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Table 1- Virtual profit (Rial.ha™) of organic wheat in transition period- year 1

(k,=k,=0.01, o =1)

0

/4
0.05 0.07 0.09 0.11 0.13 0.15 0.17

1893121 1875712 1858304 1840895 1823486 1806077 1788668 0
2042368 2024959 2007550 1990141 1972732 1955324 1937915 0.025
2191614 2174205 2156796 2139388 2121979 2104570 2087161 0.05
2340860 2323452 2306043 2288634 2271225 2253816 2236408 0.075
2490107 2472698 2455289 2437880 2420472 2403063 2385654 0.1
2639353 2621944 2604536 2587127 2569718 2552309 2534900 0.125
2788600 2771191 2753782 2736373 2718964 2701556 2684147 0.15
2937846 2920437 2903028 2885620 2868211 2850802 2833393 0.175
3087092 3069684 3052275 3034866 3017457 3000048 2982640 0.2
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Table 2- Virtual profit (Rial.ha) of organic wheat in transition period- year 2

(k, =k, =0.01, a=2)

% /4

0.05 0.07 0.09 0.11 0.13 0.15 0.17

1903034 1885625 1868217 1850808 1833399 1815990 1798581 0
2055207 2037798 2020389 2002981 1985572 1968163 1950754 0.025
2207380 2189971 2172562 2155153 2137745 2120336 2102927 0.05
2359553 2342144 2324735 2307326 2289917 2272509 2255100 0.075
2511725 2494317 2476908 2459499 2442090 2424681 2407273 0.1
2663898 2646489 2629081 2611672 2594263 2576854 2559445 0.125
2816071 2798662 2781253 2763845 2746436 2729027 2711618 0.15
2968244 2950835 2933426 2916017 2898609 2881200 2863791 0.175
3120417 3103008 3085599 3068190 3050781 3033373 3015964 0.2
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Table 3- Virtual profit (Rial.ha) of organic wheat in transition period- year 3

(k, =k, =0.01, o =3)

0 /4

0.05 0.07 0.09 0.11 0.13 0.15 0.17

1912947 1895539 1878130 1860721 1843312 1825903 1808495 0
2068047 2050638 2033229 2015820 1998411 1981003 1963594 0.025
2223146 2205737 2188328 2170919 2153511 2136102 2118693 0.05
2378245 2360836 2343427 2326019 2308610 2291201 2273792 0.075
2533344 2515935 2498527 2481118 2463709 2446300 2428891 0.1
2688443 2671035 2653626 2636217 2618808 2601399 2583991 0.125
2843543 2826134 2808725 2791316 2773907 2756499 2739090 0.15
2998642 2981233 2963824 2946415 2929007 2911598 2894189 0.175
3153741 3136332 3118923 3101515 3084106 3066697 3049288 0.2
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Table 4- Virtual profit (Rial.ha™) of organic wheat in transition period- year 4

(k, =k, =0.01, =4

% /4

0.05 0.07 0.09 0.11 0.13 0.15 0.17

1922861 1905452 1888043 1870634 1853225 1835817 1818408 0
2080886 2063477 2046069 2028660 2011251 1993842 1976433 0.025
2238912 2221503 2204094 2186685 2169277 2151868 2134459  0.05
2396937 2379529 2362120 2344711 2327302 2309893 2292485 0.075
2554963 2537554 2520145 2502737 2485328 2467919 2450510 0.1
2712989 2695580 2678171 2660762 2643353 2625945 2608536 0.125
2871014 2853605 2836197 2818788 2801379 2783970 2766561 0.15
3029040 3011631 2994222 2976813 2959405 2941996 2924587 0.175
3187065 3169657 3152248 3134839 3117430 3100021 3082613 0.2
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Table 5- Virtual profit (Rial.ha™) of organic wheat in transition period- year 5

(k; =k, =0.01,a =5)

% I
0.05 0.07 0.09 0.11 0.13 0.15 0.17

1932774 1915365 1897956 1880547 1863139 1845730 1828321 0
2093726 2076317 2058908 2041499 2024091 2006682 1989273 0.025
2254678 2237269 2219860 2202451 2185043 2167634 2150225 0.05
2415630 2398221 2380812 2363403 2345995 2328586 2311177 0.075
2576582 2559173 2541764 2524355 2506947 2489538 2472129 0.1
2737534 2720125 2702716 2685307 2667899 2650490 2633081 0.125
2898486 2881077 2863668 2846259 2828851 2811442 2794033 0.15
3059438 3042029 3024620 3007211 2989803 2972394 2954985 0.175
3220390 3202981 3185572 3168163 3150755 3133346 3115937 0.2
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Table 6- Virtual profit (Rial.ha™) of organic wheat in transition period- year 6

