances in Plant Pathology 11: 45-
57.

10- Grice, A.C., and Martin, T.G. 2005. The management of weeds and their impact on biodiversity in the rangelands.
The CRC for Australian Weed Management. Townsville.

11- Hakansson, S. 2003. Weeds and Weed Management on Arable Land: an Ecological Approach. CABI Publishing,
Oxon, UK, 274 pp.

12- Hossain, Z., Gurr, G.M., Wrattan, S.D., and Raman, A. 2002. Habitat manipulation in Lucerne, Medicago sativa:
arthropod population dynamics in harvested and ‘refuge’ crop strips. Journal of Applied Ecology 39: 445-454,

13- Hyvonen, T., and Salonen, J. 2002. Weed species diversity and community composition in cropping practices at
two intensity levels - a six-year experiment. Plant Ecology 159: 73-81.

14- Izquierdo, J., Blanco-Moreno, J.M., Chamorro, L., Gonzalez-Andijar, J.L., and Sans, F.X. 2009. Spatial
distribution of weed diversity within a cereal field. Agronomy for Sustainable Development 29: 491-496.

15- Koocheki, A., Nassiri Mahallati, M., Tabrizi, L., Azizi, G., and Jahan, M. 2006. Assessing species and functional

diversity and community structure for weeds in wheat and sugar beet in Iran. Iranian Journal of Field Crops



1393 lins) 4 oylas B ol o5 3ysLisS cwlih pgy g pis (18

16

17

18-

19-

20

21-

22-

23-

24

25-

26

27-

28-

29-

30

31-

Research 4: 105-129. (In Persian with English Summary)

Koocheki, A., Kamkar, B., Jami Al-Ahmadi, M., and Mahdavi Damghani, A. 2003. The Role of Structure and
Function in Agroecosytems Design and Management. Ferdowsi University of Mashhad Publication, Mashhad, Iran
515 pp. (In Persian)

Koocheki, A., Zarif Ketabi, H., and Nakh Foroush, A. 2001. Ecological Approaches for Weed Managements.
Ferdowsi University of Mashhad Publication, Mashhad, Iran 458 pp. (In Persian)

Krauss, J., Gallenberger, I., and Steffan-Dewenter, 1. 2011. Decreased functional diversity and biological pest

control in conventional compared to organic crop fields. Organic versus Conventional Farming 6: 1-9.

Long, J., Cromwell, E., and Gold, K. 2000. On-farm management of crop diversity: an introductory bibliography.
The Schumacher Centre for Technology and Development. Available at web site: www.oneworld.org/odi/

Nassiri Mahallati, M., Koocheki A, Rezvani Moghaddam P., and Beheshti A. 2001. Agroecology. Ferdowsi
University of Mashhad Publication, Mashhad, Iran 460 pp. (In Persian)

Norris, R.F., and Kogan, M. 2005. Ecology of interactions between weeds and arthropods. Annual Review of

Entomology 50: 479-503.

Poggio, S.L., Satorre, E.H., and De la Fuente, E.B. 2004. Structure of weed communities occurring in pea and
wheat crops in the Rolling Pampa (Argentina). Agriculture, Ecosystems and Environment 103: 225-235.

Potts, G.R., Ewald, J.A., and Aebischer, N.J. 2010. Long-term changes in the flora of the cereal ecosystem on the
Sussex Downs, England, focusing on the years 1968-2005. Journal of Applied Ecology 47: 215-226.

Radosevich, S.R., Holt, S.J., and Ghersa, C.M., 1997. Weed Ecology, Implications for Management. John Wiley,
New York 589 pp.

Rathke, G.W., Behrens, T., and Diepenbrock, W. 2006. Integrated nitrogen management strategies to improve seed
yield, oil content and nitrogen efficiency of winter oilseed rape (Brassica napus L.): a review. Agriculture,
Ecosystems and Environment 117: 80-108.

Robinson, R.A., and William, J.S. 2002. Post-war changes in arable farming and biodiversity in Great Britain.
Journal of Applied Ecology 39: 157-176.

Romero, A., Chamorro, L., and Sans, F.X. 2007. Weed diversity in crop edges and inner fields of organic and
conventional dryland winter cereal crops in NE Spain. Journal of Agriculture, Ecosystems and Environment 124:
97-104.

Shimi, P., and Termeh, F. 1994. Weeds Collection of Iran. Agricultural Research Organization Publication, Tehran,
Iran 112 pp. (In Persian)

Storkey, J., and Cussans, J.W. 2007. Reconciling the conservation of in-field biodiversity with crop production
using a simulation model of weed growth and competition. Agriculture, Ecosystems and Environment 122: 173—
182.

Storkey, J. 2006. A functional group approach to the management of UK arable weeds to support biological
diversity. Weed Research 46: 513-522.

Teresa Mas, M., Poggio, S.L., and Verdd, A.M.C. 2007. Weed community structure of mandarin orchards under
conventional and integrated management in northern Spain. Agriculture, Ecosystems and Environment 119: 305-
310.



Journal of Agroecology
Vol. 6, No. 4, Winter 2015, p. 719-729

@?ﬁ»’rlzﬁ

329U (ol oy &y it
VIA-YTA . o TR liuno) F oleid & als

eS1g 55 CuiS 3 ey Jl Jle s (Crocus sativus L) ol e a4y 5 8 5 Shes )

013 555 Ul 5 S8 VSIJSQ

I Y . 3 - . . \ .
oo dozms e 5 (N Al Tpdie Jlgd) nan e SrS Logke
\VQ'/\V/\VCJL_JJ C”‘)b

VRN 4 iy a6

XS

JgSl & pso a ialojl ¢ ol 355 3,87 5 05150 S 4 (1iSTy 5 (Crocus sativus L) s 4t g JS 5 Slos g pskato 4

e 15 1 AR elyj Jlo 5 dapite suogd b olSildy 5ligioes de 5o 55 1S5 dus g 5l o b ol LolS slacSly o)l B 5
295 3,)LS pae) i) (el 395 a3, iy g (@ipe o 3 Ay Frog Wor ¥ew Vo) CullS 0S5 s o ) oS 5 bl 2 iale]
JS ol 5y eld 058 5,8 g Al cdlS WST5 o dme IS (S uibyls 350 ol B e (US40 5 Ver g Ae Fe e (b
m0asLd p 6yla s 3l 35 ool 365 5,8 X ay S WS15 lite Sl pwizen gy lyis; Aol + AMS 5 Sles 5 g St S 3,Slas
Sine yobo & plis; Sis 5y 5 5 3 Shes cmpe plo ) 4l ¥ aw U CudlS o515 I3 L & ol (LS ol il oad S5 o
75 5 28kee Gl (glsine b S > (5 Ax g b ol 398 38 55 e e 3 i Foo B 015 55 pimen Bl il
gobw Jl i (ol 355 3,0 @ ol sy (ESTy ey Bl 1515 (VL ok )3 45 ol (LS @l dgag ul b ey e Sis
oS 5 3)90 e (185 a5 0 b Celie (i) (B35S e e 5 Siytelin o ey oe a0 gyl g B8 G515 Gl

(Xietal., 2007; Giaccio, )l (Sip pale 9 9yl mlio
.2004)
(Rezvani  \las a9l opys0),S Glomis 4y olyacj
=i olS Cp e 5l S 35 9 Moghaddam et al., 2010)
2 e Slo oMl ales j (Javadzadeh, 2011) o)p) £l 4
ke Ay 4 9y Lo,y (Omidi et al., 2009) 34, o0 Hlois 4 jguiS
9429 2B (gl 5yl ey Slplo JS 51 e ol
Uili8l a4 an g pg3) {Aghaei & Rezagholizadeh, 2011)
o ol nl pegdle djlucee it g3 1) olS (nllul g
pae uBlS Lo b (SYob (s 3oy el o8 T & s s
o329 Slinio | (613,95 52 3 5 eSi YT blo 4y 5L
Rl (2 plgis @ dlg e (2 9 (KT (K

8- Myocardial ischemia

238 Ojgo CublS
g8 «Szs J5 5 )Slos S 5 Sloe 1 galS” sWojlg

doddo

- e Cdgis g IS5 alS (Crocus sativus L) ol as;

(Behboodi & Samadi, )b 5l °5_gj olgls a a8 asl
i 4 3-xie 4565 AD (4, .2004; Molina et al., 2004)
o o=l 4568 St Gleis 4 Cosativus 43S Crocus
3 slyesp Jds an ol oyl (Caiola, 2004) 54u 0 4l
s 7 ot s ile s lan 300 3 Slopd Lol
2 Slojg ool Juolie pg 5 ol 3,08 n (soSeual ¢y

0.y celyj 09,5 w0y (=lh; LS ele cdad bliwl iy 4 =Y g YV o
S35 655 i (2lis plio g psls 0aSitngly ol (gjy5laS
Spudio (w938 oKl (g yalitS 0uSiily el 095 o 2ly; LS

(Email: rezvani@ferdowsi.um.ac.ir = :Jstue odiwy —%)

4- Geophyte

5- Iridaceae

6- Dyslipidemia

7- Atherosclerosis



IPAY Gl F oyl of alo «(6)y9lisS bl pgo 4 26 \AK

(Jahan & Jahani, 2007) Sles> 5 olas (ol sl 358 Coto
oial38l 5 ()l ine (i (T sloagS )8 &S 08 )18
(Rezvani Moghaddam et al., 2010) I,\Sen g pido Sles,
Sl 5 esu ) ol ymis; SLis aIMS 5 IS 5,Skas S
oo s (AMIr, 2008) (¢ ol .35 odaliie ol 365" olaws
Hlebsl 0,8 ssaliie ols 555 8 pnn 4 o 1) olyec; NS
9 (=S d Glogad dgupy ;3 Ale o (old 3587 5 )8 il
DIl 5 st ol 2 o (T s olize 25le S e
bl IS 156 S 3 prlS g ity (13950 ke (ol

L )y S e ylynl 5o oads plodl ldllas )5 o JS)ebs 4
oy Glie 3, 8es Sl S sl @y yio > W92 00 (515
o=l ealts; glie st )0 092 opl b (Kafi, 2002) cuwl o
DP9y o=l 4535 (e )18 CiS 3)50 (b sbaeST 53 0l
- o) sl ks ang ol Jls 5 cooladl Llod ) casl (San
Olie o515 i SlagSl (35 e 15 L &S 39, ylatl 4,
Ol Mg adgl Gl Jlo 3 (905 U1y 5 Slee il nl plgs
syl 3l Ba o wll opl 4 (Koocheki et al., 2011 b) >405
28 (1iSly 3 ke aty g U5 0,8kae s llol o)
D9 Jgl Jlo 53 4 (oS15  catS Laulyd )5 (eld 398

W sg; 9 319

J=ol8 slaSsh 23l B 5 yss g0 0 Giulejl o)
a8l sladss de)io 0 ), S dw g lai Ve Ly dolas
Ao 35 (SyteghS Ve @Bly Apidie (pwg 8 oKLY (g5 )9liS
Ll Job g Jlod aids Vg a2 0 Y7 pldlan (oye b
Jls 0 by o jl (650 AAD glas)l 5 (80 4By V& 5 an 0 O
O G iS5 b el 1yl an \YAR-AL el
Vo U o Gos jlas)jo S5 bard 5 (Sojd Olaogas
3 Jpis) 43 b 5 sl

CBlS o515 o Ly 3l S5 bl 2 llejl (sleles
212 955 2,)8 o iy g (@epeste P Al Feog Yoo Fee )ee)
LU 3 55 Ve g A Fe Fe (ol 39573l pis) yio)
catS pj pinleil sl 1 U Jlo 53 a5 )50 (ym05 kb (s
9 Sed gl w3ub Jold e (silwosle] llas I g 292 2
W3,5 2l e VXY el b ol S g dlowg 4y e aulans

(Kocheki et al., 2012; a_il 4555 3)50 oS slapllss )
Aghaei & Rezagholizadeh, 2011)

olis) Mg g S pj gdaw cp it 039 LI 2929 b )
(De-Los-Mozos-Pascual et al.,, (i—opde=A+) Lo o
5SSl Cia e > (g bawgie I pdaw Jaly )3 2009)
pas diwly ool ,» (Javadzadeh, 2011) couwl jloye 0 Sl
9 (o) d)Lw oalel C)UA.C u.:Lw‘ » cusls wg‘)J Towo Lo pdo
3ySdee pialS ) Jelse o pSnsen Sl el i) Bl b 5
o bl 50> sew jl 5 (Javadzadeh, 2011) oy o)l yac;
» Foe ohj Oldes cn S el Sl (o plie 4 clS (515
o (Izadi et al., 2010) 35, o jlais 4 Jae mbo G
olies et )2 S 8L L Bl o CullS o515 S
Ll U cuisls 0)90 Jsb Lials 55 5 3,las iulidl & yocio
.(Behdani et al., 2006; Abrishami, 1997) 55— >,Slee -\
uo)135 (Kocheki et al., 2012) 4, Ken 5 (So58 blsyl ol 5
Shacs w815 GRall e 51 o)l Jlo dw (b y3 &5 058
o l) o sl > oy NS SaS 5 5 (g s g 05 Mg
= (Behnia, 2009) L, oo guls b L)l 65350 5ob
- oo calie CllS (S5 o «dlS gy s aS o LS
Bl ansly e ;o Slas ey )0 (8 pRends il Llg

SlnlSaly e 5] 3 oS 35 B8 ST 09l
205 Ay i jb g (oS 2 Sdas LI polaie 4 (2l
O JoLo.s)I ) (IZadI et al., 2010) ..\.JJLL;c Lﬁ?)b ul.hl.af
g LadgS aie By (K98 I (clie (658 Ml 0 o ie
(Behdani et al., 1S pal, 81, 0L8 () 5l 5)50 olie yolie
Olyie oS (6355 3L M 4 &S Cuwl edly lis wlddss .2006)
(Rezvani Moghaddam et al., 2010; Behdani et al.,
Gl o an olS pl 3 5 5,Slas @lpuss Ao yd A 1 2006)
a4 ul)_..u.» U_,I Ao yd Ve Le(K 9 009 Mb L.;” .)l}n e S
(Nehvi et al., 2010; Shahande, >, Siw ol —oalp
aslls y> 35 (Behdani et al., 2006) |,\SKon 5 Sligs .1990)
ol aig > e 3 Shes g (NS polie Bras (o Laly)
Gblio > oy 3,Slas Sl 10> Y (Gl S Cogtn 5 50
L)”l x.M‘J )M 9 @I) ‘.5"“')5; A_B).«an )u;b Cod |) (X% )53
oblyd iolidl i3 aly ola 568 03y il (38,5 a5 5 b e ol
(Limon-Ortega et S5 ,» olie yolic 25 ,5b 5 JIolge
ol Mlgi o cold 365 B yno al., 2008; Mando et al., 2005)
o b bl o b aidly lhaes adgs (6)lul dae 5 (5550



AR ol yiey g g S5 0 Slos oy

oinle3l 13 a3liwl 3550 df y30 S oleowd g (Ko pd Clogad —) Joua
Table 1- Physical and chemical properties of field soil used in experiment
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Fig. 1- Interaction effects of corm planting density and manure fertilizer on number of saffron flowers
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Fig. 2- Interaction effects of corm planting density and manure fertilizer on fresh flower a) and dry flower yield b) of saffron
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Table 1- Physical and chemical characteristics of soil

T e | % — T
SB el ) g‘»sm’ (plestest) Smd n‘w " o )“‘_;S{ ,&l &
Soil texture (ol (elstest) (5 2 w*:l;
N (ppm) P (ppm) K (ppm) EC (dS.m™)
e =y 17 18 170 7.05 3.21

Loamy- silt
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Table 2- Nitrogen, phosphorus and potassium percentage in different used organic fertilizers

(m23) ojors (o)) yhuud (w2 5) iy
Nitrogen (%) Phosphorus (%) Potassium (%0)
S 255 0.64 0.06 0.23
Cow manure
oS 0.88 051 0.49
Compost
e 115 171 1.44
Hen manure

aS 1558 )35 kpdduen o (Matricaria chamomilla L)
AU o) lepadsan S Kis ojs 5 665 (oo 255 Lo
S a1y oy 368 @ jlpdiuen oL LiiSTy pae Loyl oly )3
Gos Ay 45 gy0 by dituib OT Geos g Cunly didyy dgng
Caslgis (ol 358" gyl S odaw &Yl IS L lpddisen
Khalid et al., ) o),LSen ¢ 3B .05 oxlizul ool 368" 258 5l
g ag el Lil38l Coge (ald 398 5,8 a8 wls L5 (2006
A iolojl Dy90 Juad 93 )3 Jlepdidued ) digr SS9

i 9 453 L)) o (pO/00) (g )b sime 3B cllS 0
g ag el culs o b Lol i Hlpdiven g S5 St
S glis)) oyt (4 i) 25 Ly talS gy G S
w348 39 (o 5L 39/5) 59,8 21 cuslS )b 4 bgye
(y=to g5l 33/6) cutgud)) 31 cusls oyl b doyd S Jloss]
3713) gyl 11 ccils 50, L o @oolis Lol cuily coglis
an byye alipy ST S g oS 295 )b stae (el
(P<0/01) (sl ime sobo 0 & 202 (p)5 T19) celS o) oo S
LT Cs as caitindy 11 g 49,9 21) LS cslS 5o, g3 b
—dSgr 50 09 Camnj ialS (4 Jous) cush gl (p,5 10/8 4
0,90 Lials s & NN Bl ewsls fo)b s ens auils cla
ASGhar ) ez 9 (s el 292 CblS )5 ol )3 (g,
3 53U bojyaul )3 Gy glis)l 5,5 3055 (pourchaman, 2002
b 535 0 Gl ol b 5ol ol S0 e 28 85
a8 S 4 )5 ad I L &S ek 4 cudh cils ;3T
b oomed g Mboe GRS (LS (ol e (ST (19090
ol iyl Lol 4ol )3 9 595 S o g S g enl b
b oo

$3 Jalye -l

U 0 jeww ploj cde a8 0b lis Guilyly 4350 mls
29 4o ey L (o0 S g (a3 S U e mdeais
s ccils Gl slago ) b cos (p<O/01) (6l sime
a2 8993 oloj S9) SPste b kb Bpae (cladgS b yS
258 Jgan) wmils Jlapeinon oS ga Jolhe 5l S
o)yl 0L (g9 (ol 395 51wy ,> (Tabrizi, 2004)
o955 (P. psyllium L.) pgslenss 5 (Plantago ovata Forsk.)
£3589 y2 68U 035 Jlosl (365 (sl b 5l pliSomn o5 58
G942 b ot gl gad Jolye g 1B olS 53 a3 S
313 51,3 (S gy 5 (S0,L) ol bulyd 5 (5522959) 59y Jsbo

Oles o > ()l ine Sl 00 Jlae (lajlaws ] plasorea
a0 0393 o o (3 Jgie) 1ty azealS (48 fw b cilS
o Gy B (235 g (205 U (e (mdepis U
oialS (4 Jorn) il aals sl 3 53B L gyl gne yobo
> o Canl (Koo oo g pgd CllS lagu b ) ge3 Jolye Jobo
sl )3 3 505 20 o il a3l &lje, ol anyy iljhl
LS g o (B343E 1 (50D juw lof ot cidy96 21
(Asghari pourchaman, 2002) vz 59 ¢yl (4 Jgio) b
OO il (9.0 olS (9 iliSre CullS F)b gy (s
maopid 5 (e b 50 jow loj ke (bl 3 3L oS
2,8 g ials” 2> 5L 2o

S5 88 90 ldin -2
039 9 459 ELB)) o )b ine 13U 00 Bpaan sladgS
25 5 ol (3 ) sl Jlepdtien olS gy G S
4 gl by Ise ¢S 3 (Jahan & Koocheki, 2004)
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Table 3- Analysis of variance (mean of squares) of Pot Marigold development stages and morphological traits by organic
fertilizer types and different sowing dates

..)9)93)9o u 9“ J")ﬁ
Morphological
traits Development stages
039 N T P e b sl "
S) L W EW G, U a5 R R e @ i @be
Plant Flowering- ‘-’a’_ ® © _""“’ &3 Source of
Dry height ripening Budding- Emergence- Sowing- df variance
matter flowering budding emergence
R®) )
0.696 ™ 8.72"™ 496 "™ 2.16™ 38.6™ 1.09™ 2 Replication
(R)
2.70"™ 21.9™ 62.7"™ 359™ 42.0™ 0.978 ™ 4 (_F_) >
Fertilizer (F)
4.92 15.3 38.2 12.6 17.5 1.80 8 (@) s
Error (a)
*k ok *k *k *k (S) ML{ é)b
59.0 133 64.8 53.7 150 1.09™ 2 Sowing date
(S)
117™  561™ 15.7™ 6.13™ 14.1™ 1.56™ 8 3 F‘”—;’; s
1.79 8.86 8.59 8.51 7.92 1.63 20 (b) s
Error (b)
13.1 8.08 9.29 10.69 5.83 10.33 - (309)
CV %

. . . . P Kk ok
.M))&&j&@a‘»)a)‘ﬁwj)bwﬁ&wfdg. 9 Nns

ns, * and **: represent non-significant, significant at 5% level and significant at 1% level, respectively.

S cilie S 6 b o0 Jhtainad Sijgsh g0 lho 5 903 Ul eilbo dmalie gl -4 Jpiz
Table 4- Means comparison of Pot Marigold development stages and morphological traits by different sowing dates
SWs 39 e gl o, U 205 0 U 2daks tame U i e oo e U CullS

() (o sl) (39,) (395) (390 o (392) “"""s &b
Dry Plant height Flowering- Budding- Emergence- Sowing- Sowing date
matter (g) (cm) ripening (day) flowering (day) budding (day) emergence (day)
11,72 395° 339° 290.3° 51.3°% 12,72 "'*fh”"é 2_1
10™ April
10.8* 37.3° 30.7° 26.9" 48.1° 12.3* ity 11
1" May
7.93° 336" 29.9° 25.6° 45.2° 121° Sty 31
21" May
W)l 4y ne BN (Sl Bg) 4 g 2 3 ailde By L sl Sile
Means followed by similar letters in each column are not significantly according to DMRT.
F b ey b 48 29y (wgs > JgiolS 6/25) cosls’ ol opdgl & Joials o Slac ¢l 3al g9 ySlas -3
a8 g Sl (gl giae glis (Wgs y> Jszals 6/15) cusls Sg  JsnlS s o )b mime 5l (6365 (slaylows
3 JowlS 4152) pow cuilS g )b a4y bgyye dig 5> JoiwlS slass i Lo clago b b oo o ol bl 53l ol lgpad

(P<OI0L) (s forine coglis (A3 dlS o6 92 L o8 252 (8 Lo w555 JgialS slass gyt (B Jye) 288 5 csls
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Lol 3,8 iy ilS o dsly 3 Jginls 3,8las cusls’ o 5L
A58 )5 ases (Berimavandi et al., 2011) o))Sen 5 (s85glos
WU et pwaw dsly 1 Lepadnen JomolS S ojg oS
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355 slayles )3 aw dslg 5D selcuns 4 03l S5 lade
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L (p<0/05) ()l sine sgbo 42 (£ 50 358 sl 5 (1390 355 LS
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Khalid et) -,IKen g sl .05 6LS ol )3 4l jl52 559 (yil58)
535 Ol el ol 365 39380 45 13,8 bl (al., 2006
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Table 7- Analysis of variance (mean of squares) of Pot Marigold seed yield and yield components by organic fertilizer types
and different sowing dates

oW s &> 39 A1y dlasy FHORPY
&1 4158 o3 ; -
w15 il 5,5des 100)(;:;(:()19 digr g yd Jowls y LSS ot gl
Seed harvest Seed yield weight Seed weight per  No. of seed per  No. of seed per df Source of variance
index plant plant inflorescences
0.001™ 13434™ 0.065 ™ 0.191" 839" 3.29™ 2 (R),bss
Replication (R)
0.001 "™ 9683 " 0.073™ 0.476 " 4524 ™ 25.7"™ 4 (F) ed
Fertilizer (F)
0.002 1520 1.91 0.290 3270 13.1 8 (@) L=
Error (a)
0.003" 28560 3.35™ 492" 38088 ™ 42.0™ 2 (8) el o b
Sowing date (S)
0.0005 ™ 501" 0.785 ™ 0.103" 852" 9.17™ 8 g gx’; e
0.0005 1173 1.267 0.149 1170 12.7 20 (0) s
Error (b)
9.78 21.14 12.01 16.7 13.9 8.22 - (03] Sl o2
CV (%)

k% K ns

o3 Sy g g g )3 )l 5 e e S 4T
ns, * and **: represent non-significant, significant at 5% level and significant at 1% level, respectively.
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Table 8- Means comparison of Pot Marigold seed yield and yield components by different sowing dates
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index (%) Se(ed y_|2e)ld weight (g) plant (g) plant inflorescences
g.m
T istosss gl
Organic
fertilizer types
0.217"™ 146" 9.23"™ 2.08™ 229" 42.7"™ aald
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. - . . Nitrogen
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0.216™ 135" 9.40" 221" 234 429" oS >
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Hen manure
cusls g )b
Sowing date
0.236° 193° 9.86" 2.78° 282° 45.0™ 02298 21
10" April
0.230° 181° 9.35" 248° 267 436" i)l 11
1" May
0.211° 112" 8.91"™ 1.68° 188° 417" Wzl‘“l\a/;‘ 31
ay
) )l gne BB (SIS B9y & (o b )3 Al By b s eSle
Means followed by similar letters in each column are not significantly according to DMRT.
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lya o0 pyS g Cdiqud)) 3L U 3,958 21 5l casls o 5k
3 Shas 5 5] 5355 o e o35 il oS 5o ol
Jess L Ll 3gr 5590 ,lSan 3 2,8 ks 50 jlas cails 5 Jgils
355 gy opl 3l il ()b gxe BMB] £4e 565 1S p> o5 10

&l

Abdel Rahman, A.M., Lazim Magboul, E., and Abdelatief, E.N. 2001. Effect of sowing date and cultivar on the yield
and yield components of Maize in northern Sudan. Seventh Eastern Africa Regional Maize Conference, 11-15

February, 295-298.

