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Table 1- Physical and chemical properties of studied soil before applying experimental treatments
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Fig. 1- Effect of experimental treatmernts on gravimetric soil moisture contents at different suctions (bar)
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Table 2- The effect of amendments on different volumetric soil moisture contents at different suction (kpa)
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4- Environmental Impact Assessment
5- Life Cycle Assessment
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Fig. 1- Assessment points in study of life cycle assesment
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Table 1- Diesel fuel consumption of all types of tractors in production of sugar beet
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Table 2- Characterization of impacts
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Table 4- Production inputs of one ton sugar beet
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Table 5- Production outputs of one ton sugar beet
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Table 6- Results of impact assessment
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Fig. 3- Greenhouse gases share in global warming impact category
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Fig. 6- Land suitability map for irrigated wheat, by using of Storie method
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Fig. 7- Land suitability map for irrigated wheat, by using of square root method
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Fig. 8 - Land suitability map for irrigated wheat, by using of Kalogirou method
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Table 2- The surface area and lands percentage for corresponded land index and land suitability classes for irrigated
wheat cultivation at Neyshabour plain
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Table 1- Analysis of variance (mean of squares) for grain yield and biological yield of sole and intercropped maize with bean
at different densities
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Fig. 1- Grain yield of maize at different maize densities
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Means with different letters are significantly different based on Duncan’s tests at p<0.05.
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Means with different letters are significantly different based on Duncan’s tests at p<0.05.
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Means with different letters are significantly different based on Duncan’s tests at p<0.05.
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Means with different letters are significantly different based on Duncan’s tests at p<0.05.
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Table 2 — Analysis of variance (mean of square) for grain yield and biological yield of sole and intercrop bean at different
densities with maize
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Means with different letters are significantly different based on Duncan’s tests at p<0.05
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Fig. 6- Grain yield of bean in monocropping and intercropping at different densities with maize
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Means with different letters are significantly different based on Duncan’s tests at p<0.05
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Table 3— Analysis of variance of weed biomass of sole and intercropped bean and maize

Olpdd ale (31 an,d 52 sladile 0397 Cunn )

S.0.vV d.f Weeds biomass
)‘,’g ) 2 26444 2%*
Replication
] - 14 43575.12%*
Cropping system
e 28 233.66
Error
CV(%)

o> S Jlain] e 3 )y ire s
™ is significant at o= 0.01 probability level.
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a), a, and a3 are 5, 7 and 9 maize plant.m™, respectively. by, b, and bs are 45, 55 and 65 bean plant.m™, respectively
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Table 4 - Relative yields (RY), land equivalent ratio (LER), standard land equivalent ratio (LERs) and relative value of total
(RVT) for grain yields of maize and faba bean at different intercropping densities.

- . . . . o)) .|.W 33, g0
G5 o 3,8les Al i 3Sles (e (gl Sl Oy St o3&

e Relative yield of Relative yield of Bean  Land equivalent ratio 3, laitiu! [Tt
Treatments maize Standard land Relative
equivalent ratio value of total
aib; 0.69 0.64 1.33 1.33 1.54
aib, 0.69 0.72 1.41 1.41 1.62
aib; 0.68 0.71 1.39 1.39 1.49
asb; 0.68 0.63 1.31 1.31 1.54
a,b, 0.68 0.68 1.36 1.36 1.58
a,bs 0.68 0.69 1.37 1.27 1.47
azb, 0.7 0.48 1.18 1.03 1.53
azb, 0.72 0.5 1.22 1.07 1.57
a3bs 0.75 0.53 1.28 1.03 1.54

Z oo )d )n)ﬁ L.:9j 4.3'9.3;'0 900 &Fo w).rmbj, 9b2‘b] C Ry o yd Q)S d.'{%ﬂ 9V & HEWY) 4 a3,3 4
a;, a, and azare 5, 7 and 9 maize plants.m‘z, respectively. by, by and b; are 45, 55 and 65 bean plants.m'z, respectively.
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Table 1- Energy equivalents of inputs and output in cotton
production (based on values from Erdal

et al., 2007)
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Table 2- Mean amounts of inputs and output in cotton production in Golestan province *
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Inputs (unit) Quantity per unit area (ha) Total energy equivalent (MJ.ha™)  Percentage
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A) Inputs
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*Calculations performed considering agricultural operations during 2009-2010 growing season.
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Fig. 2- The share of total mean energy inputs of cotton production in Golestan province
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Table 3- Classification of forms for consumed energy of cotton production in Golestan province (2010)

Sipl S 1wy (LU 43 J955%) (8o 5551 ol
Percentage from total energy  Consumed energy (MJ.ha‘l) ltem
A}
a E .I
60 18470.684 e 5551
Direct energy
,
40 12441.528 peitenr 351
Indirect energy
4 1372.334 Tokigh 155 (55 ]
Renewable energy’
Yoo BB e 50
96 29532.606 105 M5 it (55

Non-renewable energy”
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1. Direct energy includes human labor, diesel oil, electricity and water for irrigation.
(stboond dlgo g g8 Jolib euibtane jud (5551 Y
2. Indirect energy includes fertilizers, chemical and machinery.
Gl Ol g Sl (s, 1 el pdgspaos 551Y
3. Renewable energy includes human labor and water for irrigation
cstlhond lgo 5 3sS (VT (ppdle C8 s cay ygi50 g 1 Jold 08 LByt (5551 F
4. Non-renewable energy includes diesel oil, chemical, fertilizers, machinery and electricity.
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ojs &5 = (S 5> J95l5e) (53955

s = Qs 3 J93L5e) (83459 55,
oals 5l = (S > Jgie) (29,5
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1 - Energy equivalent

2 - Energy use efficiency
3 - Energy productivity
4 - Specific energy

5 - Net energy
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Table 1- Management practices for potato production in Kurdistan Province, Dehgolan plain

. . SOl . -
Practices/operations 5 e commercial farms &L El5e Traditional farms w130
a2
- 3y90 4i,lg pb . it .
Names of varieties s Mostly Agria LS1 baas Pashandi Sty
d)'Luo.)lA]
Land preparation 25515) oo - ; Moldboard plow and e
Sagd 9 2158 . Soad 9 2158
(tractor used: 285 MF)  slisl 550 Moldboard plow and disc harrows 29 0% disc harrows 2908
(VA (g %
L =osbel e Last decade of May — first tow- . Last decade of May — .
Land preparation time olo b5 first tow-decade of olo oy 5
RS decade of June June
. . . B Half-automatic S35 do olSzsd
S Slgal cuS g8 oK. .
Planting instrument 93 Automatic planting g5 > planting s
| any G ol ,s SLL amy 2,3 Sbl an
Planting time S oo During June Jol e »P_ e During June Fenm e
I 5 Jglama b
Ridging Xt Mechanically Seilss Handmade (by labor) (555 Lawgs) s
L ) ) ) by bl 4 oo
Ridging time XM During July sbye Jolamd b y5 JLL amd 9 During July
3y Jol ans
Fertilization 23S Mechanically Sl Handmade (by labor) (55 Lawgs) (d
+ pewly + Olawd) cusls” 5l s 95 5 s
Pre-plant (phosphate + potassium + LY« (595 355 VY + 3,555 Pre-plant (phosphate), F Y (i)
sulphur + 1/3 Nitrogen), 20-30 days VI¥) €58 51 g oy T 20-30 davs after
T _ after planting (1/3 nitrogen), 50-60 e e X ys bl 5l g s
Fertilization time 235 olej . . SIS TSY S D (O PYo planting (1/2 nitrogen), )
days after planting (1/3 nitrogen), B 595 VY)
i i ioati Jsb 53 (5595 Y) casls 50-60 days after
during season (foliar application of C. lanting (1/2 nitrogen) <515 5l ot jss 5+
micro-nutrition's) ~lieg) Bgbre) 33, Jab P 9 g o
(035255 MIY)
(
- Sldile Gy . . c g .
Weeding ] Mechanically Sle Handmade (by labor) (55 Lawgs) (wd
o
O e Sl S g clS 5l s
R o9 Oloj Post-planting and pre-emergence . ) Post-emergence (hand- M e il am
Weeding time 5b slacile (chemically with use of Sencor) 7 “( i‘f) il weeding) (Lstd 329)
J.
) g bl Jyus . Without any chemical
Pest and disease control s o Chemically beos control lend 58 (e
_ N Pre-plant (seed disinfection with b Gsieas) el g
Pest and disease control T - : oy s L s
time Solew g fungicide), during season (fungicide Ay Juad Job 1 (35 &) - -
N and pesticide) (88 cél 5 58 £,5)
Irrigations skl Sprinkler Sht Furrow irrigation iy g S
11 (pSilo
Average number of Slui u»«“ 2 12.32 Wiy 10.47 \-/¥Y
irrigation ol
Topping i Mechanically Sl - -
Topping time Sire ol 1 week before harvesting il j) b i S, N _
Half-mechanically (cutout with lmoaé gl i) 395 e
Harvesting by harvest machine, collecting with Lug (5yglgan 5 ol g Handmade (by labor) (58 bawg) (o
labor) (5,5
L i b e bl 4w
Harvesting time by gloj September - October e 0L B g e 31 and October-November