(k, =k, =0.01 y @ =6)

% 4
0.05 0.07 0.09 0.11 0.13 0.15 0.17

1942687 1925278 1907869 1890460 1873052 1855643 1838234 0
2106565 2089156 2071748 2054339 2036930 2019521 2002112 0.025
2270444 2253035 2235626 2218217 2200808 2183400 2165991 0.05
2434322 2416913 2399504 2382096 2364687 2347278 2329869 0.075
2598200 2580792 2563383 2545974 2528565 2511156 2493748 0.1
2762079 2744670 2727261 2709852 2692444 2675035 2657626 0.125
2925957 2908548 2891140 2873731 2856322 2838913 2821504 0.15
3089836 3072427 3055018 3037609 3020200 3002792 2985383 0.175
3253714 3236305 3218896 3201488 3184079 3166670 3149261 0.2
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Table 1- Physical and chemical characteristics of the soil

a3k Cia BB i

oM S ey edl Culia J5 o)l i L) e B oty
00) 00 (06) S el S (g O RETE k)
Sand Silt Clay Soil pH (ds.m™) Total N (%) (f’_’s ol Available K
(%) (%) (%) texture EC(dsm?) (%) ?/N; A(Vrg;égﬁf (mg.kg™)
8.5 433 48.2 i'lggl’ 7.7 1.33 0.23 2.44 13.16 202.99
(Farrokhi et al., 2000) axS axlllae 3590 o8] Gluoguad I A0 -2 Joua
Table 2- Some characteristics of sesame cultivars (Farrokhi et al., 2000)
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Seed color  Number of carpels.pod® Number of pods per leaf axis Type of Branching Origin Cultivar
55 4 3 Bl S olydjle o odg8 36
Yellow Single Branched Mazandaran Naz
6‘09{5 4 1 Lo RV OL;“ Jzn 0393 OLIJ5|
Brown Several Branched Moghan Oltan
S5y oS (slosed 4 3 PR Olee! e 0355 5] gmaSho 2822 oyl

Brownish Single Branched Isfahan Varamin 2822
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EF) 4 oSy ailate Jp b ialS el liost 38
(Habasha et al., 2007
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bgsyo Llgi o ol pl a8 A B yuns pae cls &y Gl Ctio ()l
9 oS Ay ea S S o8 Ol iy g Ay 4
2 Oy2ge sy s & Al 4B oullS el (b9 90
Py JousS g a3 9 S (i3 gle g ord Mg S
ool o ((Khavazi & Malakouti., 2004) 55 3 o 454 )
w5) 4o booye (£)9)b o> (p YL el plol (il duslio
bl i cpl )3 (gl pme BMB] S 18, 0 b &S 2y Ll
L5 S5 (elyg 985 45 dyoo S 4y iz 50> Bk
sl dibaie olgn g O balys b

S yialS el S3glan 355 8 yuae Habasha et al., 2007)
Solate (saguily 5asd ol jo oolatul 3y50 pB8 )0 o y8 as L
o b ol oyt (3 Jgie) Lol Lt (a0 358 &
2 G395 259 120 590 Brae by o 55y gl o8 4 by
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ol ) ©gliste (LaSTy (59t glite olaw & Ay SYSls
90 ;Lo o a8 sb s (3 USs) uivs oyl slaassl s o
SLsl LS )3 p S5 lS 60 uSe  )lSa )3 (3525 p)SskS
b (528 4L olaad o e GRS Carge Sfglm 3957 (3900

4 oS ol lis osly ol yly 4320 1 (20 g dllaie Job
adbie Job o Sojdlon 355 5 039t Sl eS) 5
Jsb st oLgl 08, (3 Jgaz) 295 o ime (23S
2 (8 Jgiz) sl 505 08y 93 4 G |y (2O JguuS (4o
A2 st s 3 4 55 polie SIS )5 adlas
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Table 3- Mean squares of yield, yield components and some morphological characters of sesame