Akbarinia, A., Ghalavand, A., Sefidkan, F., Sharifi Ashurabadi, A., and Rezaie, M.B. 2002. Evaluation of effect of
nutrition different systems on yield and seed essential oil content of Trachyspermum copticum. Iranian Journal of
Medicinal and Aromatic Plants 18: 89-109. (In Persian with English Summary)

Ameri, A.A. 2007. Study of ecophysiology sights of planting density and nitrogen levels on radiation use efficiency and
quantity of essential oil of Calendula officinalis L. PhD. Thesis, Ferdowsi University of Mashhad, Iran. (In Persian



1393 lins) 4 oylas B alor o5 3y9LisS bt ooy s pis 740

with English Summary)

Asghari pourchaman, M.R. 2002. Effects of sowing date and seed quantity in area unit on morphological characteristics
and quality of Plantago ovata L. MSc Thesis, Ferdowsi University of Mashhad, Iran. (In Persian with English
Summary)

Berimavandi, A.R., Hashemabadi, D., Facouri Ghaziani, M.V., and Kaviani, B. 2011. Effects of plant density and
sowing date on the growth, flowering and quantity of essential oil of Calendula officinalis L. Journal of Medicinal
Plants Research 5(20): 5110-5115.

Berti, M.D., Wilckens, R.E., Hevia, F.H., and Montecinos, A.L. 2003. Influence of sowing date and seed origin on the
yield of capitula of Calendula officinalis L. during two growing seasons in Chillan. Agricultura Tecnica 63: 1-9.
Cabrera, V.E., Stavast, L.J., Baker, T.T., Wood, M.K., Cram, D.S., Flynn, R.P., and Ulery, A.L. 2009. Soil and runoff
response to dairy manure application on New Mexico rangeland. Agriculture Ecosystems and Environment 131:

255-262.

Dorry, M.A. 2006. Effects of seed rate and planting dates on seed yield and yield components of Plantago ovata in dry
farming. Iranian Journal of Medicinal and Aromatic Plants 22(3): 262-269. (In Persian with English Summary)

Emad, M. 1999. Identity of Medicinal, Industrial, Pasture and Forest Plants and those Applications. Tosee Roostaie
Publication, Tehran, Iran. p. 150 (In Persian)

Ganjali, H.R., Band, A.A., Abod, H.H.S., and Nik, M.M. 2010. Effect of sowing date, plant density and nitrogen
fertilizer on vyield, yield components and various traits of Calendula officinalis. American-Eurasian Journal of
Agricultural and Environmental Sciences 8(6): 672-679.

Jahan, M., and Koocheki, A. 2004. Organic production of German chamomile (Matricaria chamomilla L.) intercropped
with pot marigold (Calendula officinalis L.). Spanish Journal of Agricultural Research 484-491.

Johri, A.K., Srivastava, L.J., Sing, J.M. and Rana, R.C. 1992. Effect of time of planting and level of nitrogen on flower
and oil yields of German Chamomile (Matricaria recutita L.). Indian Journal of Agronomy 37: 302-304.

Kafi, M., Nezami, A., Ganjeali, A., and Shariatmadar, B. 2000. Weather and Crop Yield. Jihad Daneshgahi publication,
Mashhad, Iran. p. 311 (In Persian)

Khalid, K.A., Yassen, A.A., and Zaghloul, S.M. 2006. Effect of soil solarization and cattle manure on the growth,
essential oil and chemical composition of Calendula officinalis L. plants. Journal of Applied Sciences Research
2(3): 142-152.

Koocheki, A., Nakhforoosh, A., and Zarifketabi, H. 1997. Organic Agriculture. Ferdowsi University publication,
Mashhad, Iran. p. 330 (In Persian)

Koocheki, A., Tabrizi, L., and Nassiri Mahallati, M. Organic cultivation of Plantago ovata L. and Plantago psyllium L.
in response to water stress. Iranian Journal of Field Crops Research 1(2): 1-14. (In Persian with English Summary)
Mohamad Abadi, A.A., Rezvani Moghaddam, P., Fallahi, J., and Bromand Rezazadeh, Z.2011. Comparison of
chemical and organic fertilizers effects on quantitative and qualitative indices of fenugreek (Trigonella foenum-

graecum L.). Journal of Agroecology 3(2): 249-257. (In Persian with English Summary)

Mosavi, S.G.R., Segatoleslami, M.J., and Pooyan, M. 2012. Effect of planting date and plant density on yield and seed
yield components of Plantago ovata L. Iranian Journal of Medicinal and Aromatic Plants 27(4): 681-699. (In
Persian with English Summary)

Seghat Al-Eslami, M.J. and Mousavi, G.R. 2008. Effect of sowing date and plant density on grain and flower yield of
Pot Marigold (Calendula officinalis L.). Iranian Journal of Field Crops Research 6(2): 263-269. (In Persian with
English Summary)

Soumare, M., Tack, F.M.G., and Verloo, M.G. 2003. Effects of a municipal solid waste compost and mineral
fertilization on plant growth in two tropical agricultural soils of Mali. Bioresource Technology 86: 15-20.

Tahami Zarandi, S.M.K., Rezvani Moghaddam, P., and Jahan, M. 2011. Comparison of organic and chemical fertilizers
effects on yield and essential oil percentage in basil (Ocimum basilicum L.). Journal of Agroecology 2(1): 63-74. (In
Persian with English Summary)

Van Wyk, B.E., and Wink, M. 2004. Medicinal Plants of The World: An illustrated scientific guide to important
medicinal plants and their uses. Timber Press, Portland, Oregon.



Journal of Agroecology
Vol. 6, No. 4, Winter 2015, p. 741-752

@?ﬁ»’rlzﬁ

$329LaS (ol pgy 49 5l
YEI-VAY .o AYAY liww) oF ojlods & ul>

101 ) 550l e 53 OF o § Bl e 5 (S S350 43 2 (o
it o5 DY pazs gl S AV (29,0 5 Al Al A -]

s Y #) . Vo N
d:‘jﬁd‘c‘,)} 6)%-'»44.45-5 &;V&u&héﬁdw
VWAN/AV/e A i 2dL s 'CUU

AT/ E/Y0 oy b

CXVLES

s oy oian 5 S ()8 Sl e (0055 (Sl oS s SloysS1h (ytee | S Ol & 02 53939 Oliee 29l 2
g @, Slas &y byype Sledbl (ol (655l slapiu > SB 41 (939)9 ()5 (e 5 gl W55 lie (g st 4 udlioe ()8
{(Triticum aestivum L.) pas5 : Jols yguiS calise oly; &V guame 13 duojpj 4 (2lon plbil Cauns puioman g cudilyy (adls wusS )
Medicago ) a4 (Oryza sativa L.) g, (Gossypium hirsutum L.) 4, (Zea mays L.) «,> {(Hordeum vulgare L.) 4
Galisco claplisl an adl olaisl 50, Hlise L 03,5 (¢glaes cilisee (claylul ¢ly (Cicer arietinum L.) s 4 (Sativa L.
NPPC | (g8 13,5 awlome (NPPC) ()8 (olsl 2 gl (alls W lie Coled )3 9 03,8 29050 ()5 ot ol 4 2295 b 2lS
NPP( jlade oy aS ob Ll gols ab a8)S jlai )0 SB 4y )8 AVl (6359 lgie 4y g oo 080,55 S 4y 4Vl Ojgo 4y oS
b ol S 5 )5 wildl 0 )3 sl g s obie g p)5 Sl )3 Ay 5 3555 @ Sl 1) b e el8l 3 Wi 5 2 PSS
205 939 e iy A poluaidl 363 4 () Caw i 4 ) gNPPC ol )3 1) 581 (35208 3956 olS )98 blie (oles >
3y ddlaie 3 3956 obS & bgaye (23S (63909 (e 9 48ign ol sl 9 )5 adlate > il Bblie g adllas )50 LS (1 5> e 2l
an oM Gyt dy g @ e Al )0l odaliie doxigy olS 0 ()5 s Jenilly 9 (o8Bly Gliee o S (2 5eS 051 (SlnsS
Ao LS cul Goyb 5l S oy Cubls Lol Sl by 48 wals Ui /Y g YA o/ polie b s

WU coos 48 el olaioso gl 5l (S (659l e
Salinger, 2005; Motha & Baier, ) 5,5 o )8 oulsl &ly0
Sl )0 (Ao > VW=V 390 5) (ae b (85l (2005
slacsgw 5 -l ol mlio )l ol 4y glaldS slajls
S d‘)j olals ‘d)’”u;f slacdled ;5 onds o3l Lskowd
5 = oLl Ll (ol (55,51 Clles ;36 cov
oyt 9 Cbuw ¢ old slodgS I oalaiwl g (g)lhely ¢ SKin LSy
o dag bl LBy @p )5 g culS 5 095 355 Jl b
o )8 g eSSl Jlo Vel i S 51 gl &S ol
» 4> ,51.(Koocheki & Hosseini, 2006) cusl oads S5 4,8
8 Bl s o2y 136 o5 (6598 ol ol )8
b 30 5y5iS Lol (IPCC 2002; Salinger, 2005) c.é 5 salss

3y8das M5 (328 e ¢y i < miliy 1S S0 1g

doddo

9 005 28T (3 GRIEL U 4 e Gole)S p3l b 5

e MU oy ek | (S lgis 4 slabdS o5 K0
oty YU cely yol oyl (Conen & Smith, 1998) Wil o #lao
03 Gl ilisee 3blie )3 (S)k GlagRl s 9 &)l > 42
355 5 el slmpllss poy 0,55LS 1 oa iyl )3 a3
;1 (Nassiri et al., 2008) c.ili8 sl 15l caliseo Y guasxo
iy (o8l bl e osins (615 &Y guasns A oS o

bl oMol g ceslyj 09,5 (6555 (gooniihy bl gy 4 =¥ 5 ¥ o

559551 (6= Bilw (goomdild g Mgt wgdyd oD ¢g5yglitS” ouSitils

iy 0081 el ;09,5 Lokl g S wgd 8 oKy el lalS
OloS ymly aped olStils

(Email: akooch@um.ac.ir 2 e 0Xkua 55 —3¥)



IFAY Gl F o)lods of ol «(6)y9lis owlls pgo 4y pi0 AR

Twine & Kucharik, ) 55w o i LSl 1) piummsST SO
5 lsp Al 53 003 s )8 gsmne sl Al A (2009
cely wlgie SB o ol b ©yg0 )3 & ile obS e
Khorramdel et ) 55 yauasl d op)S" suST (60 jli] alS
Sl Bl e GByb Ky 5l GlS NPP 5e oy (al., 2010
i 3 s2sl e 553 Bl 5l 5 0lS 5355 a5 A5 (50 Bt
U a4y LI il jhu] jloas Gl o8 281 (0
o o8 ST 00 )Lisil g Wy Gl 2 (o) sapllas o pie
Olee 3lgin o (ol slapllss o sy oo Jlai ) (i ¢yl
S Ay bl g aad Ll jawes! 1) (a8 )8 duST 00
LSl et 4wl o il atily 63V 835 Canj Ao
855 5 5 s 2151 3 08 el (g0 Cile nlS (el
g e duolxe b opl y 05Me (Khorramdel et al., 2010)
wilizes gmplil 4 (35 el (s el 359150 g 4l LI
005 2mS1 (63 e 1) (S glapliil I S pa opes e
55 o g 23] 00 Ol

)3 e @y xS Glpl (2) SV gaxe (p piere dlex ]
2 AlBl e 3950 o (SOlanum tuberosum L.) oe; cumw iy
O | 4k 5 GBI 3 e 1y Ll e 55508l
sl GRS ag e dnulne g )l Ban S e
Ol > S 4 93959 (S Olie 5 (NPPe) ()5 ol
St )9S ilisee Slaglinl sl (o Sl

LS9, 9 dlge
iS5 pdew g 0y Sloe glaodly (3uiss ol pbxl (gl
9 4y @ ey ()0 eg S Jold )9S oo (21)j oS
SIVAR) Al Ve 0y9d S b jaudS alisee (sl bl (gl 2950
~gex 93 )yl e ©yljy cole 4 anlye b I (VAR
Gk 3l by (ol 5 uliilsn MLl yizman A5 (5]
o B g g il celibler Siginn ol &S
O 43,5 Sslgen S 0 nlstes & (83,90 dlye JSS
(1) b 2. 5 (NPPE) 15 (ol 1 4] ol 35 ol
105 Al
(V) 4oleo
?)j -/¥0 dgh> Sis oolo Hf,m Bel walisee é;l.m Q»Lul »

NPPL = Cp + CS + CR+CE

clise glaccJld 5o bl glasbds lajls Lasl gals
G w5 S IS ) Wl oo 028 a9 (55yeliS
Sy >9 o2l L [(Metting et al., 1999; Lal, 2004) a_sl « sl
LBl )8 0y sl (e Ml e 295 (65ygllS slapl

. e |F & \ .
«8jyglisS” Lisu yd oS daST 60 S il il Laws 6l p
Huang ) 35 0 (6L 455 (65,08 s S 15 )8 0,55 &
2 00 Olime & cunl oads 555 1Sl ol 4 (et al., 2009
Gill et ) b o 5k Ve 3505 g yie Sy Gos b SB grbau
(al., 2002

Loyl 5l (S ol slaptunsST 5o 008 e 29l
2 =i wiamsS) S LT o8l god90 ol Sy gl il
O 035 L astloe 008 2aSliod e spatuia (laikais
Yy amo g9 5 > 4y (Twine & Kucharik, 2009)
9lp =i spliipg ) (5559l8 Sllos g (2l slapim
Lehuger et ) cowl jli 590 dalaio o (gl p)S S 5 Jloj
Ol e ajlae a S5 45 39250 L;T oS i (al., 2010
(525 0395 G 3)lg 45" gt )b jloasd Coti 1S
Cllos 2l (St (29,50 41325 o)k 5l ()5 W 5 295
an e (oj QLS blis 5l Jols (T osle a2 L (55508
ST (63 Mg 298 (0 SBICO; (b 29 93959 2 S
§ SUs (g S0 bl Ay & (2 308 (53 5 55350
S Jelgs g 035 (b sgime g o) S ol 55
[(Prior et al., 1997; Smith et al., 2004) b o 8 6

SlopiwgS] )3 )8 My a5 Lol sl 5l (S
Kutsch et al., ) b 0 r(NPP) 4yl Halb 1Jgr dle ¢ 2l
Syl 5 a8 als s lie 4 ads) LAl 1Js5 (2010
250 Oyl A g o A8 D)5 o dn yhued] | jiiwgrd
Sy a8 s ol 0 ead Gl S I &S e
2 295 ;S oS i3 039 0 030al T (GPP) adgl Il
3y 4wl (Smith et al., 2010) L] o Cawd 4 adgl Ll
=hj Slles (2Ll 6 ) s SIS b5y bl gl palls
oS oM o o] o8l Gl g calises Y guase (i

1- Mitigation
2- Net Primary Production
3- Gross Primary Production
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Fig. 1- Carbon allocation in different tissues of crop

1- Above-ground net primary production (ANPP)
2- Below-ground net primary production (BNPP)
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Table 1- Harvest index (HI), shoot-to-root (S:R) ratios and allocation coefficients in different parts of crops

culd Lo
Re Ry R Ry ;ﬁ’”
0.09 0.13 043 035 58%0.7 45+6
Wheat
0.11 0.16 037 037 45+06 50 + 4 >
Barely
008 0.12 044 036 6.7+05 45+3 (Gs
Rice
0.08 0.12 044 037 69+1.0 46+5 =
Maize
ax g
0.17 026 006 051 22+05 90 +3
Alfalfa
0.12 019 031 038 3.6+04 5549 i
Chickpea
o
0.12 019 048 021 3.7+04 30+8
Cotton

Ay Gloed 5 g ddyy o ilS g 0lS (gdlail il (5 )8 o o 0diad (LS i 5 4 (R s R RS Rp

Rp, Rg, Ry and Rg: indicate relative plant C allocation coefficients in seed, straw, root and extra-root material, respectively.
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Table 1- Some physical and chemical properties of experimental site soil
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Table 2- Analysis of variance (mean of squares) of data resulted from super absorbent, humic asid and irrigation effects on
sugar beet traits
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*and**:indicate non significant and significant at 5 and 1% probability levels, respectively
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Table 3- Main effects of super absorbent, humic asid and irrigation on sugar beet traits
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* For each factor and in each column, means followed by the same letter(s), are not significantly different (p < 0.05)based on LSD
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Fig. 1- Changes in the characteristics of sugar beet under experimental treatments(valuescorresponding to each trait have
been indicated respect to with super absorbent, with acid humic and 7 days irrigation interval, as100%basis).
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Anderson, 1993; Salehi et al., 2004; Jozefvova et al., )
(2003; Peng et al., 1992; Peng et al., 1999
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Table 5- Correlation coefficients between traits in sugar beetas a result ofsuperabsorbent application, acid humic foliar
application and irrigation
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Table 2- Mean comparison of chickpea characteristics under different cropping systems
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Biological Seed yield 1000- seed Pod number heiart]n Treatments
yield (kg.ha™) (kg.ha™) weight (q) (No.plant™) (cr?w)
1830.5° 380.62° 25.35% 30.89° 32.00%* A,
1206.7° 254.29° 22.88° 19.83° 23.72° A,
1885.2° 397.98° 26.96° 34.28° 32.83° Ay
1547.8% 312.25° 23.94% 27.33° 26.83° As
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* Means with at least one similar letter in each column, are not significantly different (p<0.05) based on Duncan multiple range test.
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Ay, Ay, A, and As: are monoculture of irrigated chickpea, monoculture of rainfed chickpea, relay intercropping of irrigated
chickpea/Styrian pumpkin and relay intercropping of rainfed chickpea/Styrian pumpkin, respectively.
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Table 3- Mean comparison of Styrian pumpkin characteristics under different cropping systems
(LU 15 0 )59lS) oga0 3,5os (LUK 45 51uad) oo das o loss

Fruit yield Number of fruit Treatments
(kg.ha™ (No.ha®)
10.60° 8125%* A;
13.67° 10291.7° Ay
12.65% 9750 As

5 K0S b el sine OS] do s gty Jloin] s 5 (5Sl glatel win ygel bl g1 ety 50 S it Gy Ky Sl ells (sl Sl #

* Means with at least one similar letter in each column, are not significantly different (p<0.05) based on Duncan multiple range test.
Gy (59357 w23 3955 6yl bogle S 5 (IS gy (59387 1 3556 (5 3l bglses ot (SIS Canngy (5938 LallE cutS sxmd Ui Lol 4 A5 9 Ay Ay
cls
A, A4 and As: are monoculture of Styrian pumpkin, relay intercropping of irrigated chickpea/Styrian pumpkin and relay
intercropping of rainfed chickpea/Styrian pumpkin, respectively.
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Table 4- Mean comparison of Styrian pumpkin characteristics under different mulch application

(U2 )3 0,5 9ks) ails 5 ,Slos (p5) la )15 o5 (LU )5 dlaxs) ogue dlus

: 1000- seed . Bl
S(efgga'_ell)d weight NUT,\?S rhc;fll;run Treatments
' @ '
457.08° 139.43* 10083.3%* M;
414.25° 125.10° 8694.4° M,
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* Means with at least one similar letter in each column, are not significantly different (p<0.05) based on Duncan multiple range test.
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M, and M;: are with and without mulch application, respectively.
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Table 5- Mean comparisons of interaction effect between cropping systems and mulch application on studied traits of Styrian

pumpkin
_ . Al 5 o5 - . .
5 05 5hS) 4l 3 Slos () ;;)u;s 25 05 545) ogme 3 Sl (o500 43 slas3) s sl JEYIRES) FYWRSREY
P e i : Byl
(5 i 1000-seed (’_‘S‘é Number of seed (st ) "
Seed yield weight Fruit yield (No.fruit™?) Number of fruit ~ Treatments
(kg.ha™) @ (kg.ha™®) (No.ha)
427.50% 133.60% 11.13° 294.33% 8500%* AsM;
386.50° 119.70° 10.08° 283.67° 7750° AsM,
489.17° 136.97% 14.80° 317.67%® 11083* AM,
420.00* 128.53° 12.54% 300.33% 9500 AM,
45458 147.73 13.67% 324.00° 10667 AsM,
436.25" 127.07° 11.63% 307.67% 8833 AsM,
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* Means with at least one similar letter in each column, are not significantly different (p<0.05) based on Duncan multiple range test.
935023 3555 (63 bglsen cotS g AL Cangy (69357 ol 3959 (3l bglste culS (A2 gy (5938 Lalls cuiS oimd Lt cuiy 4 A5 g Ay Aj
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Aj;, A4 and As: are monoculture of Styrian pumpkin, relay intercropping of irrigated chickpea/Styrian pumpkin and
relay intercropping of rainfed chickpea/Styrian pumpkin and M;, M,: are with and without mulch application chickpea,
respectively.
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Fig. 1- Interaction effect between cropping systems and mulch application on oil content of Styrian pumpkin
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Aj, Ay and As: are monoculture of Styrian pumpkin, relay intercropping of irrigated chickpea/Styrian pumpkin and relay
intercropping of rainfed chickpea/Styrian pumpkin and M;, M,: are with and without mulch application, respectively.
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* Means with at least one similar letter, are not significantly different (p<0.05) based on Duncan multiple range test.
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Fig. 2- Interaction effects between cropping systems and mulch chickpea on land equivalent ratio
85 K0S b gyl sime M) dm s gy Jloin] e 53 5S0l glials ain g0il bl S ynie B Ky Bl (s (ol oo #