ol okl
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Table 2- Energy equivalent of inputs and outputs in potato production

Particulars bacsuie (1552095 ) 551 Jolee
Unit  Energy equivalent (MJ unit™)
A) Input Ls3g,9 (1
Human labor Sl (59 «”ht" 1.96
Machinery M il C‘th“ 62.7
Diesel fuel D Chow ’I:J 56.31
Chemical fertilizers —: olowss (sladgS P)Ii;u
Nitrogen (N) (N) o390 66.14
Phosphate (P,Os) (P205) wlaws 12.44
Potassium (K,0) (K20) sy 11.15
Sulphur (S) (S)s55 1.12
Farmyard manure oob 358 *”; ,gu 0.30
Chemicals tlond dlgo P’Ii;u
Herbicide oS aale 238
Fungicide oSz )8 92
Pesticide oiSedl 199
Micronutritions b gdio i, P)Ii;u 120
Irrigation water bl o “&;’“A 1.02
m
Seeds (potato) i pS5kS 36
kg
B) Output RETTC I (W
Potato (5 Juw Pi;u 3.6

bl o &Sl > (Mohammadi et al., 2008) ws Jols
OV (Sl jo b dy (M Sad el sl adllas oyl pols
e 93 ol BB ALS (o Bpan S )3 (988 p )T 5hS
=) Al o (655 Jg5lKe YYVO/F sl a5 034 p)SsliS™ VY-
(adlas ol )3 (63955 slaiss il JS 3o > VIA

(Mohammadi et al., 2008) .|,5en 5 (sdemxe pixen
lacs s s OV bl ¢ gl dlse w45 63,5 5158
AUYY £ VY i 4 Laoslas plo g 5k oyl O Lo
4 355 (8995 slasisl S5l doyd VWY o WW/EF AY/AY
S ddllas S 0 il e dalllas (ol uls 4 SO0l
S o (Pervanchon et al., 2002) -, Ke2 5 o5ly
Oy Laoslas plo s (olowd dlse plo ol @ ¥iepile ¢ olods
L0, oyliS do Ve g Y E XY SN sy

» S5 Bpmae ialS aoplis o wad e (L b oy

elhord dlgo Byme (69, Il AIL Bus 390 (ue i MgS
Jomol s 4y ogin lél 4 (g oliand 395 Logiasie
2y S 008 0,8 (ol osliil 3590 (ol B pae s
Lol oLz (Mohammadi et al., 2008) ., Sen 4 (sdomxe
Ol (i 395 13 (o295 5 639)9 sLasipl S &S
20, > JoiKe VAVFYY/AR g AVEYYF/AS iy & o)l
e A5 )0 (2953 9 99939 ol S5 % adlee S
S 53 JoilKe YAYSY/YY s YWYVO/N sy & ol 3o e
&5l JS aslses 5o ((Haj Seyed Hadi, 2006) s 5,4l
A5 03] (a5 U8 )3 JoilRe FYY + Se i M55 50 (6355
3 b ol 5155 palie o 39390 iy (Barber, 2003)
2 Jbe gl b o pie g (2 slaclles )3 0glis
Py oS ¥V LS 53 (9, 355 Bpae jlade (1Ske o)
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Jix) b ol +IPA (6,05 150 (551 g0 e ol
YN (Byan (650l dnly pm sl 4 &S sl gme cpy ol (Y
2 8551 890t e D9 o0 ol (usjium 008 p S5k
S, (Solanum lycopersicum L.) 55,84 555 ¢l)o mlie
Linum usitatissimum ) L (Esengun et al., 2007a)
Beta ). 5,0 4(Yilmaz et al, 2005)-./-# (L.
<ol ead 5,35 (Erdal et al., 2007) v/ay (vulgaris L
(Moayedi Shahrali et al., 2010) 52 5 S o (s50
;> (Crocus sativus L.) o)y dae; coely; 6550 (o) (o b
ly diesyl olS ol (Bpae & M55 55 Oliee g lols
3905 359 +/FY

V/vo (Haj Seyed Hadi, 2006) «/AA —uwejuw S5 )
Zangeneh ) \/\¥ L -/26 4 (Mohammadi et al., 2008)
o) (Ghorbani et al., 2011) cul ous 3,55 (et al., 2010
4w g ol (Triticum aestivum L.) pu8 6lp 1y o
oad yo)l35 palie y> MR 65,8 dpwlre YIYA 5 V/FY Cs )
13 g 00 ades 5,8hee ;> BB 5 b Bies _imjone sy
bS5 (gaooe (JLio gt 4 Adlgo (295 (655l ot
21y (e jonms 3,Slee Sk (MOhammadi et al., 2008)
o=l 9 aS Jb S 558 e o g YAD ool bl
el Caod 4 Sy 5 YO/F aslllae
e do adllan ol 55 sel Coid 4 (639)9 (550 ke
i) > OS] Al 5 (S 55 JojKe AVEYE/AS Lilie

OYRRY Culd ¢ylwd S ] S joum ddg 45 (295 9 (5399 p20lie —Y Jgo
Table 3- Amounts of inputs and output in potato production of Kurdistan Province, Dehgolan plain