33 &il> slaay 30 JgsS dlans &934 Ao e Job AL dlaad
. 15 138 o JgmaS Job & B J$ ; a8 ..
W15 5,Slos als 152 059 JgmmS : 9 J5 s s . WECP TR
Seed yield 1000-seed Number of Capsule Number of Percentage If:n Jtsl::; Numberof !l ?Oé'v
weight seed per length capsule per of fertile fruitirgll area stem df e
capsule plant flower 9 branches
34206 0.0005 14.94 0.020 1536.53 71.44 84.44 0.11 2 Syl
Replication
4924142™ 0.0527" 57.84" 0.029 5897.58" 107.07 114.35 4.62" 3 (N) 0jg 25
Nitrogen
67694 0.0109 13.10 0.041 854.81 93.03 170.61 0.29 6 a ks
Ea
1162416 0.0112 50.20 0.001 5070.75 543.78" 146.46 0.68 1 (B) Sujglse 355
B Biofertilizer
124996 0.0490 6.87 0.042 582.64 131.15 364.08 4.24 3 N.B
217160 0.0158 15.73 0.071 466.46 73.40 103.45 0.30 8 bl
Ep
11043105™ 4.3293" 167.59™ 0.147" 10848.04™ 2405.39" 1004.54™ 118.40™ 2 (C) 3
Cultivar
506277 0.0330 44.27 0.048 1257.42 127.35 84.48 2.43" 6 N.C
132189 0.0554 24.26 0.073 9358.54™ 22.74 196.32 2.427 2 B.C
426467 0.0154 16.66 0.023 1963.69 85.19 103.54 3.307 6 N.B.C
179848 0.0181 19.58 0.043 1038.84 78.81 123.89 0.195 32 oilejl sllas
Experimental
Error
16.47 4.99 6.26 7.15 29.09 12.42 14.42 20.53 (%) Slyats  p
(%) CcV

2oy 95 Jlosl pdaw )3 5y dxe cuip 4 *F g *
*and ** are significant at 5% and 1% probability levels, respectively.
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Table 4- Mean comparison of yield, yield component and some morphological characters of sesame

i A T vl
(58 15 2 5359) (o) Iy o ke <3 ot o ) 22 Joss
: Number of Capsule Number of  Percentage Length of
Seed yield 1000-seed - o Treatment
(kg.ha™) weight (g) seed per length capsule of fertile fruiting area
9. gnt(g capsule (mm) per plant flower (cm)
39 395
(68 55 0,5'5k5)
Urea (kg.ha™)
1951.62° 2.64° 69.09° 2.88° 58.81° 70.99% 73.40° 0
2335.70° 2.68" 70.21° 2.88° 118.84% 75.04% 78.23° 60
2983.30% 2.71%® 73.28* 2.93° 127.94* 69.58% 78.24° 90
3031.20% 2.77° 70.31° 2.96° 110.4° 70.34% 78.78° 120
S jolamdeS
Biofertilizer
2448.40° 2.69° 71.56° 2.91° 102.41° 68.74° 75.74° Srenple
Control
2702.50% 2.71° 69.89* 2.92° 119.19 74.24% 78.59* | e
Application
=)
Cultivar
56
2567.40° 2.93° 68.46° 2.97° 102.97° 66.34° 70.30° Na’z
el
3257.80% 2.95° 73.63" 2.94® 94.56" 83.03% 83.15° o2
Oltan
“yaol
1901.20° 2.21° 70.09" 2.82° 134.86° 65.10 78.05° i
Varamin

L5156l dme BB 20 )3 5 prdas 13 Sl (laiels Wi g05] Billas Hlaws b g g b yd S pide By sh)b slacySile *
* In each column and treatment means followed by similar letter (s) are not significantly different according to Duncan at 5%
probability level.

(2007

3y9— L Ll (mwy 3 090 slajless Oloe 13 1 gunS Jgbo
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392 Wl 93U 3) & bgrpe JouaS Job (n i @l 4 oy
LS U5 cov JouS Jsb slalllas 3 uizmen (4 502)
Ylezs! (Ahmadi Vavsari, 2009) ¢é,55 )3 ) g (2bowd
g ol (sl 3l JguaS Jobo o &5 53 ol 1 35T s
238 o yly8 olS S Cod g g 009 3yShas oL
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3 b sl oyt g yuite 13/28 15 69/09 1 6358 ol jloss
Lol s o1, 1 59550 p,59kS 90 (6365 Jlos )3 JgunsS
Slaallas 55 i 030 (gl Gxe BT K> (6565 jlawd du (y
Malik ) 15 03933] JgunsS 5> 4l 2lass o (45955 B yan tol38l L
WU cosw Cho ol 6500 sadllae o Ll et al., 2003
(Saeidi, 2008) 3,55 )15 lewsd cladgS

25U 3ot 5 Soidsn 395 pan (Wi 53 JgmaS Slass

555 By ian iulidl.cusl g > JouwaS sl 25y (g)b xe
ol 48 (B Usiz) 2 g2 5> JsuaS sl GlE ey (30
Malik et al., ) 5,b coillas pdie plow claaibl b 4o
2003; Papari Moghaddamfard & Bahrani, 2005;
Wy, JomaS dluwi cladllae 5> .(Rahman & EI Maki, 2008