* Means with at least one similar letter, are not significantly different (p<0.05) based on Duncan multiple range test.
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A1, Ay, As, Ay and As: are monoculture of irrigated chickpea, monoculture of rainfed chickpea, monoculture of Styrian pumpkin,

relay intercropping of irrigated chickpea/Styrian pumpkin and relay intercropping of rainfed chickpea/Styrian pumpkin and M;, My:
are with and without mulch chickpea
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Table 1- Physical and Chemical properties of the soil in the experiment site
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Table 2- Analysis of variance (ANOVA) for root dry weight, percentage of root colonization and Mycorrhizal root dry

weight
Ol yo (10be
ey (MS)
Oy ke 5! Ogrlipgls Moy ey, S o
S.0V df Ay SWiS (439 i 21529950
Root dry weight Percentage of Mycorrhizal root

root colonization dry weight

W 3 0.061 0.420 0.072
Replication
(M) 55 2 6.088" 725.352" 0.113™
Mycorrhiza (M)
(A) b s 1 0.000™ 6.978" 0.001™
Azospirillum (A) ' ' '
(L) e o3, 1 0.033" 0.006™ 0.202"
Lentil Cultivar (L) ' ' '
AxM 2 0.010™ 0.008"™ 0.011"™
MxL 2 0.150™ 6.850" 0.018™
AxL 1 0.125™ 3.983" 0.202™
AxMxL 2 0.034™ 2.865 0.211™
s 33 0.064 0.567 0.087
Error
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*and **: significantly at p < 0.05 and < 0.01, respectively; ns = non-significant
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Table 3- Mean comparison of the main effects of Mycorrhiza, Azospirillum and Lentil cultivars on root dry weight,
percentage of root colonization and Mycorrhizal root dry weight
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gm? colonization weight
gm?
(Mo) 3y 05 367 3.24° 0.12°
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320550 (M1) syl pogagls 479 40.10° 1.88°
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(M2) dupe st 476 44.56° 2.09°
Glomus mosseae (M,)
(o) e o 4.38° 29,59 1.29°
v None- use (Ag)
M ) 9) 7w
Azospirillum () il sk el
Azospirillum brasilense 4.39° 30.30° 1.33°
(A1)
) (L) e 4.36° 29.96° 1.30°
s by Mashhadi (L,)
Lentil cultivar (L2) 3t 4.47° 29.98° 1.32°
Naz (L) ' ' '
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Fig. 1- Mean comparison of Mycorrhiza x Lentil cultivars interaction on percentage of root colonization
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Fig. 2- Mean comparison of Azospirillum x Lentil cultivars interaction on percentage of root colonization
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Fig. 3- Mean comparison of Azospirillum x Mycorrhiza x Lentil cultivars interaction on percentage of root colonization

Loy (208 g aaye yio y p)S ¥/ jlaie Ly Glomus mosseae Jeole 151 4 g o1 LS uilyly 4 jow 1 Jools mls
d ey oS DY Sle b1 psSe Bpae pis o & slirSes sladdy) SUS 0jg 0 2o S v ) 11255
A Coad Syt w51 aliyeSee cslaaitn) (¥ gas) del cund O 2 ldsine b 50 diliske Jalge <l Lol csb oo I gine

mdin lalS opl 3 eismen )b 550K pf olalS Al 039 Opymie 3> gL Lajlas (:S0ke dunlie (Y Jga) cudlis



IPAY Gl F oylods ofF alo «(6)y9lis bl pgo & pi6 YAF

oo olS ) alisee slaady) S5 (g 5 ade) selieislS
Osesl3glS 0y> (I3l ol pprl g i30S izman 3,5
5 3o el ol g 1i2ygSin Sl 2,808 4
Aby aSml s de g b S e olS Ay (S jen Sl
o 3y 0 (M (sladg S Bymo ok 5l ot olS Ay
L 395000 Ul 1 el 03,5 Mg dgut (Suid (35 9 w23 Laal o
Wl oS 8 Iy Gl 50 Jpame 5)Sles oo ddy) A5) d900
Sl ol )8 adllas 3y 1y o] (lalBlas Guivs o jd (b
Lulyd 3 5 2505 @blis 3 1) s ol Ol F 38> o

s plosl g g o ilie

Ay 5l g ptasilin VY dlold b Wl o )8 slady) 2,8 sl
yoolie g yhad g o390 GBS |y SB ) gyl oo & 29
lod Jie lop pluil a5 e ady) jl 590 alols o 1) olis

Ol s 2155 Se (Ll > Ay )18 glacia jas
Rousseau & ) 55 o Juuo)d WY Jliis & didyy o pdaw
(Reid, 1991

(S 35 4ol

o)) iy SS9 d9—aky Esl )9 Sho By a0

&l

Al-Karaki, G., McMichael, B., and Zak, J. 2004. Field response of wheat to arbuscular mycorrhizal fungi and

drought stress. Mycorrhiza 14: 263-269.

AL-Karaki, G.N., and Al-Raddad, A. 1997. Effects of arbuscular mycorrhizal fungi and drought stress on growth
and nutrient uptake of two wheat genotypes differing in drought resistance. Mycorrhiza 7: 83-88.

Annaduraia, G., Juang, R.S., and Lee, D.J. 2002. Microbiological degradation of phenol using mixed Liquors of
pseudomonas putida and activated sludge. Waste Management 22: 703-710.

Arriagada, C.A., Herrena, M.A., and Ocampo, J.A. 2007. Beneficial effect of saprobe and arbuscular mycorrhizal
fungi on growth of Eucalyptus globules co-cultured with Glycine max in soil contaminated with heavy metals. Journal

of Environmental Management 84: 93-99.

Astaraei, A., and Koochaki, A. 1995. Application of Biological Fertilizers in Sustainable Agriculture, Mashhad

University, Iran 250 pp. (In Persian)

Azcon, R.E., and Atrash, F. 1997. Influence of arbuscular mycorrhizae and phosphorus fertilization on growth,
nodulation and N2 fixation (N15) in Medicago sativa at four salinity levels. Biology and Fertility of Soils 24: 81-86.
Bashan, Y., and Dubrovsky, J.G. 1996. Azosprillum spp. participation in dry matter partitioning in grasses at the

whole plant level. Biology and Fertility of Soils 22: 435-440.

Chalk, P.M. 1991. The contribution of associative and symbiotic nitrogen fixation to the nitrogen nutrition of non-

legumes. Plant and Soil 132: 29-39.

Christos, P. 1993. Biotechnology of crop legumes. Euphytica 74: 165-185.
Cox, G., and Tinker, P.U.B. 1976. Translocation and transfer of nutrients in vesicular mycorrhiza. The Arbuscule

and Phosphorus Transfer. New Phytologist 77: 371-378.

Gao, L.L., Delp, G., and Smith, S.E. 2001. Colonization patterns in a mycorrhiza-defective mutant tomato vary with
different arbuscular mycorrhizal fungi. New Phytologist 151: 477-491.

Geneva, M., Zehirov, G., Djonova, E., Kaloyanova, N., and Georgie, G. 2006. The effect of inoculation of Pea plant
with mycorrhizal fungi and Rhizobium on nitrogen and phosphorus assimilation. Plant, Soil and Environment 52(10):

435-440.

George, E., Marschner, H., and Jakobsen, 1. 1995. Role of Arbuscular mycorrhizal fungi in the uptake of phosphorus
and nitrogen from soil. Critical Review of Biotechnology 15: 257-270.
Giovannetti, M., and Mosse, B. 1980. An evaluation the effect of vesicular-arbuscular mycorrhiza infection in roots.

New Phytologist 84: 489-500.

Gupta, M.L., Prasad, A., Ram, M., and Kumar, S. 2002. Effect of the vesicular-arbuscular mycorrhizal (VAM)
fungus Glomus fasiculatum on the essential oil yield related characters and nutrient acquisition in the crops of different
cultivars of menthol mint (Mentha arvensis) under field conditions. Bioresource Technology 81: 77-79.

Hamel, C., and Smith, D.L. 1991.Interspectific N transfer and plant development in a mycorrhizal field-grown



YAY S 1D ) 9O Ay y Iy Sgute (30l (w0

mixture. Soil Biology and Biochemistry 23: 661-665.

Hazarika, D.K., Talukdar, N.C., Phookan, A.K., Saikia, U.N., Das, B.C., and Deka, P.C. 2002. Influence of
vesicular arbuscular mycorrhizal fungi and phosphate solubilizing bacteria on nursery establishment and growth of tea
seedling in Assam. 17 World Congress of Soil Science, Bangkok (Thailand) p. 379.

Kapoor, R., Giri, B., and Mukerji, K.G. 2004. Improved growth and essential oil yield and quality in
foeniculumvulgare mill on mycorrhizal inoculation supplemented with p-fertilizer. Bioresource Technology 93: 307-
311.

Kennedy, A.C., and Smith, K.L. 1995. Soil microbial diversity and the sustainability of agricultural soils. Plant and
Soil 170: 75-86.

Ojala, J.C., and Jarrell, W.M. 1983. Hydroponic sand culture systems for mycorrhizal research. Plant and Soil 57(2-
3): 297-303.

Omar, S.A. 1998. The role of rock-phosphate fungi and vesicular arbuscular mycorrhiza (VAM) in the growth of
wheat plants fertilized with rock phosphate. World Journal of Microbiology and Biotechnology 14:211-218.

Panwar, J.D.S. 1993. Response of VAM and Azospirillum inoculation to water status and grain yield in wheat under
water stress condition. Indian Journal of Plant Physiology 36: 41-43.

Philips, J.M., and Hayman, D.S. 1970. Improved procedures for cleaning roots and staining parasitic and vesicular
arbuscular mycorrhizal fungi for rapid assessment of infection. Transactions of the British Mycological Society 55:
158-161.

Ratti, N., Kumar, S., Verma, H.N., and Gautam, S.P. 2001. Improvement in bioavailability of tricalcium phosphate
to Cymbopogon martinii var. motia by rhizobacteria, AFM and azospirillum inoculation. Microbiology Research 156:
145-149.

Rhodes, L.H., and Gerdemann, J.W. 1980. Nutrient translocation invesicular- arbuscular mycorrhizae. In C.B.
Cook, P.W. Pappas, E.D. Rudolph, eds, Cellular Interactions in Symbiosis and Parasitism. Ohio State University Press,
Columbus, p. 173-195

Rousseau, J.V.D., and Reid, C.P.P. 1991. Effects of phosphorus fertilization and mycorrhizal development on
phosphorus nutrition and carbon balance of loblolly pine. New Phytologist 117: 319-326.

Safir, G.R. 1987. Ecophysiology of VA. Mycorrhizal Plants 9: 172-192.

Seshadri, S., Muthukumarasamy, R., Lakshminarasimhan, C., and Ignacimuthu, S. 2000. Solubilization of inorganic
phosphates by Azospirillum halopraeferans. Current Science 79: 565-567.

Sharma, A.K. 2002. Biofertilizers for Sustainable Agriculture. Agro Bios, India. p. 407.

Subramanian, K.S., Santhanakrishnan, P., and Balasubramanian, P. 2006. Responses of field growth tomato plants
to arbuscular mycorrhizal fungal colonization under varying intensities of drought stress. Scientica Horticulturae 107:
245-253.

Zahir, A.Z., Arshad, M., Franken Berger, W.F. 2004. Plant growth promoting rhizobacteria: Applications and
perspectives in agriculture. Advances in Agronomy 81: 97-168.



Journal of Agroecology
Vol. 6, No. 4, Winter 2015, p. 788-797

@?wn’rlz’;

329U (ol oy &y it
YAA-YAY .o TAY liumo) F oleid & als

wbsl, s Ses 3 S 5 5 04b <o s (Chenopodium album L) o jasde 3 pcile J&las 3
(Foeniculum vulgare L.)

#\ -
SIS e ol
VFRY/ VTV 23l 5 oot

VYAY/OYNY 1

CXWES

(Foeniculum vulgare asbjl, 5,Sles ¢ o1, g5 jasls » (Chenopodium album L. ) o packe 316 556 o5, jskaie 4

=Y el Jlw ) oy asly (oMl sl oKy j3 51,85 dws p3 (Bolas JolS slacSsh 4l 7yl LB 3 )9S &y 4 (dolojl L)
5 &bl i) Jobo |yt 0 )3 Wigy ki ¢ Gl 93 o ol o lus o515 5588 93 b g a3l e 4 Stalof] b 2] VYR
oled 2 a0l et Sy 0l o 3 (LS gl b plosl ) 0 S Sl e e T 9 Ve Ve colojer ol ol 05 e (e e
i3yl ey 3 00k &g Jag U jao o515 alold 3 &bl )3 S nemdile yorb B (e oLl BT ()A e 1w g, YO/F b les
256505 5 8155 LS Ly ol 18T o gy WA (ko g 4 Syl o135 o s 9 &Sl > S o 3, B i 518
GialS crge 0y Stalis (b fw oloj )3 35 g 0515 S8l eizen .l I Ll sl 550 3 Sles @ el A5 s oloj
N laylas o as s 0 og dod VA L 0y (edls widg ol juw bl L Glojen a5 olao gacke 3 .ud olS (ol )b Wle (asls

3 oYL b layle adllas ol jo .cdl (ialS a3 YA g ¥/F DIA G sy 4y (adlis ol jlade bl 0 e 5l s 59, Y 5 Ve
mdile cpl Co e ) Wlg o yol ol 48" Wingy Wbl 50 )4 0 Slos oy a8 ilde 1 g 0 Fdedus )0 0 Adgi oy gl 0 aakio )3 0395 Canwj

255 )8 g 3y50 Al £)l5e 53 550

35 Can il 2,Slas (33,851 5 2 30l it il o515 158 S0l

JB oo, lus ol olyon oliasl Juad b ay] wis) 0y93 o5
(Scheepens et al., 1997; Gupta & )5l o, 40 2395
Foeniculum vulgare L. ole pb L &Ljl, oLS .Reed, 2012)
1 " - | e I . .
s o ol "ol 0 & 3leie ol RS nsinie I Ko
silwlas @lie ) 9395 4 bl aio Wl o
.(Mirshekari, 201 1) D)I.) Lf'lfl)'e .)).3)15 LE{B)“) 9 Lfil"\‘c
symile 05 oo oo g o515 Jele 93 plgs 85 s o L
" 09 9 MO g ) 538> adlllas 2 olS @
2 GMd ] vgng Jds & (Zimdahl, 1980) d4i5 o S (slaisS
Odd s loj yd Ciglay 1 aST (Wl 45 S jiaslacale o5l
widiso (Lo ylos 13 0dd jaw jybslacile ogd o (56 gy

3 -Apiaceae

doddo

Sy Slge et Sl =i LS L jmsladile <,

ol ) fhe Sliis a5l (o g 035 (o) OV gae
sly=! (Martin et al., 2000) 59, o jloi & old& dlgo AJg5
O J=lie Lily) g e Slillle L jpaslacile JyuS clles
(Martin et al., 1981) 555 o g9, jyacale g <l)jolS
-G jpledle I S5 (Chenopodium album L) o pasle
SV (e olsie 4 g ool T olirliial 05 ) S st ol

SLLS gili 53 5 39800 aBld Gl plpw 3 paile e

i e oMl ST oKy 5 5 dely wbls Mol g sl 09,3 oLl -
olxl
(Email: Mirshekari@jiaut.ac.ir 2 gt 03han 5 — %)

2- Chenopodiaceae



VAR o ianke jypaile Jslag i

IS5 a3 (ol JolS (slacSol )b by oy ol
ol 93 i) 4S9 s ulal 0 Facke WS15 Jele 9 L
o Plo oy d (CBlS ) ) e e > L Cula g S
A s o le) 5 e e 5> g WWIY 5 AA S5 XY
@ &bjly G5 o Sl oy Yo g Ve Ve plojen Jols o Sael
oielail gl ) 8 g 00 4 (lade! 5l ) 5ds el o 12
e o WXF il 008 Colus b (g0l aral 08 Lo )
slaca) dlold 5 olo Cuigadl Jol dews ailyjly cusls” 2,6 04
Do yio Sl Yo g Fv Cud i 4 Cd) (g9, iy alold g cuils
02lslS L (55,5515 5 Sl sl )3 comes slwodlel pslato
JRlgl 3 9 48,5 oo gt Lo YOY'H (o 53 Jl)S 5
o A poigel Clid g oyl cladsS (poges LI L e
S S a5 ls ool S 15 Sl 5+ 4 Ve s
Do Yo et 505 Slis) g Loy iy g 553 -1 03
oo 3l g 59y O dpe 3 Sy jgo ol S )3 p S 5kS
ool SB 4y bl o

e d olS cpl glo)ds 0 Faake jods Cled puSls jglale &
ol it Sy awl Voo ppm o oo > el FA
)94 wew (Akhavan Sales & Moshfeghi, 2008) sai
5 o1 4Ll I el clahlS )3 sl Ll 5 4 o sdak
A5 oLt ae 3o 4 453500 slaple) 0 o (S 9 slaazalS
g &y 5 Ay CudlS slaciysy )b g3 )3 bl )il oo
5390 o515 b S Lglas Lausg 31 e ko VD alols 4y 5 ST,
A bl g bl Jols casly cldos Ay 090 Jobo )3 g0 Has
abjly Sl slaaoals S5 g A (N Sl | s e e
olan 9 CBl 0 plonl gy yto ) Wi AIY (ST & () b
23,5 odaliie dsje ol

oo 3 bl pidn S b U plej aSnl 4 a2 L
2 Lin gl iy 05 o318l 3Ll lojon Lo y3b 4 anjloss
SSE Gy Orred b 485 )l )3 piie Sy Sy )led
g B g pbjled BB B L o] S S5 b oo
A e pIY U e sl 5y 19,55k tales] slas talS
bl 23l 5 wiia )l GlaS b ploj el 035
a5 3 50 sl cpl 2yl &8 (Ko lblS A3 B &S Labge
15 dasloea()) adoleo 51 3lital b S joals ey S 4335
(Warrington & Kanemasu, 1983)

>y {(Bosnic and Swanton, 1997) 1)y Jslate culd, c)ad
9wl yadile o315 5l Sare |y 48 o ooy S i Sl
©gm Sy90 ) OlsSien ke ol 0B)5 Jai )3 L a5 Wb s
(Swanton & Murphy, 5,5 (¢, Spweal jaslacale s
.1996)
Jo08 ddny gyl o g 390 3 Biod S b
L el 5 oS SS bylyis > (Amaranthus retroflexus L.)
2k Ay oblg a8 15,5 sanlie (Zea mays L.) lals )3
By B jymdide 5ab s olej 85 Cod ug b gl
halS ol Wg om0 5k 1 Gymaile (ST I L ien
{(Aghaalikhani, 2002) cély )38l xdaw anly 13 )0 Adgs Jg
ol a5 o w15 3 gt @l 50 g ol oS3 stbojl 5
5@ L glojen (b jow G g uBl ) Job 5l e 2
- P g e V8P o VP iy 4 (Glycine max L.) L g
- an ol yin Wy Gymile (b e 3 dnle S 3L L &S b
oiblS cuils () Jsb 5l e o 3 008 VO 5 YO &l
Wiyd ST Glidl L as W )5 asuie ddllas ped jd .cdl
bl ials lolule soly claa¥ )0 fesd b ous
jracide ag ya 0 )i s g (pwyied GBI L (rioren
2 y95 @ 8L cos S ol b e iy Jg «cdly stals

2002)
Oid e lej g STy ),.)L> i)l i ol 5l Gan
2y Slas 5 Sy yob 095 9kd 9 ol ke g HaS LS 2 0 als

Dy 3y 2ls g o byl s jo bl

95 9 319
VO, ably 3o 5 asly oMl Sl ol 3 islejl oyl
Job s Lyd a5l 520 WP gLyl L 5oy (500 (s ptashS’
Jlo > Jas A8 oLl (ope 5 (558 F2O W Ll
ol Dy SiiS das 9 5l dalaie w8l .l 1 a ] VYR =AY el
- wllB Boga oo ) S answl 5 b eg) g4 5l S il
D9 Joyd IV ] S dlge olie o (VIAYIY) Cans
oS1 ol 3 a8 as al Lauliél sk g 4 Gialel
Ojgmo do 38 ol g ke jyaile (ST g Cub L) olS



va.

IVAY Loy oF oylouds of ol ¢(55y9LiS wlisdh pgr 9

* Kaanoadsar ‘spaaa) Anpiqeqoad o | pue op¢ 18 20U JIp wedIuSis Juasasdas 1y, pue

# € ga o Sonen™ qf o o2 o[ BR € R cler

1181

cLrl 6161 el 6l'6 6991 €L'TT rrel 81'ST 10+T =
08°00€ £€08T 10°00T 81'8T 8¢'€ SHFl £T'8¢ It 81°¢ e 8€ -
A douITIWD
Troses 00rLel 00°sT €711 699 Tooe 00°€s ce0e orel 009 Cl x Apsuaqy
o «y5¥
awn 2duaFIawa
...80°0008 885t 95°6SL 0509 00°6 6L°0E SI'6L 00°CI LEOL £€°0 € siapenbsquie
(o2 o oy epovele
Ansuap
LEL00T1 L8891 00028 05°08 L6861 LEE0FI 00°0§ 007081 el 8¢ ¥ siopenbsquie ]
£15¥ rrevslo
uoneaday
L8V6 £EEEE €EEIE €69t 8t'<T oLy 1Te8 1298 STHT £E°¢6TE T e
SIABI] dueaeadde
. . yuepd sad ea SIABI] 8 € dueaeadde  dueaeadde
PIRIA 10 SSEWON] (UEIEY 1.8 4 Jear, Tl p
= Jaquinu dueaeadde wh " w -+ Jo 01 awl Jeay Jea| YR
[Enuass [Puua 4 paag jo " ) aun 1Kjes? AO'S
= == SAAB] Jeary xorgaoging uoIIOAY J “ 8 03 WL, T 2
femen” |- * C Fs Hs s Sars O e
iber £ « SY-3 3 aretl e InlevOd o
Forse (o cfoo Torsle . S ALY . c6jfoqorO- 0
= oric K elro ¥ o e 560 (D q ¥l (D q el v
FsTEC : (D q 60

SJUIWIEDL) JUAIAPJIP Ul [JUUIJ JO SINSLIAILIBYD paipnis Jo (saaenbs ueawn) aoueriea jo sis{jeuy -[ ajqe ],
060 |~ A Ko e o R of Py e



VA o anke jypdile Jslag i

Ole sk & ¢ yacile 1515 (g gaw 93 3 &S Jl > S
il 5l b Wl oyl ol (Y Joas) okl 15T 4 g, VV/A
Gy )lez 9 93 golaw )3 oy y /Y Sl aLSl) )3 Syl ces iy
o ol g Cutim g (D golaw 53 59y o[+ F 4 yecile
Cadgatme g (@le dlge (i3 15 (Y Joia) cudls s Jobo
olon 5 23k jriwgd (il ol i 4 g sl b 4, b
U oot 09,59 d s alas Mo toloil ol )3 4565
U rpcide s )lez 55 @lopSy )3 59) V0 5l Sy cwendjlyd
GRS (Y Joleo) ol g et 5 (25 (slaeSTyi o g, YOI
@bl wm3jles U s (oS yorl Sl ploj o5 Jl 53 el
(N JS=d) 2L8l 3lisl 59, VY jlam jpacile joas pas Lulyd )
g 0pdeks olgn (pll (s JS15 5| o ol oo S5 4
Objly 655 mre o) Qg dbgrpe sbajla > &b,
(Abd- 4y, 5 Jsdlas adllas ) .ail o0d 5U ogaeks bug
g0 b il 38l b &S b eanlie EL-Khalil & Ride, 2011)
(Carum copticum L.) 4Lo; gyl olS ;3 Sy joels s puo

Phyllocron of 8-12% |eaves (day)
2 >

S 2o sy =V 998 olid
oyFdeks Sladi ¢ algn slaplil Suis (59 (s jslaie 4

sl )3 gl )3 (9,8 SCts Sl any g gl e s (S035 5
Cumai) 0 Fdods )dy g RSl D (595 31,5 il 4253 VA

(V) aleo

S 039 = e 2 )h B Oliwe e L (olS 019 & )d 0
b ydy (uilul zlyzel (Mahmoudi, 2005) 45,5 duslowe @
ygo pogls ol jl eolitul L g oad 55 )4 )50 1 &b jl,
(e 5o 2 ke e ) peilol 3 Slos a8 )5
(Mirshekari, 2011) 1 ‘s bl dus > g )4 3)Shas ol
o 5 pLol Mstat-c (g )al Jl33lp 5 31 odlitul L il g 4525
L Loosls (55e damlie i pLosl Excel ljdlp i b La g

85 O ygo oy gy Jleis] paw ;> LSD (405 1 onlil

aodjled yorls U loj Glaus p 0 yidal jacale (ST )3l
Sp 2Rk oy 9 Sy Grendjled U praliin (9 )5 kS S
yoio STy Aol ) aljly 10 Sy eendjled jorls U o
Job 39y 0 Ly cudls sy 5l yio oy 0 a0ke gy Jog b

a
a
20 A
b b
5 X
10 -
0
2 4 6 8

Lambsquarters dengity (Plants.an? in row)