(,U52) adaws sty 4o lude

2 JilSe) IS (5551 Jalee

$3939 $5 5! U5 31 oy

Quantity per unit area (ha) (s . (X)
Total energy equivalent Percentage of the total
(MJ. ha!) energy input (%)
&li &li &5 &li &li &li
Sed o S)led s Sl s
Commercial ~ Traditional ~Commercial Traditional Commercial Traditional
farms farms farms farms farms farms
A) Inputs B 39,9 (A1
Human labor (h) (celw) il g9y 836.21 1593.19 1638.97 3122.65 1.76 7.05
Machinery (h) (celo) Y1 pilo 58.43 32.62 3663.56 2045.27 3.93 4.62
Diesel fuel (L) (yd) Jpo cd g 350.27 179.98 19723.70 10134.67 21.13 22.89
Chemicals (kg) (PS5hS) olionsd Slga
Nitrogen (N) (N) &390 512.34 110.26 33886.17 7292.60 36.31 16.47
Phosphate (P,0s) (P20s) wlawsd 204.36 65.36 2542.24 813.08 2.72 1.84
Potassium (K,0) (K20) amolis 146.53 - 1633.81 - 175 -
Sulphur (S) (S)>555 61.26 - 68.61 - 0.07 -
Herbicide oS ale 0.72 - 171.36 - 0.18 -
Fungicide Szl 4.46 - 410.32 - 0.44 -
Pesticide oiSedl 2.05 - 407.95 - 0.44 -
Micro-nutrition At 8.36 - 1003.20 - 1.07 -
Farmyard manure (kg) (PsS5S) (sold 558 13490.35 2653.45 4047.11 796.04 4.34 1.80
Irrigation water (m?) (cxKe y20) ()bl 9580.72 11450.35 9772.33 11679.36 10.47 26.38
Seed tuber (kg) ()5 okS) syl 00 3989.26 2332.18 14361.34 8395.85 15.39 18.96
Total energy input (MJ)  (Js5Ke) 5399 5551 JS 93330.67 44279.52 100 100
B) Outputs 9 (o
potato (kg) (2,555 siwoj 35623.45 17348.3 128243.70 62454.42
Total energy output e ) o5 5 JS 35623.45 17348.3 12824370  62454.42

(MJ)
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Table 4- Energy input-output relations in potato production of Kurdistan Province, dehgolan plain

[tems oy 55 (ss19) S5 gyl5e o £l
i Unit Commercial farms  Traditional farms
Energy input 63939 555 ()L(S‘I\:ljj #;’lf)‘) 93330.67 44279.52
L e s 3o
Energy output 0 55y b M 3 h:‘l) ) 128243.70 62454.42
. (S o p55ksS)
Yield 38623.45 17348.3
ie 3 Slas (ka. ha'l)
Energy use efficiency S5yl Bpas o) - 1.37 141
Specific energy k9 (55 (,;59(1;;: )kag‘_Jf)j&) 2.62 2.55
Energy productivity 50 59050 (Ja)"lizk;; .“"'\I/G_f;s%) 0.38 0.39
L (LS s JojKe
Net energy oAL 50 g (Mi h;)’l) ) 34913.07 18174.91

VEIYY o YOIVY AY/YD AV/ED )5 an |y 03,0 sl s )
b 45 15 0ol s R0 addllas S pd 11008 Al duoyd
JS5 0o WLV sjons Sdgi )0 plisios slaissyl
;Ls g > (Zangeneh et al., 2010) 55 (6359 slacs) !
2Aoba55 oo gyl e 36 ol 53 (Cucumis sativus L.)
Omid, & Mohammadi et al., 2008) s 5,5 3o ,> VY
ot 45 Gl 0l 00l (LS 55,500 addllas pai> 3 .(2010
o bl 5l YL e 4 o8 BBl g pedtes et glassyl
Kizilaslan, 2009; Esengun ) s_sb e piodios § pufites

(etal., 2007a

i a3l 93 89150 59 S50 oA 99909 Jelad 5 s
(e ke
e (S M9 Eilie 3 (9399 sl pl U8l
&l jl yieS Mo yd OY dgds a5 5y )l y> o510 FFYVA/AY
YV/OV) &Y opiile g (dowd slocdgu (Y Joan) aib o (5)l0
lond dlge (10)3 YAAS) Jiy ((duo > YEIYA) ()bl O (o
P RSIA e a (3 VI 0) (Sldl (595 5 (103 YWY
bgiye S35l Gpan pyieS 9 839 g)lje (3 (B slaodlys
de5 a1y (699)9 slasipl JS 5l aoyd VA &S gy ol 365" &
b olaisl

ey 4o )l gilie 2 pAI il g 0Rg 51 polie
&l 1) 03mg 55,5 Jlde (2005) Canakci et al. .5 Jols
aouS (YA (Zea mays L.) @) (MWIYY) s (0/VF) pas
oj > (MNF) (5845 (V#/YY) (Sesamum Indicum L.)
Citrullus lanatus ) «slsxa 4 (+/aA) (Cucumis melo L.)
hlSan 5 5Ly gl 3 iles, S 3yl S (+/aY) (L.
5 u_jfxf lplyoig 550 e (Ghorbani et al., 2011)
0,3l M3 45" jobo o 053,85 3,91 s ARS ¢ VOIAY a5 s a2
- Coawd & oS J)SJ.o.c 4 (5999 L;j)jl fody B 659 ‘_gj)_'»l W
L =l @bz bls awlis (sly awlie jasli o oplply J.»i
2 eSS Verr 5l el ySan g cowVl Hhus p5sks B
9 Hanjin Jro GBS )3 p)SokS Feeer b paiS Jro alS
laoslys ;o BMB) a4 el Jls o pl dil yuxie dilgin
=hi oS Cw 59955 @A US> B @xs 3 5 (Spae
Dy dalgzs 5,Slee jd AR ol & caliseo
eie syl e B ) 93509 551 @ & Jo
o 4 amd oo L ) o BB s g o qeniiene o
slass,sl IS 5l aso)s YAIOY o YV/YY SE/50 XYIYD sy
Mohammadi et ) -),Ken 5 (sdomxe L4 o0 Joli Iy (539)5

ot 3 LadT il , S 5,155 1, Laelie ol 30 (al., 2008
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Table 5- Total energy input in the form of direct, indirect, renewable, and non-renewable for potato production (MJ ha™) in
Kurdistan Province, Dehgolan Plain

. . SiP IS 3oy . ) SiPl S5 5oy
W P Ui gl USS s Elie s i £l >

Form of energy (MJ .ha'®) (S Commercial $%99 Traditional 2959

J farms Percentage of total farms Percentage of total

energy input energy input
Direct energy® P s 55 31135.01 33.35 24936.68 56.31
Indirect energy ° 7 e il (55 5] 62195.66 66.64 19342.83 43.69
Renewable energy © C):.\m»u &5yl 20047.41 21.47 12314.54 27.81
Non-renewable energy ¢ ERCE R NP 73283.26 78.52 31964.98 72.18
Total energy input $d9y9 8551 JS 93330.67 44279.52

Sl ol g Jpd g (sl (59,5 Jolis (]
YT opilo g (oald 365 ¢ olians dlgo g ladgS (,3 Jols (o
o2 355" 9 ) (sl g9 Jolis (&

a) Includes human labor, diesel fuel and water of irrigation.
b) Includes seeds, fertilizers and chemical materials, farmyard manure and machinery.

¢) Includes human labor, seeds and farmyard manure.
d) Includes diesel fuel, fertilizers and chemical materials, water of irrigation

and machinery.
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m 0 olS Ay GEalS o e 4 00d S sl ok > udglS
(Ghasemian , 2000) .sb

a3 g o adaiiy laas
(¥ Jois) cd)8 )15 o)ll wldd 131 cov agr 55 i dluws
- o A4S A 0yl Al i el o ()bl wlds galS
b L 145 ) sl 0y s 0 Syl sge gl s 4y g
Sl aTgr 5o aliw sl i Al 009 (gylol by ials
ol 4o d jl ol o208 g (M +) o)l 45y
(¥ Jgis) sel cawd 4 (FIYY)

28,8 aoxs (Akbari Nia et al., 2005) ) Ken o Lis ST
alsolw agr 5D JounS Sl ialdl cel (oylol H9 LialS &S
@ ain K dols 4 )bl Hlag > aild 5 Shas o b g d9u5 00
Amin Pour & Mousavi, ) (sgwge § yg el Canol sal owd
oy 0y Slas g g0 nlpe p oylol ladd slaxs @l 51 55 (1995
e Jlesl b g 10,8 adllas 1, (Cuminum cyminum L.) 5o
bl esls jham (o)Ll )L Jlag 90k 4w ol 93 LSe e
i g 0,8kae (o)l sine Sl skl Jolgd Gl3El L oS szl
Gl LBl> gy 40 i

J9i2) 48 5 cixe @35y 5 b S s 353,565 Bpae
Slase ;o dliw dle oy i a8 ol s b 1, Sl duslds (Y
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& (p 5 VIF+) 355 355 S > p 5ok VYO Gyl s 3o
ol 3,555 358 Gpan pae o J o oo c25aS 5 2]
bl ojg sl slallas 3 (Y Jgaz) (p)5 VOF) 15
45,545 o oYL > (Helianthus annus L.) ol Soksl
3555 39S g1 I3 gne (395 (ig) L sle 4 S 4B )18
Al ol ials el wjyawl olS 50 I8 slasy 51BeSs 56

(Hocking et al., 1987) 555 0 3

ol &S Wb e als laasly 4y adly sl s oole e wdyis
ol 45 L3l e Kid olo pent 5 Mg e Ll 1 Ll
o ol lis o8 (Kazemi, 2001) bl Gaios gl b guls
Sy 4 )3 iz S el Jlim 59 od 3Shes (ol oS
Cogby sl asb 0y Sloe S las Jaas (gl g Canl jly no
..))l.) p&gU@o ch{ Dlﬁf )l{:;&‘ ).) Li'él;
A I3 ixe 4503 450 59 3,565 268 ciliske ol il
039 e 451 LS e Silis dunliio 529 0l b (Y Jgi2)

05 ! 3 S (51321 9 (S55l9d p0 lbno I (A 1 (Ot o (0Silie) iyl 4525 - Jgar
Table 2- Analysis variance (means of squares) of some morphological traits and yield components in psyllium

(25) @15 152 539 A 45 ild dlani Woy 53 A dland Wy gl (ool an i aalio
1000- seed weight (g)  Seed number per spike  Spike number per plant  Plant height df S.0.V.
2.002 ™ 372" 172,51 "™ 0.0016 ™ 3 )'_’“' _
Replication
09.18° 46172 16514.7° 0.0598" 2 Sl o3
Irrigation (1)
2.15 2.1 0.0019 6 bl ozl
Main error
0.06™ 15.49° 2110.34" 0.098"* 3 3595 255
Sulphur fertilizer (S)
3,555 365 x o)l
5.04 ™ 3.18™ 233.49™ 0.0005 ™ 6 a4 |9§ Sd)
X
4.39 2.79 0.0003 27 8 olssd]
Sub error
. . . 47 Js
Total
236 7.03 3.23 (1202) Sy o2
CV (%)
Wl oo I gime g o pd S5 g i Jlein] paw ) 3 gime onind LS s 4 NS g
*,** and ns are significant at 5 and 1 % probability levels and non- significant, respectively.
850wl 3, Sdos glial g 8LS £15 ] Sl duglie -Y Jgus
Table 3- Mean comparisons of plant height and yield components in psyllium
- ol sl )l
(055) w15 y132 439 Al yd Ay dluws Wgr yd dlsw dluy o k) (LYY
1000- seed weight (g) Seed number per spike Spike number per plant ("f"’" Treatments
Plant height (cm)
(<o) 5l
Irrigation (Time)
1.54 a 16.00 a 9.00 a 32.24 a* 8
149D 1210 b 8.02b 25.12b 5
147D 811c 6.23 ¢ 2223 ¢ 3
(LU j3 0,55kS) 2,555
Sulphur level (kg.ha™)
1.56 a 9.81c 6.65 ¢ 19.01c 0
1.59 a 12.29 b 7.09b 2451b 75
1.59 a 15.97 a 790 a 3342a 150
1.60 a 17.25a 8.02a 34.18 a 225

ol (S5l yg05T il duo > iy Jloss] grdaw 53 )l me Cglis 3gmg pae osimd LS (g ,d dlie gy
* Means with the same letter(s) in each column have not significant difference at 5% probability level based on Duncan’s

test.
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3555 355 JiSa )3 p oS YO Gyae b ooy Jad Jsb
St oLzl 5l o090 U dS Conl S usby Cundg d5u
St 9 silwosle ialidl cuw 9 03,5 S ole (SS9l 58
395 Gy une Cpitmen g Gl Bl i3l S5glen 3,Sles
Cles )3 g iy ol i8] oS zolaw iuljdl el 568
3ySdas g ol SiS g a8l g gy My ISl el

(Piri etal., 2011 a,b) 35,5 o SSj9lam

dala o Slac

3y Slas o oylol s plas sly lis wib)ly 43506 gobs
J9ds) 90 5 sime duoyd K Jloss] gaws 55 (glel Llsd 5 il
ashy 5, Slas Hlde (p b o5 280 o i b Sl dulio (¥
WIY lime dm g oy Jmad Jobo o ()bl ) i o
asly 5, Sdes 3l (oylol Oldd als b as Jols kS p3 4,5 5lS
B+IY) 3o a8 4 ()Ll 4ye A slass ) g 0 alS
ol b olol 5 51 oo stme ST &S sy ([ 3 p SoleS
5 4l 3,Slas g 5L cde (0 Jgan) cuily oyl sl los
Slslan Glsely 13y Jad Jobo ) ()ll 4 ye cutin Lo
Sl g olS (otlj 5 gy by 2 oteed B Ol i e
A Hlogd )3 &8 My g0 Jlai 4 b Cud DS polie YL Gl
Cely iy b ) el ooy b Jsb 3 sl L
9 (S92 039 Caomw Jo 9 Ay bar e (ol Jeasly ials
oS .(Ghoulam et al., 2002) >4 o olie sla e 39uaS
S gy 4 ) 03)9 dlge 5l (i (ol o8 51 L ablis cr
o bl olaid] phuw domil )3 g 0390 Jile duly) plus drwgd
plio JSlo sy g 050 labsd guls Db e dtwlS &b Wg
sles wlzel sy oLas (Nadjafi & Rezvai Moghdam, 2002)
248 01 0jyhl oLS gy 4By 39 4 eie skl labd
 csolaidl 3, Slae al5 3l 5 5 5y Slyo 155 il e
23,8 5,55 (Patel et al., 1996) ;e g Bl .03)5 o0 csly
g 1y i 0y Slas VL )lal Cugh Cuta b o il oS &5
O ON I

o3yl 4l 3, Slae 1 553,555 38 i ¢ s by
S VYO Gpima )l 3Slac (it F yia) 39 osins
O S ixe gl Lol cal awd 4y (o il FY/Y) HlSa
oanltio (5to sl VFI¥) JESa 13 p,SlS N0+ slog b jlog (3
555 e pice | 3815 ot 53 5 4l 3 Shas (g 20 0
el oS 35,555 359 (D Jol>) b ssalidio (o Bl VA/Y)

S5 g 9 Slas

{F Jgi2) 13 )b gine (Soielsm 35Skes ol s ,5b
3y Slas s e il cel ugb, iS5 g (o kol Slds ials
by Hlis Wodly :Ske duslie 030,85 dali b duslis ;o (S5elau
2 el 450 b o & bgsyo (Soiedsn 3)Shes (it oS
(0 Jsis) 39 JLiSa 5 S5k VAN i b 0y L b
s s il 1 5] A M5 e (S5l 3Slae el
Jolgd talS 1l Jguanme A5y Cat pus ytal 33l doesls 53 5 Sy
e 8 i (S5 slapasls s G b il sl
s 3)8es g (sag) slaplil > Suis osle g i34l
Sl st 35Slae (LS > o ol San o i 18
ol oS il 2 olS (o> lap sl 4y 039 030 ol
(Patel et al., 1996) ,LSen 4 b5\ .(Patel et al., 1996) Lil,
5 i 5,Slas iVl (ool Cug cutin | 0 il olS & izl 5
3y Slae g Ll labs ShalS Ly g agi | (iS5 oS
Job 3 s)ll 4o s lass ) 4G bo @ s S’ (S5glge
o) (KL )3 S5 LS YYINP) 395 (s (a8 & 03y Juab
(0 Jga2)