31y w2313 U wiuis (GWS 5 (39,5 5k 1 5 ppcile o515 53l ) USUS
Fig. 1- Phyllochron of 8-12™" leaves of fennel as affected by lambsquarters density
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Fig. 4- Seed number of lambsquarters as affected by its density and emergence time
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Table 2- Effect of weed density on some of the studied traits

s . owlwl 3 Slos L ud
= . oo u 5 - -” -
sohdile o515 S roddled b b lay ) THRE S ) TRy
Weed density (}9)) Leaf ()9) (é-’)ﬂ . (é:))“)"o ): Ya)s) J
. ear appearance " ampsqguarters see
(Plants per meter Time to 12Mleaf ppt Essential oil qd .
row) appearance (day) (J:y?l) yield pr?g umc_zl)on
(mL.m?) '

0 47°¢ 0.09° 270.8 % 0°

2 51 0.07° 2572 0.71°

4 51 0.07° 254.6° 0.82°

6 60° 0.04° 202.3° 1.o1®

8 63° 0.04° 196.5° 122°¢

35 ey iy e ) (g dme BB (gt yb pd lde B S Bl gl ol Sl
Means with the same letter in each column are not significantly different at 5% probability level.
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Table 3- Analysis of variance (mean squares) of studied characteristics of lambsquarters in different treatments
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Table 1- Soil physical and chemical characteristics of experimental location
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Total N X5 PP e pH (ds.m™)

(%) Available P Available K
(mg-kg™) (mgkg™)

0.091 12.8 125 74 1.4 0.19 A o)
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Table 2- Chemical characteristics of azocompost fertilizer used in the experiment
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Table 3- Analysis of variance (mean square) some of quantitative and qualitative characteristics wild marjoram
in response to azocompost and urea

ags 45 J5 dlaws S Bas LS dlas oS ZU ylad W glis) Oyt galie
Number of flower  Number of branch Canopy area Height S.ovV
6909.35™ 3151.08™ 13.79™ 46.52" 29|
Urea
6562.01" 2976.70™ 19.90™ 44.52™ Az0cOMPOStcangeS ol
3174.12% 1439.92° 27.40% 21.53% CuogeeSgjbeoys
Urea* Azocompost
s
260.48 122.40 2.45 1.68
Error
il puss o
493 497 6.78 487 (1222) Sl a5
CV (%)
&5 2 )3 S p o Sy SUS (039 S5 S 039 gy S JS SS9
Leaf area index Dry weight of leaf  Dry weight of flower Total dry weight
0.05™ 43243.02% 40900.71° 159034.71%* o3|
Urea
0.05™ 31364.97* 29162.37* 140049.06™ AZ0COMPOStEwsseeS ol
0.02" 17518.80° 16599.20* 7772139 CuogeeSgjbeos
Urea* Azocompost
s
0.00 1917.50 1770.26 10574.04
Error
KX IWE: SN
45 5.47 5.11 5.55 (h22) Sl 2
CV (%)
ol 5 Sas ol Loy Cuild g el &Ll 3 ySlos
Essential oil yield Essential oil Harvest index Economic yield
68.21% 0.00"™ 9.54" 168127.87** 3|
Urea
105.71%* 0.10* 11.27% 121012.01%* Az0compOstcasgseS ol
25.85" 0.01™ 12.98° 68009.39* CasgeoS 9oy
Urea* Azocompost
s
4.36 0.00 4.44 7139.00
Error
il pusd o
7.84 4.61 2.40 7.14 (122) et a2

CV (%)
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* ** and ns: significant at the level 0.05, 0.01 and not significant, respectively.
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Table 4- Mean Comparison of quantitative and qualitative traits of wild marjoram in response to urea

ol sbadls ol

. olS gl yhd .
(w552 9) 5 oluss (g ) s N e g Ois e e gl
(e sle) (o lo) G52 a5l X
Number of flower Number of Height (cm) Different levels of
(Per plant) branch Canopy area clenttem nitrogen
(Per plant) (cm)
304.43° 206.88° 21.75° 24755 ny*
360.14° 244 .44 23.58%® 29.33° n
316.15" 214.58" 22.83% 25.75% n,
328.43° 222.91° 24.25° 26.75° n,
‘f).g Sis 39 = ae
ARERT(sa e k) (Eif»?”) s S S i
&0 Dry weight of Dr) Wei)h:;::t)swer (LU 3 0,5 5k)
Leaf area index leaf y kg ha'l Total dry weight (kg.ha™)
0.87° 754.58° 775.82° 1762.83° no
1.04% 883.42° 904.17° 2016.43" o
0.91% 757.67° 785.68° 1782.98° n,
0.95° 800.83" 827.22° 1848.90° ns
iy W) .
il 3,Skos ot 2 L 3Ll 3 Slos
(550 5 o5 5kS) o ) (5 9 Sy bl ) (U8 3 o ,55k5)
I '0. N (EW0Y) Harvest index STIOrS “Id
Essential 0!! yield Essential oil (%) (Based on leaf & Economlc_lyle
(kg.ha™) (kg.ha™)
flower)
25.12° 1.63 86.94% 1530.40° ny
30.10° 1.67* 88.47° 1787.59" n
25.02° 1.62° 86.61° 1543.34° n,
26.21° 1.61° 88.09° 1628.05° n,
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* (ng, ny, Ny and ny are four levels of urea: 0, 40, 80 and 120 kg N.ha’l).
** In each column mean a minimum of a joint letter, the 5 percent level, differences are not significant.
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Table 5- Mean Comparison of quantitative and qualitative traits of wild marjoram in response to azocompost

e cad L dlaws .
(459.3 )b) J5 slasws s ‘(5 ) ols zU ).bﬁ . 5“5  Gals C?“""‘
& S - e - v el o
Number of % (o si5lw) (FosBw) a2 g5, it 9 levels of
fl Number of Height ifferent levels o
ower Canopy area eight (cm)
(Per plant) branch (cm) azocompost
(Per plant)
294.20° 199.94° 21.33° 23.91%%* ap*
330.47° 224.30° 23.41° 26.91° a
348.89° 236.80° 24.41° 28.41° a
335.59% 227.77% 23.25° 27.33° a;
B Sy SRS O Bl oin ity Sy JS S 539
ooy (65 3 0 )5'5kS) (U2 53 0 ,59k5) (;bsa 45 0,55LS)
co Dry weight of leaf Dry weight of flower . Ca
Leaf area index (kg.ha) (kg.ha) Total dry weight (kg.ha™)
0.84° 725.83° 752.36° 1692.84° ao
0.95° 807.17° 831.36" 1881.58" a
1.00° 843.50° 865.45° 1918.42° a,
0.97° 820.00° 843.71° 1918.29° a,
=iy W) .
bl 3,Sdas (wa'ﬁ "“L':‘ ) gLl 5 Shos
. c ; 95 ol p . :
(S2 3 @ 5ohs)  (0)3) puilil o2 Harvest ind (6 3 0 ,5'9kS)
Essential oil yield ~ Essential oil (%) arvest fnaex Economic yield
(kg.ha'}) (Based on leaf & (kg-ha )
' flower) g-
22.87° 1.54° 87.34% 1478.20° ay
25.64° 1.56° 87.10° 1638.53" a
29.41° 1.71° 88.94° 1708.95° a
28.53° 1.71° 86.74° 1663.71° a;

()LSJ: 2 ua.]l> U)?):"" P)§5LS VY. 9A' AR ()J'L.o Cs.la‘.: Cuiy 4:a3 g @y @) ‘ao)ﬁ(-

W55 ) ime glds oy gy Jlein ] s 53 S yide B S JBlis gyl ba Sl g b > e

* (a0, al, a2 and a3 are four levels of azocompost: 0, 40, 80 and 120 kg N.ha'l).
** In each column mean a minimum of a joint letter, the 5 percent level, differences are not significant.
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Table 6- Mean Comparison of interactions of urea (n) and azocompost (a) on height, canopy, number of branch and number
of flower of wild marjoram

_ , LS ZU yhad
digs 4 NKCY A5 4d) il cAALS dlaxs .
Number of flower Number of branch Heiaht Syl
(Per plant) (Per plant) Cant(ncprz)area eight (cm) Treatment

223.241 152.55 14.00¢ 18.007* Noao*
302.85° 205.55° 21.33¢ 24.66° ngay
331.50%% 225.00% 26.00° 27.00°% Ny
360.15% 244.44° 25.66" 29.33% noas
311.04% 211.11% 23.00%* 25.33% n,a,
356.06™ 241.66" 24.66% 29.00% na
409.26 27777 24.66% 33.33° nja,
364.24° 247.22° 22.00% 29.66" nja;
311.04% 211.11% 23.66% 25.33% nyag
331.50%¢ 225.00%% 23.00% 27.00°% ma,
315.13% 213.88% 22.33% 25.66% Ny,
306.94° 208.33¢ 22.33% 25.00° nyas
331.50%¢ 225.00°% 24.66% 27.00°% n3ag
331.50%% 225.00°%% 24.66% 27.00%% nsa;
339.69%¢ 230.55%4 24.66 27.66>¢ n3a,
311.04% 211.11% 23.00% 25.33% nsa;

(S > jalls (5950 p)SelS VY- 5 As F+ o ol cui)F 4 83713 5 8y~ @)1 @Ag—Ng) *
5505 ime gl oy gy Jlein ] i 50 (Syde B S JBlas chyly ba Sl g o s
* (ng-ag, n-a1, Np-a, and n3-a; are four levels of 0, 40, 80 and 120 kg N.ha'l).
** In each column mean a minimum of a joint letter, the 5 percent level, differences are not significant.
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Table 7- Mean Comparison of interactions of urea (n) and azocompost (a) on total dry weight, dry weight of flower, dry
weight of leaf and leaf are index of wild marjoram

@’“"f’”l’“’ PESAS) SpSUis nj9 3 S kS) IS Sis 33 0,59LS) gy pSe S Suid g9 "
Sy (Husa (o (s s
Leaf area Dry weight of leaf Dry weight of flower | > ht (ko hat Treatment
index (kg.ha™) (kg.ha) Total dry weight (kg.ha™)
0.63 590.00° 609.18¢ 1366.67%* ngap*
0.87° 738.33¢ 760.93°F 1725.87%¢ Nod;
0.95 810.00 836.33°% 1889.15b¢def Nt
1.04% 880.00° 896.86" 2069.63% s
0.90% 760.00% 784.70%f 1808.884" 4,
1.03% 873.67° 898.28" 2037.54%¢ na,
1.18 1010.00° 1014.78" 2153.33" na,
1.05° 890.00° 918.93° 2065.95% nja;
0.90% 743.33% 784.70%" 1736.86%" hag
0.95%% 810.00%¢ 829.971¢¢! 1905.44° ma,
0.91% 727.33¢ 753.73" 1702.03f nya,
0.88° 750.00% 77438 1787.58%f Nadl3
0.95%% 810.00%¢ 830.88°¢! 1858.94°4f na
0.95°%¢ 806.67%¢ 836.33%% 1857.46°%F na;
0.98" 826.67" 856.98"¢ 1929.19% N3,
0.90% 760.00% 784.70%" 1750.00%¢ nsa,

L) e ©alds o yd gty Jloin ] e ) oS e By S JBls gyl (gla 1Sl gt b ) %
(K o Al 5eyis 2 SskS VWe g Ar F+ (a0 polaw iy 4 @313 g 851 @10y @gTg) &
* (ng-ao, N1-a;, Nr-a, and ns-a; are four levels of 0, 40, 80 and 120 kg N.ha™).
** In each column mean a minimum of a joint letter, the 5 percent level, differences are not significant.
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Table 8- Mean Comparison of interactions of urea (n) and azocompost (a) on economic yield, harvest index, essential oil and
yield of essential oil of wild marjoram

C‘M:}‘:)J o> LS .

bl 5 ,Sos : 3Bl 3 ,Sos
o (10,3) il 20)> (U5 9 5 1 bl ) ¢ ; ;
(652 45 0,5 945) T oy ST R 2 (S 45 0,5 945) slogd

E f{ | )I el k ha't Essential oil (%) Harvest index £ ic vield k ha®y Treatment
N . ha
ssential oil yield (kg.ha™) (Based on leaf & flower) conomic yield (kg.ha™)

18.198 1.51° 87.74° 1199.18%%* nodo™
23.60° 1.57% 86.87° 1499.26% nod
28.80% 1.75%® 87.23° 1646.33°% Ny
29.90% 1.68%¢d 85.94° 1776.86" noas
23.60" 1.53¢ 85.39° 1544.70%f njag
27.75%% 1.56% 86.96° 1771.94% ma;
36.10° 1.78" 94.02° 2024.78* na,
32.86™ 1.81° 87.52° 1808.93° na;
2446 1.60%4 88.00° 1528.039%f nyag
26.01°% 1.58% 86.08° 1639.91°%F na,
25.109%f 1.69%¢¢ 87.10° 1481.06f Nya,
24.52¢ 1.60°% 85.27° 1524.38%f nyay
25.18%f 1.53¢ 88.25° 1640.88°%" nsa,
25.19%f 1.53¢ 88.50° 1642.99¢% nsa
27.64°%" 1.64b¢d 87.39° 1683.64>¢ n3a2
26.84°%f 1.73% 88.23° 1544.70%f n3a3

()L&h SEl uaJl> 035):'“ mf,l.f VY- 5A' & ;)Lo c,]a.») Cuiyy a3 N3 g ay—Ny @11y ;ao—no) &
W55 ) ime glds oy gy Jlein ] s 53 S yide B S JBlis ghyly ba Sl g b > e
* (ng-ag, Ny-a1, Ny-a, and nz-a; are four levels of 0, 40, 80 and 120 kg N.ha'l).

** In each column mean a minimum of a joint letter, the 5 percent level, differences are not significant.
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Table 1- Geo and demographical characteristics and sampling results of studied villages

i Job 0o Tl EW ksl diged by dlas
% LT“” whilis oldlse (%) U yo liljmber of &Sl e
Region Village RIS s o) 2R Population
Longitude  Latitude  Altitude (m)  households Number of samples
398 45°47' E 34°29'N 573 119 40 398
Gharaviz
32918 adlate LesgS oI5 45°47' E 34°29'N 510 50 16 269
Gharaviz Golamkabod Olia
region s s 45°48'E 34°32'N 522 15 12 52
Dastak Sofla
M 355015 45°47 E 34°32'N 509 20 15 112
} Golamkabod Sofla
- S o) 45°49'E 34°30'N 562 80 27 420
lawsls Zarinjob
Marginal EEN 45°49'E 34°27'N 554 12 10 92
region Rikhak
Y] 45°49'E 34°29'N 530 40 14 214
Gharebolagh
o 0F a8 S 4o)l55 (Nassiri et al., 2005) )Son Cou g s
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Table 2- Observed species in studied region

b ks ol " 91,8 adhis Slamils adlaio
Name Scientific Name Family (gharag;ig Reg]i;)Sn G'SI\/Iarginal EegionGH
pas Wheat Triticum sativum L. Graminea v v v o/ v v
9 Barley Hordeum vulgar L. Graminea v v v o/
Oy Corn Zeamays L. Graminea v v v v o/ v v
3959 Chickpea Cicer arientinum L. Leguminosae v v v v
s Lentil Lens culinaris Med . Leguminosae v v
ML, Bean Vicia faba L. Leguminosae v v v
3y Rice Oryza sativa L. Graminea v v
PRIty Tomato Lycopersitlz\l/JIrir;lesculanum Solanaceae v v v
s Cucumber Cucumis sativus L. Cucurbitaceae v
Rt Sesame Sesamum indicum L. Pedaiaceae v
(40 G Potato Solanum tuberosum L. Solanaceae v
Ay Cotton Gossypium. Hirsutum L. Malvaceae
58 Rapeseed Brassica rapa L. Brassicaceae v
Obresls Eggplant Solanum melongena L. Solanaceae
Jals Pepper Capsicum frutescens Mill. Solanaceae
dxg Alfalfa Medicago sativa L. Leguminosae v
40y Okra Hibiscus esculentus L. Malvaceae v

EMoy3 :GH 5 ooy R cogn )5 Z ¢ i 365 oI5 :G.S (o Siwd DS e 555 oI5 :G.O 403G
G :Gharaviz, G.O :Golamkabod Olia, D.S :Dastak Sofla, G.S :Golamkabod Sofla, Z :Zarinjob ,R :Rikhak and GH: Gharebolagh

Lliwg )3 s £ SBas L lade -Y Jgoa
Table 3- Biodiversity indices in the villages

allaio Gy s Slags gLe PPl Ogmponms
Region Village Species richness  Shannon-Wiener  Simpson dominance
#92 6 0.69 0.53
Gharaviz
- Lle 555 I8
#9 . Golamkabod 6 1.14 0.39
Gharaviz region .
Olia
e S 4 0.7 0.53
Dastak Sofla
S 355 55
Golamkabod 10 0.93 0.44
Sofla
slandl e w9 ) 4 0.38 0.73
Marginal region Zarinjob
S
L 8 0.89 0.43
Rikhak
M o3
e es 8 0.77 0.44

Gharebolagh
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Table 4- Comparison of mean species richness between villages

sl gbe @il e S
Species richness df Chi-Square
ot J5 62.94°
Total
gl edlaie 2026
Gharaviz region
lavsls dslaio ok
e 39.84

Marginal region

20yd S Jloin] gaw 43 s xe T
" Significantly at 6=0.01

3 Ol e 4w yid Cundg (0 Jgdo) 3,15 dg3g dilaie ]
2 el oo s ol o o 09 g (sl (slaliog,
Sme Bzl Glise oyt (JhwsgS o5 9 Sawd (slabins,
P¥ 5 do)d YA iy d) Oly sl g b 5 (/YY) 5 /Y0 s 5 )
o=l aS ol b g Laosly (SusTy of Jds a8 5,1 1) (aoys
e )l 3929 aeyie g 5o I See 45wy balig,
Syl llas o (A¥F) Ol o o s (+NF) Hlize By o<l
ool o Uy 5 L5 3,90 dilaie g3 (+/+1V)

axlllas 3,90 (Sl 45 &30 £95 Cumdg -0 Joi>
Table 5- Types of farms in the villages

5 23 pgb—ugi
(M)Q) Uf‘ (M a) (M a)
Ly Irrigated ? ) )d )
Village land Dry  lIrrigated an
(%) Land dry land
(%) (%)
13
e 0 82.5 17.5
Gharaviz
e 355 o . 0 31.25 68.75
Golamkabod Olia
s S5 8.33 50 41.67
Dastak Sofla
o 255 5 20 6.67 73.33
Golamkabod Sofla
u? {ﬁ)j 88.89 0 11.11
Zarinjob
o 80 0 20
Rikhak
B et 92.85 0 715
Gharebolagh
pp s 1.47 62.7 33.82
Gharaviz region
S 72.72 15 2575

Marginal region
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L;Ltbl.’;wa) » L)] )L\iﬂ 9039 )§;~J u.a>l.~o 99 u»S.C s ua>Lu.s
(soBle g g3 adlaie 3 & Bly (laliuwg, I juie lansl>
PO Y sy (el ool jlade (Hashemi, 2009)
53 ol Cowd 4 ylude e 48 dges i)l5S S iy
3y90 dibato b Sl Loy lsn o O Laslyd & ol 30 o)
3l sl

S50l OLALS £ 935 4 (S yase Jolge a8l (cuny s
awye g

5298 (sl 5 dlice 09 2 b (o e y50 g9 5l glaie
g 03 slogy )3 9 > (e laid (555U ) 2> AV/D 39
FY 5l acilate ,d il ol e badd oj,9LiS 5l o p> AY
Yy dlub Lgl.hl}'_w9) 20 9 =D () L 48 u‘))?L‘S )‘ Lo )yd
i A5 amd e bt kil T e b 30l ) s
o lansls glabiog) ) 5 (6) Ko & gl addate ) f5)0lis
SLSe ccdge ol Jo¥o 5l (S oS wid Jghide Ol cusS
ey Glopl ISl 2l &8 lal s 4y dagi b oS sl gl 8 eilai



MY i )3 s pae Jolge 65135 55T 9 65,0laS LS £455 b))

2 ipgltS Sl phiSn a8 e ol 1y JT sladgs b Ao
odliwl olas an (I sladeS il aulllas 590 (clabiuwg, (golos
e ot Il e ol 3l lrasd cloagS LS 3 oSl S el
Haliwg) plow G1)sliS @ Consd Lle 395015 (j)5liS 55
Sl O > pleerd 355 Bpas S (0 o3kl (il JI 298
oS Sl odgy iy fagl5 adlate glaling) | ladls slabusg,
ey Sl laliog, )3 05 Cunl Cslj 95 b basye o
L dlio ) (s obond (sloodles 2o > Sidgy (o & )l50
D)8 o Byas byl
sbaags 3l el Cgin)j g SSu,y slabig) oj)slas
ol Jbs & S (oo Jas bty 1800 5l ysglite gliesd o I
o=l 3 A sleags L awslio > olond (lodgs ity Gpae
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Table 7- Comparison of mean Fertilizer type between

villages
SraedS ey @il 9B
Fertilizer type df Chi-Square
e JS 6 411"
Total
)'ﬁj‘)ﬁ.‘\.da.;ﬂ' 5 147"
Gharaviz region
lacsls adlaio *k
e 3 26.88

Marginal region
2oy3 Ko Jlain] o 53 5l xe
*: Significantly at a=0.01

sl bis clojasli Ly (Bae 355 £ (Sivuon

(1Y57) s e g (W) jgm il 1Y)
Sy (oloud 41365 CBpan 4 yiul )T dsja il by xe
sleedls cplpls ool 4l ials cl); ladisS goi5 e
P cale g cotl sl ials 55 e el o slisS slie
L baliwgy 53 Logas bl o ol baisS 5l 3900 slass pn
bt GLadss Bpas lude (2SS lagSl g aows g)l50

iy, plod ot GurllgnlS ol S gl b laliasg) dlio
by, o (WIOFT) jgls adaie J 51 slaliwg, (FANYT)
odimd )i g 39 I3 e ds 30 o3 bl 5L (VYY) (clanils
&9 (7 Joiz) dlioe i 3)90 59816 Jlas 5l babiwg) oy glis
atly g (+1++0") catlS @yl (59, 2 9 w3 b o (shm 423
1 G aseiio ol e b 3l g5 a5 o3g 38,50 (/44T
- e 3 Loyliosn b dnliio ) (6 yminy ool & bogas o £)l50
J-B adlae 3590 (slalinwg) ) (295 4 Edge cnl &S il
gy odnlie

Wliwg) o 45 y30 £45 dnlio gl - Joi>
Table 6- Comparison types of farms between villages

4,50 &9 &3l 4y P
Types of farms df Chi-Square

aslaio *k

# 6 68.21
Total
Rl p edate 2 12,54
Gharaviz region
Slawsls ddlaio 3 229

Marginal region

20y3 Sy Jlais] o (3 5l gxe T
*: Significantly at 0=0.01
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Table 9- The use of chemical fertilizers in villages
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Table 10- Fallow land in villages
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Hatirli et al., 2006; Ozkan et al., 2004 25 kg Rice seed Tk

Ozkan et al., 2007; Tipi et al., 2009 1.96 h Human labor  slul (g9,
a i .
- . Y pdle g clgol
Canakei et al., 2005; Singh et al., 2002 62.7 h o 9 9>
Machinery
Anonymous, 2008 38 L Diesel fuel Jps cégm
Kaltsas et al., 2007 121 kwh Electricity B Sy
Akcaoz et al., 2009; Ozkan et al., 2004 60.6 kga.i? N fertilizer R
Akcaoz et al., 2009; Ozkan et al., 2004 11.1 kg a.i. P fertilizer e
Akcaoz et al., 2009; Ozkan et al., 2004 6.7 kg a.i. K fertilizer O
Rathke and Diepenbrc;(alz),SiOOG Tzilivakis et al., 288 kg . Herbicide LSl
Rathke and Diepenbrc;(:)lg,siOOG Tzilivakis et al., 237 kg ai. Insecticide SiSepis
Deike et al., 2008 196 kg a.i. Fungicide SSeb
Ozkan et al., 2004; Tipi et al., 2009 14.7 kg Paddy rice Sgils
Igbal, 2007; Ozkan et al., 2004 12.5 kg Straw S8 g o8
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A: Includes energy required for manufacture, repair and maintenance and transportation of machines
23l oo 0350 0dlo e sdimdlis AL . 20
B: a. i. represents active ingredient
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Fig. 1- Fuel energy consumption for production operation practices in three rice production systems
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Table 4- Global warming potential (GWP) per unit area, per unit weight, per unit energy input and output in different rice production systems
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Global Warming Potential (GWP)