9 03yl (Soislom 3,Shae 3 553,555 355 cilisin s
pSlac i J5) 250 fosine 23 Sy Jluio
VPINY) 3555 355 LS 13 6 S5 S YYD Goyne | ol
pis slass Sl ol Sl (e85 ael s @y (1S 3 p S5lS
10 J3) (B2 5 5ok WIN) 5 ol 3555 558
A Jiwgd 3,555 dgaS 51 )3 &S Cawl 03y L Sladss
33 Lnaity, 13 oo S5l cargn 5 dbion S
g A5 &5 335 oo (ge Sy 9 (2l sladdy) jlad
olaiil 5 Slos (EalS Coles 3 5 (g 5 il 15) ol
L —islojl ;> (Piri et al., 2011 a,b) cewl oS So59d90 o
oola 3, Slae (3L, 0,555 355 JLiSa 0 oS 5+ 3,8
Khan et al., ) aol cws 4 (Zeamays L.) )3 3 5 g Sis
LS 3 p S5 LS YD 5,5, L (Poonia, 2000) Ly, .(2006
g0l 0dbline 5yl olS Sis edlo 0 1y (6l Gz i3l 2,565

3y Slos 1 553,565 365 Bpas g ()l Sl 1iSen
Oty 4505k 4 (B Joda) 4b I e 05 h ] (S0glan
Jmad Job ) ylal Jb cutin jlas 5l 05kl (So5glgn ,Slas
Jol Cowd 4 0,555 555 LS 10 p,55LS YYD Gpuao b ol yor A
395 Gymn pie g (5lnl )b slos | i o liee e g
F Js2) 13 Jobo

P bl )b e e 0 (Siden 0,8ee Gl
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U g il azgl  do 5 b plgies | e el S 2L,
oaSide doal Cand 4 4l g (So5dan 3,Ses 4 bgyye (claosls
Ol ol @8ly > ey el Jhaie aSST 4 4 g b )
S ol g0 5 & ol (Sl 3,S5lac & > > Slas
oL Ul 8 13 o bl lds 31 cov el )l 93 ol e
o) LSen ¢ sasb asteals )8 45U coss 5 1 oS cadly
byl b cciby jesls jials LJs (Pandey etal., 2010)
Ll ) dny G (ol M) ey Sl |y (SWtd 25 (15
oS ol a0l jas il gy dby L dwglie 5 ogllasls
J30 0wl 4 0395 dlge anass jials Bl cuilby Lasls

ol 0 2bg) ddgs

Cibby adls Hlade cppYL S ol lis b 1Sl duslds

5 ab Jols 3,555 358 JLiSa 13 p kS YYD e o

Cd 4 (3,55 258 bpao pus) dald o 31 ol ljee a8

bt Jage ) flin sy (Sl o o 42 (0 Jpi) 2

G99 Jelge o8 bl oo el ol g o515 068 ol ke Juid )

ISis lial 90, U jlade o glug b s el wile o
Dad JS Suis oole g w0, m cuily asli

Ay g Lachamg)S Giolil el b ool jl 5 jwgs Sl
by olge (1l 0,3 Cales 3 o alowl Sl g 39500 (Bion
Sl 3,595 355 Bpan oS iy bl Glgie 2,5 0 )90
.(Sangale et al., 1998) > &il> 5,Slas 4iul33]
Wl 5, Slas 3,565 395 Gruan g (5,l] by iiSen p
ashy 5, Slas oy g 4S5 sk ¥ Jodo) Al )b mo 0]yl
Byan b olyon 15 Juad Jobo ) ()bl )b i slas 51 05yl
O Sl (pyieS g ol Cawd 45,565 365 LS )3 p,S5kS YYD
£ Jsi2) 2ol s 398 Bpaas pas 5 (olel )l o sl 5l 55

05 8l Cadiila o (yoA L
Sty g5l 3555 358 i g 5 5ol ol
0=l o (8l Jodme 5 (bl 590 (iiSen Ll gy o e
G (5Ll Olabd (1alS(F Jgan) A o stae 05kl il
ol jlade op VL 4S5 jsb d il cuiby (adls Lials
Jsiz) scol cows 4y ) Jsbo 55 ()l )l i ) il
ool wlsbs jzalsS 51 ) 0),hwl coilp jasls ials (0
aly 5,8des p oylol 3 230 5l b iS5 51 s 4 ol See

3,595 Tobms g (S (AT 51 Cod 0 sl Cldld py paB LS g 3 )Shos (e o (pile) iyl 4235 —€ Jga
Table 4- Analysis variance (means of squares) of yield and harvest index in psyllium affected by drought stress and sulphur

levels
(W yd) Cudlls o s Ll w15 3 ySlos 5o om 3 Slos &3l sy ot 2abie
Harvest index (%) Seed yield Biological yield df S.0.V.
132.01™ 798.26 ™ 33.33™ 3 W
Replication
5943.03* 102670.7* 11336* 2 g;b.e‘_ Slosd
Irrigation (1)
178.83 20143.71 42.36 6 u,lu_pl oles!
Main error
2932.22" 54060.1° 578.48"" 3 2555 255
Sulphur fertilizer (S)
" " §5S (]
71.16"™ 3914.42%* 163.52 ** 6 2555 355 X )l
IxS
89.84 879.9 117.86 27 =8 ol
Sub error
- - - 47 F
Total
5.93 3.9 78 47 (1e053) Sy oy
CV (%)

bl e HId gme p g duo > S5 g gy Jlain] e ) 5 xe oniad Ui i 4 NS g e e
*,** and ns are significant at 5 and 1 % probability levels and non- significant, respectively.
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Table 5- Means comparisons of simple effects of drought stress and sulphur level yield and biological yield in psyllium

(Mo,3) Cild yr Las L (56823 0,55kS) il 5, (US55 0,5 5hS) (S 59lgm 2 Sdos W low
Harvest index (%6) (kg.ha) Seed yield (kg.ha*) Biological yield Treatments
(cug) ol
Irrigation (time)
26.81a 300.12 a 1119.31 a* 8
23.33b 233.06 b 998.64 b 5
23.31b 19150 c 861.22 ¢ 3
(S )3 0 55kS) 3,555 o
Sulphur level (kg.ha™)
22.35h 199.19¢ 891.17 ¢ 0
22.49b 221.65b 985.32 b 75
24.61a 276.16 a 112191 a 150
24.77 a 282.42 a 1140.16 a 225

ol 5S35 g03] bl 2 Ao yd gy Jleas] prdaw )3 I3 dxe cglis dgag pae oaimd LS ey dilie LBy y>
* Means with the same letter(s) in each column have not significant difference at 5% probability level based on Duncan’s test.