Per unit area (kg CO,.ha™")

1640
2558

25544
420.1

272

2307.57

275.60

Energy footprint (kg CO,.t™")

385.07 4793

54.59

Per unit energy input (kg CO,..GI™")

104.1
8.5

104.8
13.4

104.97 106

0.45
1.47

Per unit energy output (kg CO,.GJ")

14.3




IFAY Gl F o lods of alo «(6)y9liS bl pgo 4 26 AYY

13 CO, p SlS VoY) Jolis blis cusls pliss > Jo55s
» €Oz p)59 ks V- 5) Sl gl cdls pllss )3 5 (Jgi8S
le)S Jemaily (pSSilae 3> (olaidl o9 4 1) Jlade (Jo3188
2 CO2 p 5o LS WY 1l (295 (651 2y 3 Sl
Jo3&S 2 COz pS5ls AD L (bl el pllas g Jo3l88
999 b (2ot 3Pl ly 1) Sl pile)S Jouly (0568
a3y Jo5slES 15 CO; £, 8l W/F L adly dgupe cuils plls
13CO; pySo s VEIF L s gl clS pllss ., )15 oo
29 551l Sl phle)S Jeily (n Yoter Jo3S
Shae oiale)S Jeasly cp 568 (T Jgiz) oy elaidlsgs a4
ol 48 15 salie blis cuslS plls )3 Sl o dsly 5
iy y5 Sy 92 Sl (o5 ) CO; S oks’ YOO/
A pelaidl s 4 gl g pllai ]y (jg 22l > Sl piale)S
09 oml g Sels o5 ) CO, p S5l YUYyl o5
sl pLas 53 (g 9 g A2y 3 Sl plabe S Jeaily
FeS Spae b Gl ) 5 cudls pllas 9o L anglie > (bl
Gy Sl B 93 9 OF9r0 355 ohg 4 $39y9 Sl
5 st bl s 4y Juab (b 53 S oll ol (g0
G CdlS pllas ol 3 Sl g5 (liae (990 GVL (wiomen
Kaltsas et al., ,\Koa 5 oludlS oy pon 50 (F Joi) ol
o=l 4 0B 3 @l 5 SHl S ) 93 (0 1 (2007)
el ol )3 Slae iale)S Jously polie o L) dons
Soltani ) 4, 5 sllake g goly cuils pllss 1 508 SSE
Jeiliy e cp )50 9 (ke 5 635 ol (et al, 2013
VoVIA o YNyl 5 ay fyjg dnly o slas Liuls,S
$3939 3P g 3 pAS Jpazme (5 2 )3 COz Jolao p 55k
2 9 J9ILKS 3 COz Jolas p)SokS Y¥/A 5 ¥¥/F 1l iy @0
COz Jolao pS ok ¥/0 5 WIV ply i b 2 (295 55l 21y
CO, yLisl g (39)9 sLassyl om dmmlie @ls 29 Jo3I5S 5
Jsdlty 5 63909 (8551 o o 0> Gt gy ol 3 ol 5l b
d92g (sosis bl (4)3ls cllS slapllss > Slea (iale)S
551 o35 o lidl il aSgygb a0 (Y JS) )0
OIS )3 p)SkS YA ) anaSTien HLiml e <5399

Sy ol

o zly 9 4Bl dgu (Blis S Slapllss > )0 Ji g Joo
S b s S )3 COyp p,SolS BY o YT e by i
VIVY g VYR /8Y ol ey csls slapllss )3 ol pge o
o by Slae plale)S Jaily (39 Coliste L5 09 0y
sl plas o e g CcuslS pllas aw jo byl ciglaie cuas
8551 gy 9 48l e Bl slapllss b avolie > (bl
il domds )3 &S b Bpas 4 (g)lrg g (Seasds sl (S
bl ) Lacdld plow mpw bl il 55 ()8 4puSlied
(7 Js2) 292 52l Sl GiuleyS Jeusly 9 )8 AaSTie

b oile)S Juily 5 (63959 S5yl o amlie @l
oo S Juilty 5 0399 slacsil o 48 0l L gl 5l b
5399 alaly om0, 32 serdtns b3 1 226 e
lajls Lasl 4 asls ol (Wood & Cowie, 2004) 5465
3 s pobo 4 b (65,5LaS gotie slaclld plSin )5 (labls
=hj ldes (dhal (b )3 (dewd slacsgw Gpan )b
5 do> 9 95 Gloj )3 eelite i sl b g (b b cuslS)
35S 9 b S el o i ile) as)je Sl 250 (slisd9y9 JB
Pathak & ) iy—eily g SL5L il o cwd a (olbond
=€ 5 =l aldes 4 008 pMel 35 (Wassmann, 2007
2 @ adg o (tsedl g oS S g Joo 5 2J5) (25
JiSa 15 CO; Jolas pySoiS V52 5 A—A iy s plaS
slagtagh gl nl pogde )b 18 Sl Hlle)S Jeusly
sLadsS Bpao o o3ly (i o A8 )aix 9 () E)lje > e
AU oot sl GloCS s 5 (05555 255 oy 4) stlresd
3 Sl piala)S Jeily g lasS slajls Ll 5,
J(Kaltsas et al., 2007; Tzilivakis et al., 2005a)

gaw 21y >l bplss Sk plale)S Juily (1Ske
CslS s 45 4 39, LiSa )3 CO, p SelS YY-VIOV
CslS s 4 5 (JLiSa 5 COp p Sk VSF+) Jils ibslis
b oanlia polis (S 45 CO, p,Ssks YWYAIY) ,iShis 0,
ga 22ly 3 Slae plale S Jeuily JS e dal) (ren )
]y 2556 5 2 (Sg) SIS P (i Y gae
JLSa 53 COp Jolas (55 IV 5 IV Y AN X L il e
» Sl yivle,S Jawsly (Tzilivakis et al., 2005b) ws 59l
2 €O p)Se SV F/AY (5:0e L 55 (63959 531 22l



AYY 65531 G e 31 (P Gler Glo 5 Sy 9 (5255 S50 5Ll

3000
2800 -

] y = 296x + 1364 *
2600 R2 = 0/983

N

~

o

o
1

CO, emission (kg CO,
o gt
S S
o o

-

e}

o

o
L

Ty il ol w55 (255 dS1 65 W1 9 (5399 (5551 Oolwe (o (oS g5y e (9510 T IS
between input energy rate and CO, emission in three rice production systems regression model Fig. 2- Fitting of linear

&5l 5l oslil ol ialS (aSlHS clals Lasl ) ab
el Jl055 50 (93105 ol 1 (65)9L3S > (lewd slacS g
Hs39)9 5351 Pl b (65,9l slaplss dnwgs ol 2 09Me
o)l Ll ialS & S5 e sdays 65l 4 1S5 L,2alS dle
Slapllas () p Lrdal) (pren )3 iled (LS S8 lalls
5 blis colS ol > (93909 55 e e i BlS
odaliie guly g 4Bbgue a5 93 13 (639)9 31 JIMde Cn Pt
Soxs 4 borpe g clapllas 13 (63959 555 waew (It A5
AFFISY 585l L (o)l Ol ool g (9903 con sl G2
L sladanMo 5 M) (glyls o 1 ool S 3 JojlSe
CWP u g jlade (350 9 cninS 29 52909 Syl ple
lapllss (5 )iSa 3 CO; pSolS YYYA/Y o VEFY ol cuiy
GWP pslie amd o bis oS sel cawd 0 gl ¢ bl cuils

D osles Byms g de o Co o g b (oudius bLS)|

L)l Ll 5 ago Jsle loud (glacd gus a5 Lol ]
elmose s 1 15l oplulsy wiidl e COp Logad 4 clailsls
Dayer & ) cpdjloewd g jls dged oalitwl ely; Glles conlio
1y ac )50 Y pile Cu e il (cladlllas ;> (Desjardins, 2003
ot T 36,8 ol DS (6555l (gllslS (clagls Ll 5
Jl& el Lwd slacdgw Gpas (lim jd Hials a8 wisl
9 b @lie i s 4 09 5 e IS sl L]
51 oalat ol cyowwasl 4y glasS olajlS Lol JJs 4 s
M9 0 63 Cenl 1555l 3 s Glacdgw (5551
S5 Pl L 5y5litS” slapllas dnwgi cnl g ogMe ol
SipgbiS > sl (lajls jLisl pals 4 sl (63959
Sl Sbls S8

8§ 325 4ol

Blgs 8 g (b @lie L 0908 S5 > @ w0y el

&l

Akcaoz, H., Ozcatalbas, O., and Kizilay, H. 2009. Analysis of energy use for pomegranate production in Turkey.

Journal of Food Agriculture and Environment 7: 475-480.

Anonymous, 2008. Hydrocarbon balance of Iran in 2007. Tehran, Iran: Institute of International Energy Studies.

Tehran, Iran 549 pp. (In Persian)



IFAY Gl F o lods of alo «(6)y9liS bl pgo 4 26 AYY

Anonymous. 2011. National greenhouse accounts factors. Department of Climate Change and Energy Efficiency,
Commonwealth of Australia. Published by an Australian Government. Department of the Environment. 85 pp.

Canakci, M., Topakci, M., Akinci, I., and Ozmerzi, A. 2005. Energy use pattern of some field crops and vegetable
production: case study for Antalya region, Turkey. Energy Conversion and Management 46: 655-666.

Dalgaard, T., Halberg, N., and Fenger, J. 2000. Fossil energy use and emissions of greenhouse gases - three
scenarios for conversion to 100% organic farming in Denmark. In: van Lerland, E., A.Q. Lansink, and E. Schmieman.
(Eds.), Proceedings of the International Conference on Sustainable Energy: New Challenges for Agriculture and
Implications for Land Use, Wageningen, The Netherlands. Chapter 7.2.1, 11 p.

Dalgaard, T., Halberg, N., and Porter, J.R. 2001. A model for fossil energy use in Danish agriculture used to
compare organic and conventional farming. Agriculture, Ecosystems and Environment 87: 51-65.

Dayer, J.A., and Desjardins, R.L. 2003. The impact of farm machinery management on the greenhouse gas
emissions from Canadian agriculture. Journal of Sustainable Agriculture 22: 59-74.

Deike, S., Pallutt, B., and Christen, O. 2008. Investigation on the energy efficiency of organic and integrated
farming with specific emphasis on pesticide use intensity. European Journal of Agronomy 28: 461-470.

Ghorbani, R., Mondani, F., Amirmoradi, S., Feizi, H., Khorramdel, S., Teimouri, M., Sanjani, S., Anvarkhah, S.,
and Aghel, H. 2011. A case study of energy use and economical analysis of irrigated and dryland wheat production
systems. Applied Energy 88: 283-288.

Green, M. 1987. Energy in pesticide manufacture, distribution and use. In: Helsel ZR, editor. Energy in plant
nutrition and pest control, V. 7. Amsterdam: Elsevier, ISBN 0-444-42753-8 p. 165-177.

Hatirli, S.A., Ozkan B., and Fert, C. 2006. Energy inputs and crop yield relationship in greenhouse tomato
production. Renewable Energy Journal 31: 427-438.

IPCC. 2007a. Intergovernmental Panel on Climate Change (IPCC). Climate change group | to the fourth assessment
report of the intergovernmental panel on climate change. Cambridge University Press, Cambridge. 996 pp.

IPCC. 2007b. Intergovernmental Panel on Climate Change (IPCC). Climate change 2007: the physical science basis.
Contribution of working group | to the assessment report of the intergovernmental panel on climate change. Cambridge
University Press, Cambridge. 850 pp.

IPCC. 2007c. Intergovernmental Panel on Climate Change (IPCC). Climate change. Impacts, adaptation and
vulnerability. In: Parry, M. L., O. F. Canziani, J. P. Palutikof, P. J. van der Linden, and C. E. Hanson, editors.
Contribution of Working Group 11 to the fourth assessment report of the intergovernmental panel on climate change.
Cambridge, UK: Cambridge University Press, 976 pp.

Igbal, T. 2007. Energy input and output for production of Boron rice in Bangladesh. Electronic Journal of
Environmental, Agricultural and Food Chemistry 7: 2717-2722.

Kaltsas, A.M., Mamolos, A.P., Tsatsarelis, C.A., Nanos, G.D., and Kalburtji, K.L. 2007. Energy budget in organic
and conventional olive groves. Agriculture, Ecosystems and Environment 122(2): 243-251.

Khan, S., Khan, M.A,, and Latif, N. 2010. Energy requirement and economic analysis of wheat, rice and barley
production in Australia. Soil and Environment 29(1): 61-68.

Kizilaslan, H. 2009a. Input- output energy analysis of cherries production in Tokat province of Turkey. Applied
Energy 86 (7/8): 1354-1358.

Kizilaslan, N. 2009b. Energy use and input-output energy analysis for apple production in Turkey. Journal of
Food, Agricultural and Environmental 7: 419-423.

Koga, N. 2008. An energy balance under a conventional crop rotation system in northern Japan: Perspectives on fuel
ethanol production from sugar beet. Agriculture, Ecosystems and Environment 125: 101-110.

Koocheki, A.L., Ghorbani, R., Mondani, F., Alizadeh, Y., and Moradi, M. 2011. Pulses Production Systems in Term
of Energy Use Efficiency and Economical Analysis in Iran. International Journal of Energy Economics and Policy 1(4):
95-106.

Maraseni, T. N., Mushtag, S., and Maroulis, J. 2009. Greenhouse gas emissions from rice farming inputs: a cross-
country assessment. Journal of Agricultural Science 147: 117-126.

Nassi, O., Di Nasso, N., Bosco, B., Di Bene, C., Coli, A., Mazzoncini, M., and Bonari, E. 2011. Energy efficiency in
long-term Mediterranean cropping systems with different management intensities. Energy 36: 1924-1930.

Ozkan, B., Akcaoz, H., and Fert, C. 2004. Energy input—output analysis in Turkish agriculture. Renew. Energy 29:



AYQ 65531 G o 31 (P Glar Slo 5 Sy 9 (5255 S50 5Ll

39-51.

Ozkan, B., C. Fert, and C. F. Karadeniz. 2007. Energy and cost analysis for greenhouse and open-field grape
production. Energy 32: 1500-1504.

Pathak, H., and Wassmann, R. 2007. Introducing greenhouse gas mitigation as a development objective in rice-
based agriculture: I. Generation of technical coefficients. Agricultural Systems 94: 807-825.

Rathke, G.W., and Diepenbrock, W. 2006. Energy balance of winter oilseed rape cropping as related to nitrogen
supply and preceding crop. European Journal of Agronomy 24: 35-44.

Robertson, G.P., Paul, E.A., and Harwood, R.R. 2000. Greenhouse gases in intensive agriculture: contributions of
individual gases to the radiative forcing of the atmosphere. Science 289: 1922-1925.

Singh, H., Mishra, M., and Nahar, N.M. 2002. Energy use pattern in production agriculture of a typical village in
arid zone, India: part I. Energy Conversion and Management 43: 2275-2286.

Smith, P., Martino, D., Cai, Z., Gwary, D., Janzen, H., Kumar, P., Mccarl, B., Ogle, S., O’Mar, F., Rice, C., Scholes,
B., Sirotenko, O., Howden, M., McAllister, T., Pan, G., Romanenkov, V., Schneider, U., and Towprayoon, S. 2007a.
Policy and technological constraints to implementation of greenhouse gas mitigation options in agriculture. Agriculture,
Ecosystems and Environment 118: 6-28.

Smith, P., Martino, D., Cai, Z., Gwary, D., Janzen, H., Kumar, P., McCarl, B., Ogle, S., O’Mara, F., Rice, C.,
Scholes, B., and Sirotenko, O. 2007b. Agriculture. In: Metz, B., O. R. Davidson, P. R. Bosch, R. Dave, L. A. Meyer
(eds) Climate change 2007: mitigation. Contribution of Working Group 11l to the fourth assessment report of the
intergovernmental panel on climate change. Cambridge University Press, Cambridge pp. 497-540.

Soltani, A., Rajabi, M.H., Zeinali, E., and Soltani, E. 2013. Energy inputs and greenhouse gases emissions in wheat
production in Gorgan, Iran. Energy 50: 54-61.

Strapatsa, A.V., Nanos, G.D., and Tsatsarelis, C.A. 2006. Energy flow for integrated apple production in Greece.
Agriculture, Ecosystems and Environment 116: 176-80.

Tipi, T., Cetin, B., and Vardar, A. 2009. An analysis of energy use and input costs for wheat production in Turkey.
Journal of Agriculture and Environment 7: 352-356.

Tzilivakis, J., Jaggard, K., Lewis, K.A., May, M., and Warner, D.J. 2005b. Environmental impact and economic
assessment for UK sugar beet production systems. Agriculture, Ecosystems and Environment 107; 341-358.

Tzilivakis, J., Warner, D.J., May, M., Lewis, K.A., and Jaggard, K. 2005a. An assessment of the energy inputs and
greenhouse gas emission in sugar beet (Beta vulgaris) production in the UK. Agricultural Systems 85: 101-119.

Wassmann, R., Neue, H.U., Ladha, J.K., and Aulakh, M.S. 2004. Mitigating greenhouse gas emissions from rice -
wheat cropping systems in Asia. Environment, Development and Sustainability 6: 65-90.

Wood, S., and Cowie, A. 2004. A review of greenhouse gas emission factors for fertilizer production. Research and
Development Division, State Forests of New South Wales. Cooperative Research Center for Greenhouse Accounting.



Journal of Agroecology
Vol. 6, No. 4, Winter 2015, p. 836-847

@?wn’rlz’;
s Allium altissimum Regel. 51 ;1w 9o 65 55 3 Sas 5 gdd) Slaw (G4l o L andlhs
sdens 8 adle D> 5 5l 05 @S1 5 e glasled ) A. hertifulium Boiss.

. s\
T Ly dra 5 0L s S dems 51950 |
AT/ AN 28l 55 g sl

YA/ 5y b

oS>

Oloo d sl u_w\jb )L_.w.i u_a:.Jo Lgl_m 4o e )I (.)l )L:.» u_wl.)).i OAs 4 S 0dg ul).)l BEl w 9 L539)b ) uthst )I uSc P ol
9 S2igdsied Clino (o jedaie do ol J15)55 5 0l pl a8 (5518 )3 (ool cupenl Sl ol)5 slapllas 3 ol (055l 85890

soge 4355 93 Jols alllas 3y (sl las u plrsl 4 5o Laalys 3 WANAY (o5 Lo )3 (aloj] g 555 9 ()l S 9 3, Skas
Vo) cudlS o515 dw (p)S YomYe 92,5 VoV ) 5o (559 09,5 93 (obiwy 51 Al hertifulium Boiss. ¢ ool 5l AL altissimum Regel.
A sl S aw b (dolas JolS slacS sl 24l LB 3 Gialosl opl .39 0aimd J5 Bl JolS Cils o ol o 4 (maye yio yd dig Yo g Vo
A. Regel. oS 4565 5l y5chn s jlw Al hertifulium Boiss. ;jliwy) 4563 o, Slae g cidy clio a8 3 aS sl oLis gl
o (55 5 03 AL slmoas ilises (slagyjg 5 STy (algn plul Si3 ()jg 9 S o W) Sl S5k 41 25 altisSIMUM
3 i) 4555 39y S 4565 31 1508 45, 0193 JsaS5 sl 35 i) A5 5y S5 332 NS 8555 51 S s fogne I ol
Oial3 8l a S ol LS e iorad guls bl jLo Ay 5oy dnd Yee o b 5ey YOV S 43S g ) 9y dn )0 VEPF L jg, VYA il b cuslS
93 Shos il cas @y o 3 Wiy Yo b oS5 Gal8l Jg ol raljdl]) 0Sdes g (13l slmose (g e yio > S Ve ) e 5l o813
A Glits GlaSy @l gy yio 3 G Ve @515 U j (i) 658l (al38l @pe pto 3 (Bl Sl slas Jg 0 (8l slajly g
w0 Bl bl oaimd 5 diln a5 SalS 1 4 ebay il 65 93y 0,Sles 4 by Slaw p (g)b sxe I 5 odind 5 dBle Bis jlays

329U (ol oy &y it
AYS—ABY .o AYAY olie oF oylas & ol

Hidgy 023 J5 aBl s LS s (il w5 a8 (SiS 5 5 (g b by sl

2 a8 Col o g9 3l s dBl b dlwsis Alliaceae o5 4
Ve ) e ) gl 5 ol Jlod SiasS bl 51
Kafi et ) 15 oo go3 5 0y cilides slacand )3 5 by o I 20
bl o= 0L ) (Kheirkhah et al., 2009; al., 2011
2918 il gl e & i yob 4 gl Glnl g 655
o ejle ol oads ad s 0yl olS S lgie 4 e b
srelold (gl 035 o il o> (sl 3)l3e (5 ke 52 olS
yowgo (Sepahvand et al., 2008) 39 0 03 5 4 loled! 5
o2 ulyd s o (b @lie Sl oo pope B 5 0l 5
oot a3 5 Sloee 1 LalS 95«5l g ol

Dy o gue

g sslioy) (S (515 1 g5 glaoly
Aodbo

as ) g 035 a9yl LS 4 diuly &)U Jsb ) ol

ks o 5 (ole 1518 9 mowg Sl w8 ) e 58 Sl
13 48l il Lials Less 45 lalS el jl oolisal (gl L]
&L 5l (o)l GLalS by 5l ams e (a5 GRlB1 55 63)l9e
oLSole i 0jg sl g 039 (e bl plos 3 bacs)low le)d oo
Koocheki et al., 2011; Schippman ) 5> i b )3 oo

Glato wro 29yl LS I S (Allium sp.) yuwse (et al., 2006

g ol o ely; LalS (g5adg b didy (65> (gommiild sy 4 =Y o ¥ o)
Casly; 09,5 ¢(6ygliS 0aSD cdpuiio (cwgd 8 oKl Hluisly
(Email: samira.sabzevari@stu.um.ac.ir : Jstume ot g —%)



AYY e | yawigo 4395 90 0 )Shos g oy Wlho «JHl e 3L axdllae

(Crontal et al., 2000; Kamentsky, 1ol juwgo olS Cﬁbiﬁ 9
Cgonl (6559liS” OY guazs Alg7 50 Cunlio culilS 1S1,5.1996)
@ (litwd Caa Sl 0aS (e LS & CutS o515 o)l (VL
O S o3be jarads g pedl aSl Cunl (2188 Dl5e g 550
o oy (Anis et al, 2001) 1S o Ju8 50 1) alS slaplul
e BB oYL o Slee YU cuils glagSly oS sl odly ol
S ) Somby GlapSly 4 Cud cuwlie caaSTL lajly 1,
(Rizkm, 1997; Pakyurek et al., 1994) &S’ . aJg
Cilisee slagyg 5 o815 51 (s ptales! cnl plol 5] G
pis g Bio slajlos )3 puge lw)) 9 O 455 93 o Sl
4565 93 ol )Slas & bayyo lao (55, y odind J5 a8l Gls
SS9y 423 9 59 s YIS 5l prge X355 93 (imen g Ndg
3 alie 3590 58y Jolye 51 o 2 4 () Sl (re2S

=

MWEI

g, 9 3190

o Sl b T 55 986 Sy o e
93,8 ol8isly (65,9liS” 0aSLiild ds 3o 3 4T A by B0las
Sy sLaysS s s \WON-AY _el5 Jlu b 5 agte
A, Regel. pwgo 4395 93 Jolis Gisloojl ol 5 adlllae
4555 5 g5y Sl el j3 xBly VS dilate 5l altissimum
bl 3yb > &x8lg 5y gy adlais 51 AL hertifullium Boiss.
e 0dg 9 (@rarte 3 B2 Ve g Ve ) 1) CudlS oS5 A (i)
B yotb 5l ey 48 09 (p)5 VemY'e 9V 0V0) (Sjg 09,5 93
ol Caoand 93 4 (oaaloj] (clacs S onimd 5 claddle sy
013 S il Gl Jlog ) Sy lblS ) asi 3 45 ok
Ok B ags a8 & oaimd J5 Bl (puils b 503 (cow 9 45 el
s delsl ladily  Sauwy o (sludils

ol 9L (515l bsgio 5 039y iS50 S ol
YYIA 9 ¥Y Cip o) 4Vl glod iShas g Jhis ¢pie Lo YO8
{92y gLl B (olidlyn plojlus) il oo 1,5 5l 42>
obS 48 Juad (b > (S5b ljee g S JBlas glod Lawgie
Cpmbge Ly S .l odds o3l jlis V JS5 0 elyy Jlw o
Y0 Ly By dnyd Be IVVYD 5 Jlad a5 )3 YEIYEY Ll

g (—ile oS S (A, hertifolium Boiss.) Syl pwee
(Ghahraman, il s yio lw ¥ LYY Job b0 Sy
.1984)
S ygo 4 4 ML’L;O L)I)"‘ ¥ 439? A. hirtifolium Boiss.
9 292 o)) dlea Sl lnl 08 53 (0515 oS > (i
(Rechinger, 1984; Ebrahimi a0 My olpl (635 00 i
51 S (A altissimum Regel.) jiwge 4555 5 et al., 2009)
P b 9 9295 Ojgmo o & Wi Elye (58 SV pae
Voo i ) b sl Jlab oy 4 S bl 51
(Rubatzky 1S o sy calisro gl 10 5 by pdow jl o
U aS ciwl 905 (sbgy aalllas (g59l5i8 .& Yamaguchi, 1997)
S 3 5l g 29800 melalS (dame Jelge a4 (3L 290>
1y 903 oo ol (S5 Cloogad & diay .ol (55 0jlul L6
Lod 88 5185 )3 3 58 5 Lod 5l (ouls plsie 4 o o550
S en ogumixe GalS 53 1y IS 5b Jelge o yiere 31 (S
ol Jole Lad LS )3 54 g345 (Caliskanet al., 2008)
o poles LS 3 Wi g 6)5le (5l e (sl Jawee
g5 rald )3 Sl o0 Lod 9 392 2598l Ml m 392 9o
5l =S (Oliver & Annandale, 1984) s sl acily iss olS
Sgo 1 dg) aie yd Cudgizme alS jd 3 Slas Codgise Jolse
(Dordas, 3l o (g 5mgid dlgo 0p53) 55w b g (L6 5tmgid
635 s jobo 4 oLS 5iiwsid 45 Wdges s ysdiee 2012)
(Gandin et al., 5,5 o ), 8 55w 5 xuio Jobs /wb Cod
d)u_w94.9 .)l}_o Dl_:f L;.\_Jy L;meoo &.3..:3) 0)9d J9Jo » 2011
L g il s ogomad (slopdd slaplil o sl 4 1 o aisls
dla.o_m] 319_0 U‘))-{ 3)]3 ‘jl)_: O L;:uy 9 B o JLO...:‘ X
505l 8l Cov 1o 55e @8 g sl e ©ya8 LSl cou
A4S jwge ygmed (gloyudd lals o bl e oipre culed
g 08 ol debdl o 5 dBlu wdy S Ay b lojen
5 01 B yrame SIS oo 4y 5 Lo Sl 03655 oloj ) b 2
SIS s o s a5 S5 b ohan 202 Sl
Slao (gl 0a Sy ilowe oy Sodas )y o sl 4y ol

(os 25 pll) 5l olS (atalj a5y 093 Jobo 55 gyl (g imgid



IFAY Gl F oyl of alo «(6)y9lisS bl pgo 4 26 AYA

A Oy Al ye y2 4y bgype 0y slajgyar ) o)) dlee
GDD= ¥ (Tt T 2}-T, () dskeo
5y a0 Tinin 5 Trnax by joydn > :GDD clsleo (ol )
) ol o ales) al sles Tig gy (slos s 5 510
@l slod adlllao ol 53 Bl o yge (35 03 Syg0 1)
A5 > opbe Sy 5l e plil 4By 29,8 Sl Y © )l a2y
slac,ly s dsyn a8 Oyao Glialin oll p a8 05 €8 )3
Db s )5 (Bl 423 )l 8o GBS g Jls
ol Lo 4 yroge A5 Sam Gesly (g2 5 lalojl 59 pine
Col yox BB AR 5Slas BY/Y o jowge al glod a5 05 S
oy pdises olS Wby 0,90 o ;5 (Eyshi Rezaie, 2012)
PLoml yrwge 4595 93 )3 (g0 Kg) adlllas Caa (Siin Ojpo 4
JS5 0i9 9 5k 2lon Pl SS9 S e El] Ggmen
9% (it 5L D90 455 Gy 420 Gl 4 4298 b g M (S0l
L ole el gl )3 (pizpon 285 )8 dnaliio 5)50 &igS
2Bl S i Jloc] Jlagi deyio > oimd IS 4Bl /0 yoqls
Lol Ve (ggbus A5 S b 45 S (6o 4 15 plosi ot JS
S=So3ll cps u_iJUj Bl e olS Ve ui:Uf XS
P (IS5 by 0)93 bl 3 Hlai 3590 Clio

9 2)1 )38 593 bl Gl 3y 5 Ly a1 el e
Sra YABe g Jlod x> YY/A- oldlia Cusbgo b 55 3,29
oad @ 8ly (i) (il 308 )3 by> a1 gl je VY-
o

b jleg Lo e YXY & 4 ptalejl ol )3 o ol
i o S  dlold 5 e Sl B laaydy o Aol wuls
S 93 G § o o5 Jold (300 ds Jolye 290 o
D9 Bl 1 B e e Caer dllo Sl odlisul g o1 2 dges
a4 03 oduagy SlS ol 395 gl 05 ]y (ripon
5 o)) il 93 3l eas (gpglaer Jlai 350 (slajly s WSS
VoA Gos 185 0y5 0 slaST L AVVIVY Fu b o el 5
i 0)99) Sl &ygmo 4 LS (o)le] s S o ol
SlopSTyS dn (e 9 ok 3)90 slojlos Jlasl g 392 (09
Lajly cadls' b g sy 5 (92 g 0 CBlS by codd 0Ll
5 Ll GED e 5 Ly i

=2y a8 S e olo iawl bilsl g (pety 3 lglyd adoalS
e 695 93 )3 Ald (S 9 (S0l ((BAS (A jaw sl
b olS ya gy Sloj g 5l ool &8 bl 5l as cuilasly
By 0)93 (b 3 e Gy Job g Les aile (e Jelse
Soslial L 59y olasl j (635098 Jolye <o 5l g il e

50 40
—— Max Tempreature
40 4| Min Tempreature L 35
precipitation
30 - - 30
<
= 20 - 25
&
10 H - 20 E
c
o 4 - 15
g ¢
-10 - - 10
-20 - - 5
-30 T y - T o
September October November December January February March April May June

Mounth

WWAY-AY el Il 53 pomige ol Juad Jobo 53 ailja )l 459 5 (F)b olime ) IS5
Fig. 1- Daily Precipitation and temperature during the growing season of Shallot in 2012-2013



AYQ L Sl e 43gF 90 0,5has g gy Wlhio 5y 55 axdlla

U5 4l jobs) (23958 kb 3 (i) 555 53 > slajly
Zemah et al, ) -,ISen 5 doj 201 5oy d> )0 YOO cidly;d 5 (okind
—olnl il slaisS o IS jules (3T a5 w87 (3155 (2001
295 plol Gl Jobo 3 ol (g5ly 0190 2218 oyg
5 odmy S a8l il sl (6l 0dlgils pl slaly iocen
0500 5L5 Loy i 033190 U i 4y S

2 28 5l sy a0l g oo ged b L pioren gl
Jamge b Awgy dan A u;lo )‘ o9 KW )LCT olo g.,w.\.e(\.ss)]
d._l>).o U_JI as (ReZVan, 2012) ..\J}..»Lsa ‘;M) 4l>fo .))19
A olo 20,5 3ol U lawls) )3 pwse (slajls cuilypy b lojon
2 iy U i o 0y90 oV Jada) okl 3] jowge 43s5 4
23992 VeV ) oy e 5l g 5oy VoA L yalisS (b)) wigS
A WY g iy U b ol 5y WF O 468 o5 Jbs
bl 5l L) 5,

JeSS Gl (6508 (plod 5l by a368 &S ol LS ol
Sols as 55 ol e 935 M 65 b dunlie )3 395 L35 09
o Pl o> 5Sen 5 o Bblin b 655l 553
o) 3 3=y 0)93 (b )3 (2led (1le &5 yobo lon iy
el sy s il o ol el 1 Sl ol 2 spose
a3y 59y 42> VEEY 5 55y VYV (liw ) 458 &S Jls )5 oy o
A5y Jay e (IS yeb 4 A enl & il jl e B elsls

S0 5L sl U (5,58

g ge OIS g livu 45 98 gu (suudiy Clds duwlis
4565 ¢ Sl w0as (yjs iz slajlas 5l a8 sy L ol
L g lep plsl Sis 0jg oS 1 o Hgmen Slao

(Y Jgi2) 292 slo gixe

Sy gl sishaa
038 (jg 9 Vo 515 > S s S ¥ S olul
o @ayo yio g Yo U o150 iuli8l el cawd 4y p)5 Y-
S g (Il o i Vo 1515 Jg 003 Sy daw Sl
Hbgpan cle 4y 51,5 35 5l i Gl by o 02

Sh) gl 4o dag L dilise 0,6 93 )0 lajly il
g AVIVIY i 5 & slagu )b o iy g M 4igS 40 )0 cuglato
590 Slawo (555050l s il slajly oAb plosl AY/V/YY
5 5 0 Jeld a3y Slio niad Jitte olSiylojl 4y s
2 dg e asly 30, Sles g bajly woe g yhd Gl Sis
Minitab Ver.15.0 )l;8ls 5 bauwg ool cows 45 glaodly oL
0905l bawgs Lo oySilee dumliio 5 <85 )13 s § 4,326 3,50
A plol by S et mdaws 0 (SOl (glasels i

i ge A 98 98 (=l ya 5 9 581988 Jal e duwlis
(A. hirtifolium Boiss. g A. altissimum Regel.)
PSS 2 ey B p3Y slajg dlasi 5 (Glgd ol el
Ay jgy 4D dplone 9 NS g (liw)) 455 53 55 (Slgid Sl
Odgl 03 Gl ol cul 1S po 4 sy gl Y (re
31+ ol 655 {Lalyh ol 30 5 05 e 528 o yo
FL 2)90 gy 423 45 0,8 (30 e & £9y8 SN &5 5 0
4S5 I3 5 (59, WA) OAPIZ (i) 3557 ) (08 500 4l
S A s S (59) VTA) 45 gy 423 FYV -0 S w58
(Kheirkhah & ) olg5305 5 ol b Loy 48 _tyloj] .l
423)5 paede b plxil e (5355 g9y »» Dadkhah, 2009
S OIS sl 3 > (Rl L) pge jly Sialer gopd oS
loo (103 25 ST 5 o LIS 51 ey (2lsm Pl ysols s
rge Sl 40 (LS piomen Sllle plo gl 900 £9y5
o> G015 b sl > (s 5 005 g3 3y (555 aloye bl
~lgr 4 B Lulyd ple (392 bae @90 )3 g 00D ALSS Ol
dewgs g Ay aloye bawlgl y> . (Kamentsky, 1996)uib o ()
Y ) IS | s odalie o skimd JS 4Bl jeals dacS ),
a5 JolS job a4 adgl (slasly (S 595 (45w Sl e o)
2 Sl st slajly sume (05 (sl dlse 0265 £ g 0
o0l |5 a8l jorls 5l e joy Vo S &eS o dlsye ol &S
S5 Bl ol b lojan i) 555 53 o5 Jlo o Sl el
i 9 45 5ypb any adh Ll 55 st (glajly e i
s9b L Bolias &8 (00)5)8 VA )0 OIS 4355 3 e slajly

G 65)_w d._{L;B 2099 59) b)}\“\'v\c QéL{)D9D.\J.&:DJ§ 48l



IFAY Gl F oyl of alo «(6)y9lisS bl pgo 4 26 AY «

239455 93 50 0 e ()l il Gl G o515 il
Olls OAS 4568 )3 gy yie 3 Wigr Ve o515 (pionen
oebadl sg5 4 p)S VT (S5909)5 )3 |y Sy aw (i
4565 oyl > dLilS 0ae 39 5 STy ke i i (pl &S Dl
uiw)éﬁbﬁwg))éhu)‘.ﬂ»duuw)dlf)w}o
a5 =l 3 YL 3, Slas domi )3 5 (iiwgid dlge SYL Ay
A5l

1y daeo golie j1 JolS o3lisal el 153055 b alS claplul
UipiaS coald lals Lad codgase cle 4y g o3l ials
Sode i el & ol ol gl 5, T, 395 alen (slapl
o Oy Sl Y (Sl 3 LS e 0ad 4l sla
095 ISl L &Sgygb 4 Ad 455 95 2 3 Sy haw Sl
Sl 3 S VeV SN eY e lend andls glaoss S
Qe Sials ol s a5 10 Sy e pSlas 4y iy gl p3Y
aS ol i aismen gl (cadl Y JSs) ol lis gy

sewge )3 Gl ) g Glwlys &g 95 (Su3eled Jale - Jgua
Table 1- Phonological stages of the two species in Khorasan and Loresan Shallot
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Developmental stages
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Growth Degree Day Number Of Day Date Species
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e O e — cuwls
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586.6 128 30.10.2012-8.02.2013 ) Planting- emergence
by
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< S drwg g Wby = S
Lorestan -
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< odiad S a8l yopds — 0 juw
Lorestan - i
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< P Eopd —()Ad
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Table 2- Analysis of variance (mean square) growth characteristics in Kalat and Lorestan Species
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Species
197.1° 323.74" 109637" 1 23 09
Bulb weight
* * * 15
50.9 1.35 5297 1 d >
Density
1%
185.6 76.52 35302 2 ’,’S’ )
Replication
17632115 6267811@ T47698** 4 J"LQ“ )"
Interaction
209.7 64.50 45234 14 e
Error
23 o4
Total
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*: Significant at p=0.05, **: Significant at p=0.01& ns=non-significant
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Fig. 2- Effect of density and bulb weight on maximum Leaf area on two species of Shallot A) and thermal requirement
(Growth degree day) B)
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If there are not any shapes, it is because of loss of bulb weight in Lorestan Species. K= Kalat L= Lorestan.
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Fig. 3- Effect of density and bulb weight on maximum Shoot dry weight on two species of Shallot A) Thermal requirement
(Growth degree day) B)
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If there are not any shapes, it is because of loss of bulb weight in Lorestan Species. K= Kalat L= Lorestan
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Table 2- Simple effects of Kalat and Lorestan species in treatment of bulb weight, density and flowering stem removing on

bulb characteristics

sl o Sl b S e’ L Y
(o o silus) (Jrosstw) (olS 53 %) (ols ;2 2.5) Jows s
Bulb volume Bulb diameter Bulb dry Fresh dry Treatment :
(cm?) (cm) weight weight (g.plant’ Species
(g.plant™) )
68.8° 5.3 235° 774° 10-20 () 3 s
80.5° 57°% 28.7% 91.3% 20-30 Bulb weight (g)
. . . oM
88.3" 59 30.6° 99.1° 10 ) )
(e 5o 4592) o515 Kalat
87.2° 58° 304° 98.8* 20 Density (plant.m™)
483" 48° 174° 55.2° 30
55.9° 5.0° 21.8° 64.9° None il Bl
o.x;.mef
933° 6.0° 30.4° 103.8° Remove Stem flowering
removing
49.65° 4.62° 17.1° 547° 10-20 e oo
56.2° 437 23° 55.7° 20-30 (p5)
Bulb weight (g)
50.6° 46° 17.2° 53.9° 10 oSl
48.8° 47° 17.1° 55.6° 20 (@ o » S) o)
Density (plant.m™) Lorestan
39.0° 4.2° 16.0° 9.9 None osim J5 4l s
60.3" 5.1° 18.3° 66.5° Remove Stem flowering

removing
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The differences between mean values indicated by different letters are significant (p<0.05).
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Table 3- Simple effect of species, bulb weight and stem flower removing of Shallot on bulb characteristics
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Bulb volume diameter Dry bulb weight Fresh bulb weight Treatment
(cm®) (cm) (g.plant™) (g.plant™)
82.74° 575° 30.83 91.94 % I:Ti .
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52.92° 467" 19.77° 55.03° e Species
Lorestan
80.59 553° 25.73° 80.33* = o
Remove odind J5 a8l Bl
Gls pie Stem flowering
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remove
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The differences between mean values indicated by different letters are significant (p<0.05).
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Table 4- Effect of density and bulb weight on bulb yield of two species Kalat and Lorestan of Shallot separately
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The differences between mean values indicated by different letters are significant (p<0.05).
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Table 5- analyze of interaction of species and density on yield of two species Kalat and Lorestan Shallot
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Table 1- Analysis of variance to evaluate different soybean row spacing and plant density and weed competition

Olar o (1Kike
5 e Mean of square

s & 3 S dlaas 5> &by slasi KW KW 3, Slos

Source of ap A s WIS 2 35 s s W’ >’ .

variation cﬁ"‘}i vy e 1000- grain . )SJ“ 9N O o9

g Numberpod  Number Seed weight ~ Crainyield  protein oil oil
in plant per pod percent percent yield

Repl)ilfa:tion 2 182.6 ™ 2.21™ 931.8™ 5377759 " 851" 54.1™ 21641 ™
(A) 5pdils <o,

Weed 1 389.2 0.19™ 4490.0* 12581247  650™  217.0™ 569210
competition (A)

’\;I;;orl] ‘é?’:; 2 11.7 0.31 187.7 153552 71.2 4.04 12421
R(E?V);:;éi:;l(sB) 2 547 01" 4725 931543 47.1™ 3.01™ 27474
Pl(acr?t :;ni:ﬂfc) 2 191.4™ 0.03™ 58.0"™ 2273552 ™ 735" 39.3™ 88334

Ity
AxB 2 6.96 "™ 0.01™ 3.74™ 200356 "™ 12.3™ 97.1™ 5678 ™
AxC 2 82.3™ 0.003 ™ 3270 112295 ™ 220™ 26.6"™ 6737 "™
BxC 4 3.15™ 0.02"™ 413"™ 97645 ™ 405"™ 53.2"™ 3148 ™
AxBxC 4 7.01™ 0.007 ™ 371" 17451 ™ 63.1™ 720™ 1175™
EU::Jr 32 9.07 0.05 06.92 81707 01.9 57.2 4483
(“’2;"23;" )“"” 14.4 9.1 85.6 132 34.9 877 2915
0

X

Aoy Ko g g Jloin! paw 53 I3 sine l3 e et cuiy a5 NS
ns, * and **: Non significant, significant at 5 and 1 % levels, respectively.
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Fig. 1- Mean comparison of the interaction of plant density and weed competition on soybean pods per
plant
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Fig. 2- Mean comparison of the interaction of plant density and weed competition on soybean 1000- grain
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AAly (il g 43 weo 3
w5 bgw il WS 18l ks olojl slaylos oo o
5 bojloss plu 539y iz &> gy duopd o yd iy Jleis]
asly gy Aoy (51 ixe ):;L gyl (iiSan p oo
OES9m Amoyd (nyieS g (i 45 31> LIS g Al (g
039 @y plo > g Fr g ¥e CullS o515 & bgrye Cip 4 4l
> (g dopd ;o Sl e yie 3 A2 00 9 e 0S15
- sxe )..,L Go w15 (Y Jodo) 03,5 odalie (o)l xe M3
o a4 YU slaeS1y5 )3 oS gysb &y o)ls wibs pl& gy s 5y
35 5 6 g g M5 S008 (53) Syt s 51 el

e S iy LS 5 4 gl

e o By s Ghl8l s i g 081,05 il
Ol I 4 5 (qslS (i A 539 (i 5 yslacile
e i &l 4 JU) g (s jgd dge Mgi g )98 Ol 290
Sl o 53 5 (455 i s g 4) 355kas <l sy
= bow ey alols ):.:l_: OSke dunlie .l i &ild 3 Slos
Codls Cady Aol rals b as ol ol 30 (Y o) ails 5 Sles
5 Oyl &S5y & S8l ()b ine a3l &l 3 Shos (e Liges
Frg¥e iy dlolh an byye iy a4l 5 Sloe (358
S Bl ¥ o Vo i) dlold (g 425 bl so bigws yia lo
odly s Slalllas 3,15 355 3 Shos Bl I (oI5 xe glds bgus
(R a2y Jeols b anglio 3 Sk iyd) Jeolsh )3 g 3)Slas oS
Gy @l Hlim 50 9 ag 0 ML e iolidl o &
uadls So b cass,y Jolss > (Board & Harville, 1999)
S0 At gy S 9 o] Jio 4 g 0392 ur S
OiblS doni )0 g jaclacale By il ials 4 oxie el (ol &S
).ul_: Ol dunlie 03,5 0 aily 5 Slos @ ja slacale ojlus
YANA JialS 5, o slacale culdy a8 oy L 55 5 slacale cols,
LS Cozge By (V9] 3l Jlod 4]y b 5 Sl (ga0

ol ol 48 00 g (s (195 5 O o) Mg polis enlyd

Lgw (215 )90 Olbo (g2 j e Cald) g i3y dold (il 1515 O 51 (ko dmalio - Jgaa
Table 2- Mean comparison the effects of planting density, row spacing and weed competition for soybean traits

slosd Sl 3, Slos ) 3 Slos
Treatment e wlbsslas 3 5 &l g O€95
» s IR ol _ M9y _
Sg) CdlS W51 iy, dlold T S (2,5) pERS) Y )
. o jdle Cols, ¥ Number ) (LS 5 r (b 5
(@203 (oo 5L) Weed Number  geeqper 1000-grain 2 protein TS
Plantdensity ~ Rowspace  competition  Pod in pod weight (g) Grain content Oil
(plants.m?) (cm) P plant yle|d1 (%) y|€‘|0|1
(kg.ha™) (kg.ha™)
40 - - 22,992 2.50° 139.80° 1752° 33.10%  357.06°
50 - - 22562 2.40° 140.06 2 23212 32.90%  479.272
60 - - 17.14° 2.40° 140.19° 24062 30.20° 477512
- 30 - 22502 2.55°2 145202 23682 33.12%  472.97°
- 45 - 21.02 % 2.50° 139.90® 21942 31.63%  445.10°
- 60 - 19.95° 2.38° 134.90° 1917° 31.61% 395.80°
- - ppmdle og 23582 2532 149.15° 2642°  3310° 540.60°
Weed free

jmcile 4y o3l b a b b a b

- - : 18.21 2.40 130.90 1677 31.10 335.20

Weed infest

b e doyd gy el o 53 (Sl (slaiels dix ygejl bl 1 ) ime oglis e (il gt 5o )3 aliie g

Similar letters in each column indicate no significant differences based on Duncan's multiple range test at
the five percent level
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Table 3- Analysis of variance density and dry weight of weeds in soybean row spacing and density

Olas o (uKile
Mean of square &3l as yd i aibio
jopddle SUES 59 jprddle o815 df S.O.V.
Weed dry weight Weed density
2 -
94.9" 1371™ ) "_’S‘
Replication
*x . 2 . R
3989 5603 (A) g3, abols
Row spacing (A)
. 2 - & .
920 7210™ ® "‘“’s w19
Plant density (B)
0.244 ™ 6650 " 4 AxB
16 3
306.6 9544 e
Error
17.25 16.17 ’ (10 3) Sl yeedd 25
CV (%)

o> S g iy Jloi] o 5 4l e I3 e pé i 45T NS
ns, * and **: Non significant, significant at 5 and 1 % levels, respectively.