03] 415 3,S1as Sl 3,S1o8 2 555 L 5 Sl G5 o 31 (e s T Jyar

Table 6- Means comparisons of interaction between drought stress and sulphur level on biological and seed yields in psyllium

&l 3 ,Sdos SiPgn 3, 5es s
(36 3 0,5 5k5) (36 13 0,5 5k5) Tre)atment
Seed yield (kg.ha®) Biological yield (kg.ha™)
4.217 be 6.1003 ab” 1,S;
3.263 ab 0.993 ab 1S,
7.289 a 3.1032 a 1,S;3
8.291a 1.1127 a 1,S,
6.217 bc 9.993 ab 1,S;
5.229 b 7.987 ab 1,S,
9.254 ab 0.1054 a 1,S;
4,247 b 2.1030 a 1,S,4
2.194 ¢ 6.877b 155,
3.216 bc 4912b 13S,
6.239 b 4.963 ab 1555
7.203 ¢ 8.1070 a 13S,

S 533,565 )5S YYD § 10+ VD ho 0imbilis Cu 5 4 :Sy 9 Sg Sy Sy g by 090 Job 50 (srlol cug dw g gy et oxm il Cui g 4 ily 9 1o dy
Iy, and Iz are: 8, 5 and 3 times irrigation during growing season and S; .S, S; and S,: are 0, 75, 150 and 225 kg sulphur per ha,
respectively.

anl 551 yg05] ol oy iy Jlassl pans 53 I gime ©oglds dgang pie odimd LS g 5D dlie By
* Means with the same letter(s) in each column have not significant difference at 5% probability level based on Duncan’s test.

wly 3,565 clale (63,555 365 (sbalaws ciliske ol il Ay o a8 8 Clile
Moine lalidl esl 3,555 395 Bpan (V Jgia) 392 )l ine A5 I gime o) il 4l 3,568 cdale 4y gyl by Lol

Oty a5 eb dn )5 ol jla 4 s pale ol cdale Oyt 450l L ey Silie duslie Seng ol b oV o)
Cowd & )l )3 3,565 395 £S5k YYD B pae 15,555 clale iy Jad Job o oyl L ccim e 35,555 clale
bl (5 o ie Ogll5 2,58 358 Bpma (slasled bl 2ol 0392 Jobo ) skl s s jlows Sl ol (liee 028 5 (VYYPPM)
(3,555 Syae pae) 2aLs Jlogi jl 35 aily 5,555 clale (208 3y ime U] ggamme 13 Lol el cuwd 4 (Y/YVRPPM) L,

S > paie ol 2908 | (S g9090 al (A Jgiz) ael (A Jos) A5 oanlin Gilises sl oy (5olel Llod
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Slass )3 Spwge 3, 8as (5o o i oAb dlS Hhwge 3)Slos
238 0l Olie S 5 (LS 53 p)SolS O1AD) (o)lal )L cutin
(A Jgan) del caws 4 (S 55 2,5 obSVY/Y) (oylol b aw Lo
ol 5153 s oMol g s 4 Ylainl wilg o j2lS
S90S 3 (il jiiw ialS coles j0 9 (sler slaplu]
(Ahmadian et al., 2011)

$liwge 3,Slas oio 2 553 35555 oS cilises g 51
YYD G yan (Y Jodn) dd jly sz dopd iy Jloin] s 50
2 2353k AV/0) $lioge 35 Slos iy JLiSo 3 p, S5 LS
il G LS 33 £S5 LS VYD 3L 58 g5 ) (s
Spas pie Jlogd 4 Cud S 5hS VY (lise 4 Hlowge 5, Sos
PSS WO Jloi b ()3 sime ST Jg dd (a0L3) 3,565 355
(A Joss) ael oty ([l 13 p,5 SLST/AN) 3,565 358 U3 o
ald sl ol o a5 cuwl 03,8 5155 (Evans, 1996)  yls!
dae s ¢ olewd (sladsS 5 ,,LS L (Mentha piperita L.)
23 $lsge lie ] g A g 29500 sy uilisl S b
Hbse Rl 5 oS

aAla ya Gl g ya CuldLE

(Y Jgaz) €85 )8 ol 593 b o s (g cdale
Job 53 )bl 593 dw 4 (gylol Hed cudia ) a5 cond ialEl b
2 oA o) <8l Gialjal o )3 BY olS (g clale iy Jab
U 59y b > (Heuer, 1994) g a clibss gl bl
slaplal ploiy> gy aslon (S SluS 5 @oo liwe 2 (Sts
G000 ) (S Ml 93995 a5 (polal o 950 039381 (LS
9 ooy iler (LS xeoo (& Zaplachiniski, 1994
cod (Brassica napus L.) 1S olS s <db ) aiwl (sladwl
3 ol i 4l (o p5¥ bulys (i b silg o (Sis i
o=l am plals LSS el 5] wal )8 oLS (gl |y i) Lame
Iy aceie ol olS 5 009 patys (gjaml milats ol S olSy
bl € sy G A o i 3, Shas alS o
(Ghoulam et al., 2002) | ,\LSen g pYs s lawg  Sis i
Ashraf ) 5¥ g8 4 (8,3 9 (Slama et al., 2006) |, Ken g LMl
Cawl 0l ()15 5 (& Foolad, 2007

Cbale o YL 553,595 98" Cilises zobaw slajles o 5
ol oty HSa 13 3,565 395 2,5 5LS YYD G yuno I olS g
bl dg3 3,565 365 £y oS IVD Hlows b (4l ize glas Lol
3,595 355 Spae pas slagd sl g8 odon Sl (e S

Al o ds e

s g 3 3

(Y Jgde) 4 )l gime ()bl @l 5 cons Mnge duop
olsh (al3 31 4 ol (L5 (A Jyin) LaSibo auslio gl
a8 48 (glasS s Plasge 10yd (I3l s (o)
SYNN) ad)y Juad Job 55 (silol jb cotin los 53 $hange dio )
“ste sk 4 ol o) olel Alols (I3l L )b 4 g (ae)
S d jlesd 50 PDhiwge duoyd (i o5 Bl ol (gl
ol Jolgd Liolsal (A Jado) del s 4 (o3 VVE) (g,
gelale il ol Cioge aS ol oS @ (S i W] cuw
Omidbaigi et ) o)L 5 Sadsol 15 10lgs $uusgo 1o
Cogby LialS U lou,y (uilol 5,Slee sl 55155 (al., 2003
A5 g 131 ] el 2oy g ablpe falS ST
45,5 ssalie (Ardakani et al., 2007) ;) ,LSen 4 LS5
P S e 5 5 Uy ) (alop ol 5 Slas 3 i
s Slas ey Jy b ol S 5y a3 gyl oS
S slsd 2oy i 5 (=5 byl 2o pd Fo o 5l il
Sl lisee slagy )y ol cus @4 ol cid)ls a0 d Vel
slacag o Joolsh (llidl L o ab plis gl olS s,
3ySdos (5)ll 593 cpizman b oo iaLS oS 13, ]
L 4oyl 0 ol s 1y ol otims oSt (sl S 5 g il
3,8as g bl (Il il oy (g )lul y93 b Sk
(Refaat & Saleh, 1997) 5,8 lay ials’ il

)5 B 855 555 e ol il o Plyngo 2oy
YYD G yan (Y Jodn) A jbo dre doyd iy Jlois] edews )3 o
Pleago 1o y3 (e (sl e & o 2,555 355 5 S5
395 Bpao pis lags sl ol (i (iS5 45 (103 10/+4)
3,555 355 £,59kS YYD G yuno dol Cawd 4 (Ao p> A/FY) 5,565
Span pis sl &) S Plowge 103 s003 F) ol o
il Hles ol b gyl ime WS 5 u (als) 5,543 268
S35 sl colin L Lulul a0 51 0550 slse (A Jso)
ol s o 5,1 b 40 Ll st ol g o s
2SS e (ase Jelge 45655k 4 05 (o0 518 (Jame
“ e ol 0350 dlge CudS 5 iS5 g gy (laLS ges 5 L)
(Omidbaigi, 1995) 54
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3 S oo cnlplsy sl ord (gjng sl Logas
iy bag e gasge cpl 4 1) lyamg S clale yiul8l olge

Oialisl el Liolosl ol 55 5,565 565" calise g glaw b yuno
Joaz) 40,5 sali Jlegs 4 Caas 0l & Clyang S clale
Loguad gy 18y Gal3l 2 0,565 598 Cuta Sl 4 225 L (Y
oy Slicmg S cbale bl g e obS (s piwg slacdl
O cdllas iz plo dei b gadse opl 2 Cuns Jole ]
.(Serraj & Sinclair, 2002; Loggoini et al., 1999)

(A Js2) 33 Jobs

Bl & ylaas ga S Gldle
J3i2) €855 )15 (sylol 595 3l cov il Clyamg S clale
I Swid i e Gl L ol gy cdals B, (¥
OB b 4 dd dlwlS (g5 ne jslas olS Sy S e
Slydag S Cle (a8 (05) b Jsb 3 o)l )b aw) 105
39 03l polaisl 33 4 1) (5 0jg p)5 52 S5 £ 9,5 WIV)

oLS (dug) by s sl gllae ()bl 45 bl 51L(A Jga)
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Table 7- Analysis variance (means of squares) of effects of drought stress and sulphur levels of qualitative characteristics in

psyllium
Ol sy GRSy s Sl Pl e @l 3,595 (ggiome @ o5 qalio
Carbohydrate Prolin Mljcila e vield Mucilage Sulphur content of &3 EOV
content content gey percent seed df B
3.73™ 159.51 "™ 0.049"™ 12523.16 ™ 0.0032 ™ 3 )I/&, .
Replication
378.72% 16619.7° 39.72% 397064.63° 0.0597°* 2 Sl e
Irrigation (1)
lo ‘
2.1 119/09 0.29 5320.24 0.0019 6 “LD s
Main error
3555 365
21.49% 2211.34* 3* 252800.99%* 0.01150** 3 Sulphur fertilizer
(S)
. 555 L
1.19™ 196.49 0.05"™ 1364.39" 0.0002" 6 258 Tf s Sl
X
4.96 58.80 0.19 4181.62 0.0003 27 = ol
Sub error
- - - - - 47 S
Total
00) &l puss o
13.9 55.6 52.6 215 17.4 (%) Sl 2
CV (%)

Wbl o D gime il 5 Mo pd S g iy Jloin] prdaw )3 3 pixe odiad Ui s 4 NS g i ak
*, **and ns are significant at 5 and 1 % probability levels and non- significant, respectively.
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Table 8- comparison of means for simple effects of drought stress and sulphur levels on qualitative characteristics in psyllium
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Table 9- Correlation coefficients between yield and yield components of psyllium affected by drought stress and sulphur level
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Table 10-Correlation coefficients between seed yield and qualitative characteristics in psyllium affected by drought stress and

sulphur levels
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The effects of soil chemical characteristics on weed species diversity in eastern
Mashhad region wheat (Triticum aestivum L.) fields
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Abstract

In order to investigate the effects of soil chemical characteristics on weed species diversity in
eastern Mashhad region wheat (Triticum aestivum L.) fields, an investigation was held in the year
2009. Wheat fields were classified based on the acreage from 3-5, 5-10 and higher than 10 ha. Five
random soil samples were taken using a 5 cm diameter auger from the soil of each experimental field
and were analyzed in the laboratory to measure carbon, nitrogen, phosphorus, potassium and pH
levels. The results indicated that there is a significant correlation between carbon, organic matter,
nitrogen, phosphorus, potassium and pH with field area. With increasing field area decreased soil
carbon, nitrogen, phosphorus and potassium levels and increased soil pH. A significant negative
correlation was found between C/N ratio and field area (a decreased C/N ratio correlated with
increased area and vice versa). A significant correlation was found between increasing soil carbon,
nitrogen, phosphorus, potassium levels, decreasing soil pH and an increasing shannon index of weeds.
The shannon index for weeds was increased with increasing soil carbon, nitrogen, phosphorus and
potassium and a decreasing soil pH. Significant correlation was found between increased soil carbon
and nitrogen levels and increased weed species richness.

Keywords: Fields area, Shannon index, Species richness
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The effects of soil conditioners on water retention content at different matric
suctions in a saline-sodic soil
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Abstract

Application of soil conditioners for remediation of saline- sodic soils is one of the common
methods for improving soil properties in arid and semi-arid regions. In order to study the effect of soil
conditioners on retention of soil moisture content, an experiment was carried out based on randomized
complete block design with three replications in a saline-sodic sandy clay loam soil. The treatments of
this research were consisted of control (B), 10 t.ha™ gypsum powder (G), 10 t.ha™* municipal compost
(C), 0.05, 0.1, and 0.2% of vinylalcoholacrylic acid super absorbent (S;, S, and Ss), and mixtures of
different levels of absorbent with compost, and or gypsum powder. After four months, gravimetric
water contents in each treatment were measured at nine matric suctions, then available water content
(AWC) was calculated. The results showed that experimental treatments incresed water content in all
matric suctions significantly (p<0.05). The amounts of soil moisture in S; treatment at 0 (65) and 5 bar
matric suctions were 90.67 and 94% more than B treatment, respectively, which they were the highest
contents among experimental treatments. At field capacity (0.3 bar suction), CS;, S; and CS,
treatments had the most effect on soil moisture retention, and the amounts of soil moisture in these
treatments were about 73% higher than of B treatment. Also, at permanent wilting point (PWP) S; and
CS; treatments increased soil moisture by 1.6 and 1.42 times more than B treatment. In addition, when
mixture of 10 t.ha™ compost, 0.2% of absorbent was applied to soil, the highest amounts of AWC was
obtained and it was 63% more than of B treatment. In addition, application of soil conditioner
increased air capacity significantly up to critical limit (0.10 m* m®). According to the results of this
study it can be concluded the mixture of super absorbent in combination with gypsum powder is a
suitable solution for retaining more soil moisture content and reducing the evaporation in arid and
semi arid area.

Keywords: Air capacity, Available water content, Conditioners, Retention curve
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Environmental impact study of sugar beet (Beta vulgaris L.) production using
life cycle assessment (Case study: South Khorasan region)
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Abstract

The importance of environmental protection in modern communities is vital, the action and
implementation of any program requires the sufficient knowledge and understanding of environment.
One of the methods to preserve natural resources and achieving sustainable development, especially
sustainable agriculture, is the environmentally evaluation of agriculture production processes. Life
cycle assessment approach is an accepted method for determining the side effects of a production
process on environment during its complete life cycle. In this research, the impacts of global warming,
acidification, fossil resources depletion and water resources depletion of sugar beet (Beta vulgaris L.)
production on environment is investigated using life cycle assessment method in Khezri Farming
Company, one of the major production areas in South Khorasan province. The final environmental
indices for global warming, acidification, fossil resource depletion and water resources depletion were
0.0003, 0.002, 0.025 and 0.073, respectively. In other words, the effect of water resources depletion
has the greatest damaging potential on environment among others in sugar beet production in this
region.

Keywords: Acidification, Global warming, Resource depletion
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Analysis of parametric approaches in qualitative land Suitability evaluation for
irrigated wheat (Triticum aestivum L.) cultivation at Neyshabur plain
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Abstract

Using parametric approaches for qualitative assessment of land suitability is a useful method for
diagnosis of land capability and potential in optimum crop production. By using such methods will
hope that to achieve sustainability in based on FAO land evaluation frame works and the presented
tables of soil and climate requirements for agronomic crops. We studied qualitative land suitability for
irrigated wheat (Triticum aestivum L.) at Neyshabur plain. An interpolation function was used to map
values to scores in terms of land qualities/characteristics for wheat cultivation and the evaluation was
carried out according to parametric approaches of Storie, Square root and Kalogirou. The interpolation
technique by GIS functions helped in managing the spatial data and visualizing the results. The land
suitability degree for wheat at Neyshabour plain by Storie method ranged from 1.53-33.22, while
Square root method fluctuated from 1.35 to 38.72 corresponds to N, to S; classes. Based on Kalogirou
method Land degrees varied from 24.51 to 60.19 corresponds to N; — S, land suitability classes. Our
results indicated that the most important limiting factor for irrigated wheat is soil physical properties.
It was demonstrated that using Kalogirou method gives more reliable and realistic results compared to
other parametric approaches.