100 -
90 1
80 q
70 q
60 1

Weed density (Plant.m?)

a
b b
50 -
40 -
30 -
20 -
10
0 ‘ ‘ ‘
30 45 60

Soybean row space (cm)

5AGRULS 6515 g1 b CullS iy, Aol 1 (nSilo duylin Y JSS
Fig. 3- Mean comparison of soybean row spacing effect on weed density
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4- Water productivity
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3- Water productivity

aS Col by cpl ol )6Sa 0 5 MOV HeiS ) 4l 5, Slas
0dd yoyl3S aslllas 3y50 ddlaio )d S jd 5 A dgds die oyl
S i ol e sl VA SIYA Jlo bl ol sl
OLSe 53 (5 FIY bwgio 5, Slos Ly oSGl il Joame oy
Gl 0105 A )55 155 )3 > (5 gmshen VY 390 L goree
2 Gy S OA iS5 e J(Anonymous, 2007)
Ol 5 Shes mle 89y 395 > il @33 5, 5 (ledel
bl 4Sd 3 ) 48 il e polae |y B ol Sl ¢ E 5
A5 1ysl abTesS
~ol, 555 allie 5 (Ali & Talukder, 2008) b 5 s
Ly s b 5138 55 s > oat] (slo il b ablis slo
ojgrlate S5 (sl iy Siaiins Lol lodgad w2 |y 29500
2 EhsldS iS4 Mie CMute S (o b g S 4 06
Jols S5 o oy adllas (ol it gaoe Ol b Sts bl
5 SlatleS (o)l plsms (3log) udize 5 (Sedgm ol
S35 shhjar Slidas b olyan (gjysliS 2l il )l
$oo oy s syl 1 ams e Sty | (S ol 5
polie dpix sloaiyly Ol Bras 03j (oSS (23355 5 SB
Sl Gy BB Jealy Cunl 03,5 1oy Cononl oy (St 4
522 3929 (559U 15w 3 Ol Brae (gy9000 Camdg g
ol st adario (oobatdl (550500 (52,55 prolio 4 4255 L
048 dg0 Jalge jl o3kl 5 Jlo 39:8 (Glox Gyel Laulyd 5
(Deng etal., 59955 Jlue 4 9 401 o Hlows & ST (55900
2006)
Srgorte Sl S o 6Ll S gplil (65,18 4
$x5)S 4 (Norwood, 2000) 39955 Jlte lis 4 )]s e,
3 oo 3, o815 S 5 (22358 o b elyan (55l
Glio 030l G lsie 4 1y I3 () @) Ol o bl
Sgad Aoy (ei) Sl wlio (A5 g o8 (iRl Lyl o
WU 4S5, (Cakir, 2004) SLS cdlw aw cligos
> ySlas g9y 2y 4 Jlog ol 13 (olel slew V8) ol i
oap )3 a3 Jlim (yjg g S paw paSlE g el il
5 2 JSE Jenlie p (o)l Blo sl a8 ol i guls i
9 Pine (ingy slagiel)l 9 3)Shos (59) )b Lo JSis
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Table 1- Results of soil analysis

) popSw pa Caghy o Cagb, Cagb, ol .
o o G 0 peS) el gl Sy EIEEE s SE Gos
SOII S wl{ (M):) (M)b) (M)D) (H"‘S\O ):‘“‘;3‘“" (M)D) * M):) M ":w,)) ():.g‘;.;Lw)
texture Sand Silt Clay Bulk Saturat (M)b) Field :) Soil depth
(%) %) (%) density ion V\.’"t“rf,ﬁ] capacity (5 . (cm)
(gr.cm™) (%) point (%) (%) EC (dS.m™)
e oy CIL 2 29 49 1.43 47 19 37 6.2 0-20
e o) CIL 22 28 50 1.43 48 18 35 42 20-60
o oy CIL 21 26 53 1.46 47 18 33 42 40-60
f
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Fig. 1- Irrigation activity at maize research field
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2- Lasoo (Alacolore)
3- Sevin (Carbaryl)
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Table 2- Number of irrigation, planting and harvest date and during the maize growing season*

@y Jlo @93 Jlw Jol Jw daduin
Third year  Second year  First year Characteristic
s g )b
15M 20 M 18M
i i i Date of planting
cuildy Fo,b
22 October 29 October 25 October R
Date of harvest
Lol slaws
1 ) 11 G
Number of irrigation
(Vo¥) 83y Juad Jobo
135 133 134 During the growing season
(704)
(YY) 13y Jad Jobo
129 128 128 During the growing season

(647)

ol 0 dlors (S39)25:8) (65 (ppmsy B olS (13,8 sam0 loj 510 e Jobo
* During of growing season is from emergence time until Physiological maturity.

CROPWAT Juo jl g ySume wdy Jaad (b (5, O (B 5L oyl =Y Joua
Table 3- Net irrigation requirement during crop growing season by CROPWAT model

(425 ;3 o uo) obS 325 9 s (59 53 Slosho) LS 3,5 9 e 42 obo
ET. ET. Decade’ Month
(mm.decade™) (mm.day™)

21.6 2.16 31 53,5 May
24.9 2.49 1 sl>,5 June
28.1 2.81 2m 5 June
35.5 3.55 31 5 June
49.1 4.91 1 5 July
61.6 6.16 ond sls,e July
69.0 6.90 31 33,0 July
77.1 7.71 I sh,o August
74.5 7.45 2 s August
71.4 7.14 31 ssch August
68.0 6.80 1 95 September
61.1 6.11 2ond s September
49.6 4.96 3 e September
352 3.52 1™ e October
21.4 2.14 ond o4 October
747.6 74.76 Js Total

' Ten days

ol liseo glosi 13 OF (5590540 p23le —£ Jgor



IFAY Gl F oyl of alo «(6)y9lisS bl pgo 4 26 AFY

Table 4- Amounts of water productivity at different deficit irrigation treatments
2 eShS) <l 8502

( ) &3, o g2 3, 5os i
Water.prodf;:tivity [isa 3 o i) (2 2 0,5515) Part
3 Water use (m®.ha?’)  Grain yield (kg.ha™)
(kg.m™)
\ dslad
0.85 10836 9271 Part 1
a
Y dslad
1.02 9280 9450 Part 2
Y dalad
1.25 7420 9250 Part 3
¥ dalad
1.41 5940 8377 Part 4
a

SoltleS bl Cod 03 3 Slas 5 lio (& 2 (Ol po (1Sle) il yly 325 Jgia -0 g
Table 5- Analysis variances (means of squares) of some traits and yield of maize under deficit irrigation conditions

&> GGos OFw s DA AT Bydy 2 4D &l dlaxs &l 152 439 5,Shos 2

depth of Number of kernel Number of kernel 1000- kernel Grain W] Ol i 2abio
kernels per column per ear row weight yield df S.0vV
318" 12873 " 157" 141319 546" 2 I
Year
0.4 22.4 5.1 462.2 0.9 6 e
Error
5" 241" 53 2983 ™ 0.9 " 3 Sl
Deficit Irrigation
25" 16.1™ 9.3 244 04 6 Joox e
Year x Deficit Irrigation
1.4 18.1 6.1 547.8 0.48 18 =
Error
22,7 71.7 ™ 256.7™ 33230 ™ 03™ 1 ”_5)
Variety
] ) ) ) ) 8 % d)tzeiwg
05"™ 23™ 8.8™ 496 ™ 02" 3 Deficit Irrigation x
Variety
0.7 5.0 0.5™ 146 ™ 0.5™ 2 Jhex )

Year x Variety
Jlox o8, x5 lelS

06" 6" 71" 21477 02" 6 Year x Deficit Irrigation
x Variety
las-
0.5 6.7 5.4 248.3 0.36 24
Error
5.9 6.3 13.5 52 9.8 () s
CV (%)

bl e o pd S g iy Jlein] e )3 Jb e ©glds g Yy pre s Sbles i 4 s g % DS
ns, * and **: are non-significant and significant difference at 5 and 1% probability levels, respectively.

@8 Olio (S5 93,80es 2 5yl 1T Jgae
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Table 6- Effect of deficit irrigation on yield and some traits of maize

- - - - b
als JERERT FERES S a..;la = R 5 s ;SJ:«G -
(o ko) O 3, (o5) 2 P 59kS) Trait ©lie
vl Number of Number of ® (U
depth of kernel per Kernel per 1000- kernel g
kernels (mm) erie’ pe erie: pe weight (g) ~ Crain Yield Treatment oy
column ear row (kg.ha™")
] ] . , ] s bl
124° 42.8° 16.7% 301.3% 9271 ** L S
Check
5 ol Yoo
122° 43.1° 17.1° 308.8° 9450 ° sl 20
100% Full Irrigation
W] A
12.6° 416° 18° 301.4° 9250 ° S bl 202
80% Full Irrigation
| I
11.4° 40.6° 17.2° 299.8° 8377° JE silel 202
60% Full Irrigation

Lyl I3 gime IS hao ) gy e 5D SOl (ygeil a5 5 S pide yut g (s (slaSle gt b 3
* Columns with the same letter(s) are not significant — different at p<0.05 probability level.
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Table 1- Geographical characteristics of studied regions under cultivation of medicinal plants in Qazvin province
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Table 2- Climatic characteristics of studied regions under cultivation of medicinal plants in Qazvin province
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Table 3- Medicinal plants species under cultivation in agroecosystems of studied regions
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Table 5- History of cultivation and the share of farmers income from medicinal plants in studied regions
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Table 2- Variance analysis (mean of squares) for concentrations of soil heavy metal and micro nutrient elements in saffron

Concentration of heavy metal  Concentration of micro nutrient element  ¢/3 4> ,» (2 pove’s gy 9109
p%n:lf ,a”s cILs lniw Ubi df S.0.V.
Cd Cr Co Mn Fe
0.0026™  12.497™ 29.691" 0.445" 0.416™ 2 (A) e
Field age (A)
0.0031™  34820" 31664  0423" 1.118" (R) 285 ailaze
Planting region (R)
0.0044™  6.491™ 15395 0.180 ™ 0.673" 8 AxR
0.0042 6.097 1.049 0.091 0.026 30 s
Error

il oo dopd S g o pd iy Lol e )0 45 dime g Id dime pf o dimd LIS (oS 5 4 sk 5 % 1S
ns, * and **: are non-significant and significant at 5 and 1% probability levels, respectively.
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Fig. 1- Effects of field age(A) and planting planting region (B) on Fe concentration of saffron field
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* Means with the same letter(s) in each figure and for each component have not significantly difference based on Duncan s test
(p=<0.05).
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Table 3- Mean comparisons of interaction between field age and planting region on concentrations of soil micro and heavy
metal elements on saffron fields

(PPM) (puSow guais cdalé (PPM) B juae o5 gucis Clalé o
Concentration of heavy metal element Concentration of micro nutrient element ey as,30
concentration (ppm) concentration (ppm) Cudls dilaio
] Planting (Jw)
PYwilly 09,5 oS K6 (g9, ol region Field
Cd Cr Co Mn Zn Fe (age)
year
bed de cd fg N -
0.02° 0.576" eI
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0.021) 1.246 cd ﬂ(‘“’g)ﬁ)l
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cd defg bed efg L e
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11.31 4.67 0.999 0.206 Golfriz The first
abed efg abc efg ..
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bed od cd a Ll -
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* Means with the same letter(s) in each column are not significantly different based on Duncan's test (p<0.05).
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Fig. 2- Effects of field age(A) and planting region (B) on Zn concentration of saffron field
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Means with the same letter(s) in each figure and for each component have not significantly difference based on Duncan's test (p<0.05).
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Fig. 3- Effects of field age(A) and planting region (B) on Mn concentration of saffron field
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Means with the same letter(s) in each figure and for each component have not significantly difference based on Duncan's test (p<0.05).
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Table 1- Energy equivalents of inputs and output in soybean production
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Fig. 1- The share of inputs of total input energy in soybean production for utilization systems
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Table 3- Classification of energy consumed in soybean production for utilization systems
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Fig. 3- The share of renewable and non-renewable energies from total ~ Fig. 2- The share of direct and indirect energies from

energy input
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Table 4- Energy indicators of soybean production in utilization systems
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Table 5- Econometric estimation results of energy inputs on yield in cooperative utilization system

INY=-7.59 +1.41In(X;) +0.43In(X3) -0.57In(Xs) +0.60In(X7)

L puiio
Variables

(A ol o
t-Ratio Coefficient
6.59*" 1.41
4.42* 0.43
-3.20° -0.57
2.40* 0.60
2.92
0.96
1.87

(X2) sl
Irrigation (Xy)
(Xa) Gl g9

Human labor (X5)
(Xe) 4

Seed (Xg)

(X7) o9

Fuel (X7)

Oly =090
Durbin-Watson
RZ

Mo yd iy 9 S Jlods ] Zalan 43 41D dro i 5 g

RTS (i 1¥)

**and *: Significant at 1% and 5% levels, respectively.
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Table 6- Econometric estimation results of energy inputs on yield in private utilization system

InY= -5.57 +0.34In(X,) +1.50In(X,) +0.19In(X3) -0.41In(X;)

t oyl walyo b yuiio
t-Ratio Coefficient Variables
0.34 B
474" (X1) YT sle
1.50 Machinery (X;)
5'36*5‘*‘ (XZ) d)bl
Irrigation (Xy)
0.19 (Xg) sl 59
Human labor (X5)
746" o4l (Xe)
Seed (Xg)
-6.56"" Oy = 90
Lra Durbin-Watson
R2
0.93 RTS (B&, Fi
1.62 ( FII. 0

Mo yd S redaw 43 41D gmo
**: Significant at 1%

P93 Golo 200t UGS 53 3 )Shes (g9, Wodled (5551 ST (AeiuwdlaiBl 391, - Jgur
Table 7- Econometric estimation results of energy inputs on yield in governmental utilization system
InY=-19.38 +1.42In(X,) +1.50In(X;) +0.59In(X¢)

L putilo
Variables

t b)l‘oi ol o
t-Ratio Coefficient
2.92° 1.42
6.90* 1.50
2.50% 0.59
2.41
0.96
3.51

(X1) YT oppile
Machinery (X,)
(X2) ol
Irrigation (Xy)
(Xg) 54
Seed (Xg)
O9ly =090
Durbin-Watson
RZ
RTS (&fas 1)

Ao yd 7 o S Jlods ] zaba 43 41D Jro i 5 A i g e
** and *: Significant at 1% and 5% levels, respectively.
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Table 1- Some physical and chemical properties of the experimental soil
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71.60 5.70 23.32 SCL 133 0.26 0.63 0.69 7.30
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Table 2- Total and soluble cadmium concentrations in the
experimental soil treatments
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0.04 10.36 15
0.06 19.46 30
0.10 41.01 60
0.35 52.01 120
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Abstract

Salinity is one of the important factors that reduce the growth and yield of crops in Iran; however,
determining appropriate methods for reducing its negative effects is important. In order to study the effects of
nutritional condition of mother plant and bacterial biofertilizers seed priming on germination indices of wheat
(Triticum aestivum L.), in salinity condition, an experiment was conducted during 2009 at Faculty of
Agriculture, Ferdowsi University of Mashhad, Iran. This experiment was conducted as factorial layout based on
randomized complete block design with three replications. Studied factors consisted of: four levels of nitrogen
fertilizer applied on mother plant in field (0, 55, 110 and165 Nitrogen kg.ha), seed priming by three types of
biofertilizers (Nitrajin, Biophosphouros and distillated water) and four levels of salinity stress (0, -0.4, -0.8 and -
1.2 MPa). Results indicated that the seed priming with biofertilizers had a positive effect on germination indices
of wheat. The maximum radicle number per seedling (2.39), radical length (5.34 cm) and plumule length (3.56
cm) were observed in seed primed by Nitrajin biofertilizer and the minimum of those characteristics were shown
in control. In addition, the lowest and highest mean germination time were obtained in seed priming by
Biophosphouros (2.89 day) and control (3.42 day), respectively. The highest germination indices were obtained
at 55 and 110 kg.ha™ Nitrogen. The maximum germination rate (2.59.day™), number of radicle per seedling
(2.34), radical length (5.75 cm) and mean weight of radical (0.0022 g) were obtained in seeds that were treated
by 55 kg.ha™ nitrogen on mother plant. So, all factors related to germination and growth seedling were decreased
by increasing salinity stress. Over all, results indicated that use of 55-110 kg.ha™ nitrogen with bacterial
biofertilizers seed priming can improve germination indices under salinity stress conditions.
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Investigation of weed community diversity in forage crop fields in different
provinces of Iran
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Abstract

In order to evaluate the weed diversity in forage crop fields such as alfalfa (Medicago sativa L.), clover
(Trifolium sp.) and sainfoin (Onobrychis spp.) in different provinces of Iran, a study was conducted by using
data from reports of plant Protection Organization, Ministry of Agriculture during 2008. After evaluation of
weed species and definition of weed family, these species classified based on functional diversity in four groups
such as life cycle, growth type, photosynthetic pathway and persistence degree. The results indicated that the
number of weed species and plant families were 37 and 18, respectively, in alfalfa fields. Most diverse families
of monocotyledonous and dicotyledonous weeds were Poaceae and Asteraceae, respectively. Nine species of five
different families were observed in sainfoin fields that among these weed families, the highest species diversity
was in Poaceae family. In addition, in clover fields of different provinces, 20 species of 11 plant families were
observed. The highest species diversity obtained in Poaceae family with six species and Brassicaceae family
with four species. The highest similarity index for alfalfa fields (100%) was observed between West Azerbaijan-
Ardabil, West Azerbaijan- Zanjan, West Azerbaijan- Kordestan, Ardabil- Kordestan, Zanjan- Kordestan, Zanjan-
Gilan, Kordestan - Gilan, West Azerbaijan- Gilan and Ardabil- Gilan. The highest similarity for sainfoin fields
(0.60) was between East Azerbaijan- West Azerbaijan and West Azerbaijan- Fars. Also, in clover fields, the
highest similarity index was obtained between Fars and Isfahan provinces.
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Effects of corm planting density and manure rates on flower and corm yields of
saffron (Crocus sativus L.) in the first year after planting
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Abstract

In order to investigate the effects of high corm planting density and applying manure on flower and corm
yields of saffron (Crocus sativus L.), a field experiment was conducted at Research Station, Faculty of
Agriculture, Ferdowsi University of Mashhad, Iran, during growing season of 2010-2011. A completely
randomized block design with three replications and 20 treatments was used. The experimental treatments were
all combination of different planting densities of corm (100, 200, 300 and 400 corms.m™) and different levels of
manure application (0, 40, 60, 80 and 100 t.ha™). Results of variance analysis showed that corm planting density
and manure application rates had significant effects on flower number, fresh and dried flower and stigma+ style
yields of saffron. In addition, mentioned characteristics of saffron significantly affected by interaction effects of
corm planting density x manure rate. Based on the results, fresh and dried flower yields of saffron significantly
increased by increasing planting density up to 400 corms.m™ In addition, on planting density equal to 400
corms.m’?, increasing manure up to 80 t.ha™ had significant effects on fresh and dried flower yields of saffron.
However, the responding saffron to manure was decreased by reducing corm planting density. Therefore, it
seems that appropriate manure application rate depends to corm planting density.
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The effect of organic fertilizers and different sowing dates on yield and yield
components of flower and grain of Pot Marigold (Calendula officinalis L.)
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Abstract

In order to find out suitable organic fertilizers for elimination of chemical fertilizers usage and the optimum
sowing date in Pot Marigold cultivation, an experiment was conducted in the Agricultural Research Station,
Ferdowsi University of Mashhad, Iran, in 2007 growing season. For this purpose a split plot experiment based on
completely randomized block design with three replications was used. The main factor consist of four different
fertilizers (50 kg.ha™ N, 40 t.ha* Cow manure, 20 t.ha® Compost fertilizer and 10 t.ha™ Hen manure) beside
control (without fertilizer) and three sowing dates (10™ April, 1™ May and 21" May) were allocated as sub
factor. The results showed that the length time of emergence to budding, budding to flowering and flowering to
ripening decreased by delay in sowing date, significantly. By delay in sowing date, plant height and dry matter
also decreased because of reduction of vegetative growing duration. The various fertilizers had not significant
effect on developmental stages and morphological characteristics of Pot Marigold. Nitrogen fertilizer and Hen
manure in compare of other treatments had significantly (p<0.05) higher level in number of inflorescences, yield
of inflorescences, yield of petal and seed yield. Thus, Hen manure can be a suitable replacement of chemical
fertilizers in Pot Marigold cultivation. The various sowing dates showed significant effect on the most measured
characteristics of seed and inflorescences yield components of Pot Marigold. The highest of all studied
characteristics were obtained in 10™ April and 1™ May than 21" May sowing dates.
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Long term estimation of carbon dynamic and sequestration for Iranian agro-ecosystem: |-
Net primary productivity and annual carbon input for common agricultural
crops

M. Nassiri Mahalati®, A. Koocheki**, H. Mansoori® and R. Moradi®
Submitted: 29-09-2012
Accepted: 16-07-2013

Abstract

Evaluation of carbon input is one of the most important factors for estimating soil carbon changes and
potential for carbon sequestration. To evaluate the net primary productivity (NPP) and soil carbon input in
agricultural eco-systems of Iran, data for yield, cultivated area, harvest index (HI) and shoot /root ratio in
different crops including: wheat, barley, maize, cotton, rice, alfalfa and chickpea were obtained for different
provinces. Then, allocated carbon to different organs of plant were calculated based on carbon allocation
coefficients and finally, the net primary productivity based on carbon (NPPc) was calculated. The ratio of NPPc
that was annually returned to soil was considered as carbon annual input. The results showed that the maximum
amount of NPPc for wheat, barely and alfalfa were obtained in Khazari climate for rice, chickpea and cotton was
achieved in warm-wet climate and for maize was gained in warm-dry climate. In all regions of Iran, chickpea
had the lowest effect on NPPc and consequently on carbon sequestration. The highest amount of carbon input
per unit area among studied crops and different regions were observed in Khazari region for alfalfa whereas, the
lowest carbon input per unit area was relation to chickpea in cold region. The lowest gap between actual and
potential of carbon sequestration was observed in alfalfa whereas wheat, rice and cotton showed the most gap by
0.4, 0.38 and 0.37, respectively.
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The effects of super absorbent polymer application into soil and humic acid
foliar application on some agrophysiological criteria and quantitative and
qualitative yield of sugar beet (Beta vulgaris L.) under Mashhad conditions
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Abstract

Drought stress is the most limiting factor of agricultural production through the world. To evaluate the effect
of super absorbent and humic acid to reduce drought stress in sugar beet production, a strip split plot
arrangement based on randomized complete block design with three replications was conducted at Research
Field of Faculty Agriculture, Ferdowsi University of Mashhad, Iran during growing season of 2010-2011. The
main plot factor was application and no application of super absorbent polymer and the sub plot factor was foliar
application and no application of humic acid. Two irrigation intervals (7 and 10 days) assigned to strip plots. The
results showed that super absorbent application comparing to no super absorbent affected leaf area index (LAI),
sugar gross yield (SGY) and SPAD readings significantly, as the highest amount for this traits were 3.4, 4.7 t ha™
and 46.2, respectively. Humic acid foliar application resulted to the highest LAI (3.4) and SPAD reading (45.1)
which significantly were different with other treatments. Irrigation interval of 7 days resulted to the highest LAI
(3.8) and root yield (24.9 t ha™). The highest SPAD reading (49.9) resulted from super absorbent and humic acid
application with 7 days interval irrigation interaction. Dry matter yield (DM) and leaf number per plant showed a
positive and significant correlation (p<0.01) with tuber yield (TY), SGY and SPAD readings. The strongest
correlation coefficients were obtained for DM and LA, and between DM and SGY. This positive and significant
correlation emphasis that any factor increasing LAl will increase DM and thereby, SGY. The positive and
significant correlations were observed between DM and SPAD readings, and between SPAD readings and TY.
SGY estimation model predicted that SGY was determined by some variables such as TY, SP and SPAD
reading. In general, these results indicate super absorbent application could increase soil water holding capacity
and consequently stabilize production under dry stress conditions. In addition, humic acid application could
increase economic sugar beet production, moreover maintaining environmental health issues.
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Evaluation the effects of relay intercropping of Styrian pumpkin (Cucurbita
pepo L.) with irrigated and rainfed chickpea (Cicer arietimum L.) on yield and
yield components as affected by chickpea residue muich
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Abstract