Keywords: Kalogirou, Land utilization, Square root, Storie
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Effect of various corn (Zea mays L.) and bean (Phaseolus vulgaris L.)
intercropping densities on crop yield and weed biomass
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Abstract

In order to study the intercropping effects of maize (Zea mays L.) and bean (Phaseolus vulgaris
L.) and evaluating effect of intercropping on weed biomass, a field experiment was conducted at the
Agricultural Research Station, Payamenoor University of Nagadeh,West- Azarbayjan, Iran during
growing season of 2009-2010. The experiment was laid out as randomized complete block design with
three replications and 15 treatments. Treatments were including mono-cropping of maize densities (5,
7 and 9 plant.m™) and bean densities (45, 55 and 65 plant.m™) and nine treatments of intercropping
included combination of densities. Two plant species intercropped as additive series. Results showed
that the biological and grain yield of maize and bean were significantly affected by maize and bean
densities. The effect of cropping system on weed biomass was significant. The lowest weed biomass
was obtained in intercropping and the highest in sole crop. Maximum land equivalent ratio (1.41) and
standard land equivalent ratio (1.41) were obtained by five maize plant.m? with 55 plants.m? of bean
intercropping combinations. Maximum relative total value (1.31) was obtained in maize and bean
intercropping with 7 plants maize and 55 plants bean plant.m? showed the highest profitability.
Intercropping monetary advantage in comparison with mono cropping was 58 percent.

Keyword: Intercropping, Land equivalent ratio, Relative value total, Standard land equivalent
ratio, Weed
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Abstract

In order to evaluation the effect of mixed cropping on yield and agronomical characteristics of
wheat (Triticum aestivum L.) varieties, a field experiment based on a randomized complete block
design with four replications was carried out at city of Mahvelat in Khorasan Razavi province, Iran,
during growing season of 2007-2008. Treatments including five sole cultures of conventional wheat
cultivars viz: Pishtaz (P), Falat (F), Shiraz (S), Qods (Q) and Toss (T), mixed cropping of (F+P),
mixed cropping of (F+P+S), mixed cropping of (F+S+T+Q) and mixed cropping of (P+F+S+T+Q)
with equal ratio of each cultivar. Traits under study were including grain and biological yield, yield
components, harvest index, plant height, ear length and Land equivalent ratio for grain and biological
yield of wheat. Results showed that mixed cropping had significant effect on all investigated traits.
Maximum grain yield was obtained in (F+P) mixed cropping treatments with 5425 kg.ha™. Average of
mixed cropping treatments had an increasing trend in grain and biological yield as 55% and 32%,
respectively. Five mixed cultivars treatment had 21% grain yield less than mean of sole crops.
Maximum and minimum LER in grain and biological yield were obtained in mixed cropping
treatments in (F+P) and (P+F+S+T+Q), respectively. Based on result of this study, yield of wheat
cultivar in mix cropping were superior to sole crops.
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Abstract

Cotton (Gossypium hirsutum L.) as a unique crop in natural fiber production has an important role
in texture industry. It has also a large share in oil production for human nutrition and as a protein
concentrate for animal feeding. Therefore, cotton role in job opportunities in agriculture, industry and
business divisions are undeniable. In order to determine the share of each direct and indirect energy
inputs (consisted of fossil fuels, human labore and ...) in energy use efficiency (EUE) of cotton
production in Golestan Province (cotton pole of Iran) a field survey was conducted during 2010.
Necessary information has been collected via technical questionnaire and face to face interview with
23 farmers who produced cotton in 0.5 to 50 ha. According to data analysis EUE of cotton production
in Golestan province estimated as amount of 1.0968. Results showed that the share of variant inputs
for cotton production were different. Fuel for tractor and irrigation pump have 24 and 30% of energy
input, respectively and in overall 54% of input energy in cotton production was devoted to diesel fuel.
Fertilizers and chemicals with 24 and 13% have second and third share of energy use. For improvising
productivity of resources (water, soil and chemical inputs) and increment of EUE in cotton production
at Golestan province a few technical and management strategy could be recommended. Our top
recommendation have been focused on suitable fuel storage, correct operation and maintenance of
machines, improvement of cultural practices and fertilizing management.
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Evaluation of energy budget and productivity of potato (Solanum tuberosum L.)
farm of Kurdistan province; case study: Dehgolan Plain
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Abstract

The purpose of this study was to determine used energy input and output analysis in commercial
and traditional potato (Solanum tuberosum L.) production, in Kurdistans, Iran. For this purpose, the
data were collected from 50 commercial and 50 traditional potato farms. Farms were selected based on
random sampling methods and inquiries were conducted in a face-to-face interviewing from May 2008
up to August 2009. The results indicated that the total energy inputs for commercial and traditional
farms were 93330.67 and 44279.52 MJ ha™, respectively. In commercial system the share of
agrochemicals, diesel fuel plus machinery, seed, irrigation water, farmyard manure, and human labor
were 42.5, 25.06, 15.40, 10.47, 4.34 and 1.76%, respectively, while in traditional system the amount
of mentioned items were 18.21, 27.51, 18.96, 26.28, 1.80 and 7.05%, respectively. About 21.47% of
the used total energy inputs in commercial potato production were renewable energy (such as human
labor, seeds and farmyard manure) that is increased up to 27.81% for traditional system. Mean energy
use efficiency, specific energy, energy productivity and net energy of commercial system were 1.37,
2.62 MJ.kg', 0.38 kg.MJ™* and 34913.07 MJ.ha*, respectively and in traditional system the rate of
mentioned parameters were 1.41, 2.55 MJ.kg™, 0.39 kg.MJ™ and 18174.91 MJ.ha™, respectively.
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Effect of drought stress and sulphur fertilizer on quantity and quality yield of
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Abstract

Management of chemical fertilizers application is very important issues on environment and plant
yield especially in arid and-semi arid region. In order to determine the effects of drought stresses and
fertilizer levels on quantity and quality yields of psyllium (Plantago ovata L.), a study was conducted
as split plot based on randomized complete block design with four replications at the Natural
Resources and Agriculture Researches Center of Balouchestan, Iran, during growing season of 2009-
2010. Treatments included different irrigation regimes (three, five and eight times irrigation during the
growing season) as main plots and four levels of sulphur fertilizer (0, 75, 150 and 225 kg.ha™ sulphur)
as sub plot. The results showed that the irrigation regimes and sulphur fertilizer had significant effects
on seed and biological yield of psyllium, so the highest seed and biological yields obtained in eight
times irrigation. Also, the maximum of these factors were achieved in 225 kg.ha™ sulphur. The highest
harvest index and 1000- seed weight, No. seed per spike and No. spike per plant were observed in
eight times irrigation and 225 kg.ha' sulphur. The highest plant height was obtained in eight times
irrigation and 225 kg.ha™ sulphur and the maximum mucilage percentage and proline content were
obtained in three times irrigation. The maximum mucilage yield and carbohydrate content were
achieved in eight times irrigation. Among sulphur fertilizer, the highest amounts for all factors were
achieved in 225 kg.ha™ sulphur. There was positive and significant correlation between seed yield
with spike No. per plant, Seed No. per spike, 1000-Seed, biological yield and mucilage yield.
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