In order to study the effects of cropping systems and mulch application in relay intercropped Styrian
pumpkin (Cucurbita pepo L.) with chickpea (Cicer arietinum L.), a field experiment was conducted as factorial
layout based on a randomized complete block design with three replications at the Agricultural Research Station,
College of Agriculture, Ferdowsi University of Mashhad, during growing season of 2010-2011. Treatments were
five levels of cropping systems (monoculture of irrigated chickpea, monoculture of rainfed chickpea,
monoculture of Styrian pumpkin, relay intercropping of irrigated chickpea/Styrian pumpkin, relay intercropping
of rainfed chickpea/Styrian pumpkin) and two levels of chickpea residue mulches (with and without mulch). The
results showed that plant height, number of pods per plant, biological yield, seed yield and 1000-seed weight
chickpea were affected by different cropping systems (p<0.05). Relay intercropping of rainfed chickpea/Styrian
pumpkin increased number of pod per plant and seed yield of chickpea up to 37 and 23% compared to
monoculture of rainfed chickpea, respectively. In additrion, results showed that the interaction effects between
cropping systems and mulch application were significant (p<0.05) on number of fruit, fruit yield, number of seed
per fruit, 1000-seed weight and seed yield of Styrian pumpkin. The highest Styrian pumpkin seed yield (398
kg.hal) was shown in relay intercropping of irrigated chickpea/Styrian pumpkin. Styrian pumpkin seed oil
percent was not affected by treatments (p>0.05). However, application of chickpea residue mulch reduced the oil
percent. Assessment of land equivalent ratio showed that the total systems of relay intercropping was superior
compared to monocultures and the highest land equivalent ratio (2.37) was observed in relay intercropping of

rainfed chickpea/Styrian pumpkin without mulch system. In general, the positive effect of intercropping on yield

and yield components of chickpea, especially in the dry conditions and improved quantitative characterization of
Styrian pumpkin herb, it can be inferred that the relay intercropping could be a suggested strategy for using
resources to achieve optimal performance in order to achieve sustainable agricultural principles.
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Study of possibility of improving root growth of two lentil (Lens culinaris L.)
cultivars using symbiosis Mycorrhiza and Azospirillum under Rainfed
Condition
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Abstract

This study was conducted aiming to evaluate the possibility of improving the root growth of lentil (Lens
culinaris L.) using Mycorrhiza symbiosis with cooperation Azospirillum bacteria under rain-fed conditions. A
tri-factorial experiment was conducted on the basis of Randomized Complete Block Design with four
replications in Khalkhal area during 2012 cropping season. The experimental treatments were all combination of
Mycorrhizal inoculums in three levels (not use, use Mycorrhiza Glomus intraradices and use Mycorrhiza
Glomus mosseae), Azospirillum in two levels (not use and use Azospirillum brasilense) and Lentil cultivar with
two levels (Mashhadi coarse grain cultivar and Naz fine seed cultivar).The results showed that the effect of
Mycorrhiza on traits of root dry weight, root colonization and Mycorrhizal root dry weight were significant at
the 1% probability level. The highest values for root dry weight, root colonization and Mycorrhizal root dry
weight were recorded in plants which inoculated with G. mosseae. In addition, Azospirillum had a significant
effect (p<0.01) on root colonization, but effect of Lentil cultivars on all traits was not significant. The results
showed that the interaction between Azospirillum and Lentil cultivars on root colonization at the 5% probability
level and interaction between Mycorrhiza and Lentil cultivars on root colonization at 1% probability level were
significant. Also, three-way interaction Azospirillum, Mycorrhiza and Lentil cultivars showed the root
colonization trait at the 5% probability level were significant. The highest value for percentage of root
colonization was recorded in treatment of use Azospirillum brasilense, use Mycorrhiza Glomus mosseae and Naz
cultivar (46.19%).
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Leaf appearance rate and seed yield of fennel (Foeniculum vulgare L.) as
affected by interfering effects of lambsquarters (Chenopodium album L.)
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Abstract

In order to evaluate seed production index of lambsquarters (Chenopodium album L.), leaf appearance rate
and yield of fennel (Foeniculum vulgare L.) under inter-specific competition a factorial experiment was
conducted in Islamic Azad University, Tabriz Branch, Iran, during 2011-2012. Factors included five weed
densities (0, 2, 4, 6 and 8 plants per meter row) and its relative emergence times of simultaneously sown, 10, 20
and 30 days after fennel emergence based on randomized complete blocks design with three replications. Results
indicated that 8" leaf in fennel appeared after 35.4 days. Time to appearance of 12" leaf in weed densities of 0-4
plants per meter row was 50 days, while, in higher weed densities it was delayed about 11.9 days. Fennel seed
and essential oil yields increased with decreasing weed density and delay in its emergence time. Low density and
late emergence of lambsquarters caused seed production index to decrease. In simultaneously sown treatments,
seeds production index was 9.8% while, in treatments of 10, 20 and 30 days after fennel emergence it was
decreased to 5.8%, 3.6% and 3.8%, respectively. In this study, treatments with higher biomass production of
lambsquarters, resulted in greater weed seed production and lower seed yield in fennel, being important for
lambsquarters management in fennel fields.
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Investigating some quantitative and qualitative characteristics of wild marjoram
(Origanum vulgare sub sp. Virid.) as affected by different levels of azocompost
and urea
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Abstract

In order to investigate the effect of organic and chemical fertilizers on growth characteristics of wild
marjoram, a factorial experiment was conducted based on randomized complete block design with three
replications at the Agricultural Research Station, Ferdowsi University of Mashhad durlng 2012-2013 growing
season. Treatments were comprised of four urea levels (0, 21.7, 108.7 and 195.7 kg.ha™) and four azocompost
levels (0, 2.2, 11 1 and 20 t.ha). The ratings from each fertilizer were adjusted separately based on 0, 40, 80 and
120 kg N.ha™. In the present study, several traits such as plant height, canopy crown, number of lateral
branches/plant, number of flowers/plant, dry weight of leaves and flowers, total dry weight, leaf area index,
economic yield, harvest index, essential oil content and yield were measured. The results showed that main
effects of chemical and azocompost fertilizers on all characteristics of wild marjoram except for harvest index
and essential oil content were significant. In addition, interaction between experimental factors was significant
for all traits except for essential oil content. Plants treated with 40 kg chemical fertilizer.ha® and 80 kg
Azocompost.ha™ had the highest values in all traits except for canopy crown, total dry weight, essential oil
content and ¥|eld At the highest when compared with the lowest N level, a significant increase of 577.68 and
441.7 kg.ha™ in economic yield occurred by applying azocompost and urea, respectively. It seems that the
application of azocompost had better results than nitrogen fertilizer alone. The hlghest correlations (r=0.99**)
occurred for number of branches.plant™? vs. plant height, for number of branches.plant? vs. plant height and for
dry weight of leaves and flowers vs. economic yield. The number of lateral branches. plant (r=0.98"), leaf area
(r=0.97"") and plant height (r=0. 96™") had the highest positive correlation with economic yield, indicating the
importance of these traits in contributing to final yield.
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Evaluation of diversity in agricultural plants and effectiveness of management
factors in non-hunting areas of Gharaviz and marginal regions
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Abstract

Biodiversity is a key to advancing sustainability in agriculture to meet demands for food production,
pharmaceuticals and industry. This study investigates factors of agro biodiversity and management in three
villages of the Gharaviz region and four villages in surrounding regions of Sarpole-Zahab County, Kermanshah
province, Iran. Relevant data were collected from farms, direct observation and special questionnaires.
Evaluations were made on the species richness index, the Shannon - Wiener index and Simpson's dominance.
Results demonstrated that species with higher contribution in the study area belonged to seven families, and
among these Poacea, Fabaceae and Solanaceae had the highest contribution. Wheat and corn were cultivated in
all rural areas. Correlation between farm type (rain-fed farming and irrigated farming) to species richness indices
(0.419™); Shannon-Weiner (0.449) and dominance Simpson index (0315 ") was S|gn|f|cant Correlation
between method of fertilizer application to species richness indices (-0. 413™), Shannon-wiener (-.377"), and
dominants index of Slmpson (0.296™) was also determined as S|gn|f|cant Results showed that application of
chemical fertilizer resulted in less crops biodiversity but the use of organic fertilizer significantly increased agro
biodiversity. Correlation between organic fertilizer application to species richness indices (0. 452™), Shannon-
Weiner (0.419™), and dominants index of Simpson (-0.338™) was significant in that increased crop biodiversity
was related to increased use of organic fertilizer. Effects of chemical fertilizer, fallowing use of cultivation
instruments and machines, using inbred seeds, chemical herbicides and biological inputs on biodiversity indices
were insignificant. In summary, improving agro ecosystem management practices in the region can serve to
increase biodiversity and serve to improve agricultural sustainability in the study area.
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paddy field production systems
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Abstract

Climate change is one of the major concerns of the world which a part of that is derived from agricultural

activities. Therfore, improving agricultural practices is considered as a strategy for mitigating the impact of
climate change. The objectives of this study were to estimate the CO, emission and global warming potential
(GWP) in three rice production systems and identify the methods for reducing the energy use and CO, emission.
Three rice production systems including conservation, improved and conventional were studied in randomized
complete block design with four replications a paddy field in Neka, Mazandaran, Iran. All field practices and
data about production methods and inputs rate were monitored and recorded in 2012. Results showed that
average of total energy |nput in production systems was 22793.02 MJ.ha™ that the lowest energy input (16102.98
MJ.ha’) was observed in conservation system. Electricity to pump of water for irrigation had the most
contribution of energy input in production systems that was accounted as greatest global warming and CO,
emission. Nitrogen fertilizer and fuel were ranked in second and third grade of CO, emission. Across the rice
production, average GWP were estlmated equal to 2307.33 kg CO,-eq ha™. The lowest and highest GWP equal
to 1640 and 2728 kg CO,-eq ha' were obtained in conservation and conventional systems, respectively. The
lowest and highest GWP per unit energy input was gained in conservation and conventional system, respectively.
Conservation system had the lowest GWP per unit energy output and improved system was ranked in seconed
grade. Finally, it can be concluded that GWP has the positive correlation with field management and inputs use.
Therfore, the lowest rate of CO, emission and GWP were obtained in conservation system.
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Investigation of thermal requirement, growth and yield characteristics of two

SpeCieS of Persian shallot (AIIium altissimum and A. hertifulium) in different density, bulb weight and flowering stem
removing
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Abstract

Persian shallot is one of the important medicinal and industrial plants in Iran which is under very dense
utilization. Study of morphological characteristics of Persian shallot in agronomical systems is very important
for expanding agronomic production. In order to evaluate some physiological and yield characteristics, and
thermal requirement of two species of shallot, a field experiment was conducted at Research Field of Fersowsi
University of Mashhad, Iran in 2012-2013. The experimental treatments consisted of two Persian shallot (Allium
altissimum from Khorasan and A. hertifulim from Lorestan), two groups of bulb weight (10-20 and 20-30 g),
with three plant densities (10, 20 and 30 plants.m™). A factorial experiment based on completely randomized
block design with three replications was conducted. The results showed that in all phonological and yield
characteristics, A. hertifulium was significantly weaker than A. altissimum. Leaf area and shoot dry weight in
different plant densities and bulb weight in A. hertifulium were significantly lower than A. altissimum. The
results also indicated that thermal requirement of A. hertifulium was less than the other species. Growth duration
in A. hertifulium was 239 days with 1664 growing degree days (GDD) whereas A. altissimum needed 252 days
with 2000 GDD. Plant density of 30 plant.m™ caused a significant reduction in yield and bulb weight of A.
altissimum but the number of bulb.m™ was increased significantly. Same results were shown in A. hertifulium up
to 20 plant.m? Removing flowering stem treatment had significant effect on yield characteristics in both
species. Removing flowering stem caused accumulation of more dry and fresh weight, diameter and volume in
harvested bulbs compared to control.

Keywords: Density, Kalat, Lorestan, Shallot
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Effect of row spacing and plant density on yield quality and quantity of soybean
under weed competition

Z. Jozarian', A. Yadavi®*, M. Movahhedi Dehnavi? and E. Maghsoudi®
Submitted: 27-11-2013
Accepted: 30-05-2014

Abstract

In order to study the effect of row spacing and plant density on quantity and quality yield of soybean in weed
competitive condition, a field experiment was carried out at research farm of Yasouj Agricultural College in
summer of 2011. Experiment arrangement was the factorial split-plot based on randomized complete block
design with three replications. The main factor included weed (control and non control of natural weed flora) and
sub plots involved factorial of soybean row spacing (with three levels 30, 45 and 60 cm) and plant density (with
three levels 40, 50 and 60 plants m2). Results showed increased density and reduced row spacing increased
soybean yield so that the maX|mum grain yield was obtained in 60 plants per square meter (2405 kg.ha™) and 30
cm row spacing (2368 kg.ha™). Weed competition reduced up to 37 percent soybean grain yield. Increasing plant
density and decreasing row space increased oil yield, whereas weed competltlon reduced up to 38 percent oil
yield. In addition, with increased plant density and reduced soybean row spacmg, weed dry weight was reduced
so that the minimum Weed dry weight was obtained in 30 cm row spacing (531.3g.m’ %) 'and 60 plants per m*
plant denS|ty (523.2 g.m™). The results indicating the effectiveness of the increase plant density and reducing
row spacing of soybean for weed control.

Keywords: Grain yield, Qil, Planting pattern, Protein

1, 2 and 3- MSc Student of Agronomy, Assistant Professor of Agronomy and Plant Breeding and PhD Student of
Agronomy, Dept of Agronomy and Plant Breeding, Yasouj University respectively.
(*- corresponding author Email: Yadavi@yu.ac.ir)



Journal of Agroecology =t $309LiS (sl poy &gy
Vol. 6, No. 4, Winter 2015, p. 941 A s 941 p 1393 (ylime & oylas 6 ol

Effects of Deficit Irrigation on Yield and Yield Components of Maize and
Determining of Water Productivity in Nekuabad Isfahan Irrigation Network

H.R. Salemi, A.R. Tavakoli*", and N. Heydari®
Submitted: 05-12-2013
Accepted: 26-07-2014

Abstract

To illustrate the impact of various levels of deficit irrigation on yield and yield components of maize (Zea
mayz L.) cultivar, a study was conducted based on randomized complete block as a split plot design with 3
replicates and two treatments for three crop seasons. Four levels of deficit irrigation including: conventional,
100, 80, and 60% of water level use were considered as main plots and two varieties (704 and 647) as subplots in
a experimental site located in Shahid Fozveh research station. Significant differences (P<0.05) were noticeable
in grain yield, as well as depth and column of kernel among the irrigation treatments. In addition, the effects of
cultivars on grain yield, 1000 kernel weight, number of kernel per ear row, number of kernel per column, and
depth of kernels were non-significant. Results showed that, a decrease of 36 percent water applied (60%
irrigation level treatment) compared to full irrigation, yield declined 11.4% and a decrease of 20 percent water
applied (80% irrigation level treatment) compared to full irrigation, yield declined only 2%. Based on the results
and considering the quantitative characteristics of the crop, it was established that for the deficit irrigating of
maize, the 80% irrigation level is the most advantageous treatment when water is not limited. However, when
higher water productivity and the possibility of using the water saved are taken into consideration during severe
drought conditions, 60% irrigation level treatment is recommended.
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Effects of biofertilizers on growth criteria, quantitative and qualitative yield of
summer savory (Satureja hortensis L.)

A. Faraji- Mehmani®, B. Esmaielpour®”, F. Sefikon®, B. Abbaszadeh®, K. Khavazi® and A.R. Ghanbari®
Submitted: 05-01-2014
Accepted: 28-02-2015

Abstract

In order to investigate the effects of Plant Growth Promoting Rhizobacteria (PGPR;) inoculation on the
growth, yield and quality of essential oils of summer savory (Satureja hortensis L.), an experiment were
conducted based on randomized complete block design with three replications at Research Institute field of
Forests and Rangelands, Karaj, Alborz during growing season of 2012-2013. The experimental treatments
included suspension of three species of rhizobacteria namely Azotobacter, Azospirillum, Pseudomonas in single
and combination application of these bacteria included Azotobacter- Azospirillum, Azotobacter —Pseudomonas,
Azospirillum-Pseudomonas, Azotobacter- Azosperillium-Pseudomonas and control (without any inoculation with
bacteria), which applied as root inoculation on summer savory plants. Assessed traits included plant height,
canopy diameter, dry weight and yield of shoot, leaf area and leaf dry weight, inflorescence number, dry weight
and yield, percentage and yield of essential oil and component of essential oil content such as o-terpinene, and
thymole. Results revealed that inoculation of plants with PGPR, had significant effect on all of assessed
parameters such as vegetative growth criteria and essential oil yield and quality. The highest value for traits such
as plant height (45.67 cm), canopy diameter (40.54 cm), dry weight of shoot (33.82 g.plant™), aerial part yield
(3578 kg.ha™), leaf yield (451 kg.ha™), inflorescence yield (1398 kg.ha™), essential oil percentage (2.33 %) and
essential oil efficiency (2.43 %) were obtained by application of Azotobacter- Azosperillium-Pseudomonas
combination and the lowest amount for all of mentioned traits were achieved in control treatment. The highest
amount of a-terpinene( 53 mg.L™") thymole (48.5 mg.L™) were obtained by inoculation with Azotobacter —
Pseudomonas combination and Azotobacter, respectively. In general the highest plant dry weight and essential
oil yield can be obtained by combination of three assessed PGPR;. Inoculation of summer savory by PGPR;
enhancing root growth and development supplying favorable condition for plant growth with respect to
supplying better condition for water and nutritional elements absorption from soils.
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Assessing production systems and biodiversity of medicinal plants in
agroecosystems of Qazvin province
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Submitted: 14-01-2014
Accepted: 08-01-2015

Abstract

In order to investigate biodiversity and production of cultivated medicinal plants in agroecosystems of
Qazvin province, a study was conducted during year of 2011. Interviews were carried out with farmers by using
semi-structured questionnaire to obtain information regarding to biodiversity and medicinal plants production
systems in main regions under cultivation of medicinal plants including four regions of Qazvin province
(Takestan, Abyek, Qazvin and Alamut). Then agrobiodiversity criteria such as species richness, diversity indices
and Sorenson similarity index of medicinal plants were calculated. The results indicated that 36 medicinal plants
species were cultivated in Qazvin province in which the most medicinal plants species under cultivation were
belonged to Lamiaceae, Asteraceae and Apiaceae families. In addition, around 70% of medicinal plants
agroecosystems in studied area were managed based on low input cropping systems. In general, species richness,
was 16, 1, 24 and 20 in Takestan, Abyek, Qazvin and Alamut, respectively and also Shannon-Wiener index and
species evenness index were 0.47 and 0.28, respectively in Qazvin province. Based on Sorenson similarity index,
the highest similarity (0.61) was observed between Takestan and Alamut regions whereas Abyek with Qazvin
and also Abyek with Alamut showed the lowest amount of similarity index. In general, results of this study
revealed that Qazvin region was superior in most studied criteria compared to other studied regions that could be
due to existence of medicinal plant industry in addition to geographical parameters in this region.
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The comparison of micro elements (Mn, Fe and Zn) and heavy metals (Co, Cr
and Cd) in the soil of perennial farms of saffron (Crocus sativus L.) in southern
Khorasan Province

M.A. Behdani®*, M.H. Sayyari-Zahan?, A. Alahrasani® and A.R Nakhaei®
Submitted: 09-05-2014
Accepted: 20-07-2014

Abstract

In order to study concentrations of soil micro elements and heavy metals in some saffron planting regions of
Birjand Province, an experiment was performed as factorial layout based on a completely randomized block
design with three replications during 2013. Factors were three field ages (annual, triennial and quinquennial) and
five saffron regions including Aryan shahr, Hosseinabad, Khosef, Golferiz and Mahmoei. Soil microelements
and heavy metals concentrations such as Fe, Zn, Mn, Co, Cr and Cd of soil were measured. The results showed
that the concentrations of Fe, Zn, Mn and Cr in soil were significantly affected by field age (p<0.05). Effect of
planting region was significant on soil Fe, Zn, Mn, Co and Cr concentrations (p<0.01). Interaction effects
between field age and planting region were significant on Fe, Zn and Co concentrations (p<0.01). By increasing
in field age soil Zn concentration was declined and heavy metals concentrations such as Co, Cr and Cd of soil
were enhanced. Mn concentration in the quinquennial fields was 29 and 34% higher than annual and triennial
first fields, respectively. Co content in the quinquennial fields was 53 and 46% higher than annual and triennial
first fields, respectively. The maximum and minimum Fe concentrations were observed with 1.65 and 0.77 ppm
for the fields of Khosef and Hosseinabad, respectively. The highest and lowest Fe concentrations were obtained
with 2.436 and 0.77 ppm for the annual fields of Khosef and Hosseinabad, respectively. The highest Co
concentrations were recorded in Hosseinabad and Khosef fields with 8.7 and 4.31 ppm, respectively. Thus, it is
recommended to use ecological managements such as reducing the application of chemical fertilizers and
improving the organic fertilizers to decline the concentrations of these elements in saffron fields.
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A comparison of utilization systems in terms of energy consumption of soybean
(Glycine max L.) production in Moghan plain
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Abstract

Evaluation of energy flow in utilization systems is considered to be a valuable technique for evaluation the
sustainability level of these systems. The aim of this survey was to compare utilization systems (cooperative,
private and governmental) in terms of energy consumption in Soybean production and the evaluation of energy
inputs effect in yield of Soybean in Moghan. For this purpose, the data were collected by using a face-to-face
questionnaire from 14 cooperative members, 54 private and 14 agro-industry units. The maximum energy input
was observed in governmental utilization system (26784.84 MJ.ha'®), followed by cooperative utilization system
(24815.94 MJ.ha™). Furthermore, the energy output in cooperative utilization system, private and governmental
were calculated 41947.5, 39948.61 and 43627.5 MJ.ha™, respectively. The share of renewable energy from the
total energy input in cooperative utilization system, private and governmental was estimated 37.47, 37.84 and
31.07%, respectively, while it was respectively 62.53, 62.16 and 68.93% for non-renewable energy. The share of
non- renewable energy sources was relatively high. Therefore, it seems that efforts should be made to substitute
renewable sources for some part of the non- renewable sources. Energy analysis indicated that output-input
energy ratio (energy used efficiency) in cooperative utilization system, private and governmental were 1.68, 1.63
and 1.62, respectively. In all energy indices, cooperative utilization system compared to private utilization and
governmental utilization systems was more suitable. The elasticity production estimates indicated, that among
the energy inputs, irrigation was the most important input that influences total energy of Soybean production.

Keywords: Cooperative utilization system, Energy indices, Energy sources, Production function, Renewable
energy
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Phytoextraction and estimating optimal time for remediation of Cd-
contaminated soils by spinach (Spinacia oleracea L.)
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Submitted: 28-05-2014
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Abstract

The so-called phytoextraction in which hyperaccumulator plants are used to remediate the contaminated soils
is proven to be an efficient method. The objective of this study was to investigate the capability and efficiency of
spinach for phytoremediation of cadmium from Cd-contaminated soils. For this purpose, a completely
randomized design with five treatments including 0, 15, 30, 60 and 120 mg Cd/ kg soil and three replications
was established in natural conditions. After contaminating the experimental soils with different levels of
cadmium, the seeds of spinach were planted. When plants were fully developed, plants were harvested and their
cadmium contents in shoots and roots as well as the soil-cadmium were measured. The results indicated that by
increasing Cd concentration in soil, the most Cd accumulation was occurred in the roots rather than shoots.
Maximum cadmium concentration within the shoots and roots was 73.7 and 75.86 mg.kg™ soil, respectively.
According to spinach ability to absorb high concentration of cadmium in the root zone and its high biomass and
capability of cadmium accumulation in shoots, this plant can be used as a hyperaccumulator to remediate
cadmium from Cd-contaminated soils. But, according to minimum remediation time and maximum dry matter
for the 30 mg Cd/ kg soil, maximum Cd extracted by shoots in hectare/year was in 30 mg Cd/ kg soil. It can be
concluded that spinach is a suitable plant for phytoremediation of slight to moderately cadmium contaminated
topsoils.
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