Lislidl cde (Saeidi, 2008) i, 5 (o368 (slalag oS
s 9y ey (zals Ylaisl adllae ol 55 JgunS Slass
JousS Mg 4 gyt (s5tmgid dge olaidl g olS A5y So
il el e 5 59555 p,SokS 90 5l i Bpas g 0dg
25516 5 ol 1 (oo oS ol L5 Sy5gloas 25 g o3, ilite
(BUsiz) 295 LSy 05y w3 L2 5> JguusS 3lass o (5l
olali8l el fualyg 08y )5 Sujglon 55 Bpas oS (5y5b 4
g g oe,8 L Sl i ilen dg O JouuS dlawi )b xe
i odaliie (6l xe BMS gl g 56 o8y 5 Lol e (1 JSCs)
2l 5 Saigdon 298 8L Cot K5y 3 g ass (ghaalllas 1>
El-Habasha et al., ) ¢3,55 )l,3 uwyp y90 (6365 (sloylos



1390 ;Lo L ojlouis 3 Al (5359l ol pgy sy 14

200 -

150 -

O without biofertilizer
m with biofertilizer

Number of capsule per plant

b
b
100 -
50 -
0
Naz

Oltan

I

Varamin

Cultivars

W2 )3 JywnS Sad 52 SQ5elan 395 9 o8 Jilie J1-1 UL
Fig. 1- Interaction of cultivar and biofertilizer on number of capsule per plant
55 U5 Jloss! pans )3 (6l sime Coplis liio gy s (slapSile
Means with same letters are not significantly different at 5% probability.

Jolize 4] .(Habasha et al., 2007; Ahmadi Vavsari, 2009
O Ol e o M e (39555 9 Sufelsm 355
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b Ll il ag2g &y 5 Slas i 1 (Mg ygm S olge
5 fid 355 5 Cliwd 048 o 5L b g Slallan
15 odalie (I3l oa 15,595 5 (wsllios (6 5SL G (pimen
3659) Wyl w3, 1 3,Slas oy yuis (Ahmadi Vavsari, 2009)
oS ol s 4,8 55 3ex 25 ek 90 L ([l 3 p LS
(Lisa )5 5ok’ 3240) Jia > 59505 pSoks 60 By L
5L o8y 50 b o Slas oy iy (Jg il 0sd (gl e VA
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S oliie glis (S 3 p,55kS 2071) s o p,55Ls 90
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90 L oS ol oty JlSa 13 39,505 o5 9kS 120 B puas L (i
M3 (LS o 5518 2319) JLisa 1 59t p S 9 kS
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ol Gl S )3 (3925 S oS 90 B 355 iy g lame
alidl g pl)l glite 5 cue STy 35800 dos 3 8 90
2l Sllls 55 LS 13 £S5 LS 120 6 (559,05 565 B o
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Fig. 2- Interaction effects of cultivar and nitrogen on sesame seed yield
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Means with same letters are not significantly different at 5% probability.
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S 0g)S okl g Lt sl ki)l sl cwip 4 -3 42 d
e (gwgdyd olSiih (g5)5lisS oasiiily
(Email: astaraei@ferdowsi.um.ac.ir e kg5 =)
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Sys Bl ol claculie alS 0y 0)90 Job > s S
g cuild olS (1387 yoo 20) iy 0,93 (LL 55 .03 plocl dilaie
5 oS aSs ) iy daad 5 gyl Jold () Cloogad (S
yolde Nad O g d)ﬁfo)'lbl)léj 390 u.a..f Slaw I
oS oy g glilojlac (S S colan (glosl S pH
Page et ) Jloy o Slilgus b posigel b (gl gy 4 SB
9oL 3955 (65 03l jelaie 4 X (¢ pSojlwil (al., 1982
0] anlty yind p3lio (RayaN, 2001) ;o361 g S 5dlgu
2 plie g (Richards, 1954) olS 5 waa b9, il 595 9 me
(Bingham, 1982) _sxw S5, L9y b aLS (b diges
Fagdy i8Sl dlisg doy Ladiges 1 g jaud (s (L35 g0
polic {IENEWRY J1) fiog ld el 4 iz AWAP )1
Shimadzu, AA- Jas) el Gics oK dlowg 4 CByuae oS
X cdls (670

JMP 3 MSTAT-C ,li8ls 5 1 ealasiwl b Wodls Juloos g 4y 325
= Olisebel o 5> S by, 4 eSle dunlio g plocl 4
5 plosl s yd

sy s J13s8 £4 93 dunlio 1o lud b Suid JS 59
G ime (535 (o Al CawgeS A Cod (5915 258 &S
4l CuwgroS 308 b ojlud s Sais 59 45T (g)sb 4 il
13917 Jslsao (9L3 395 5,5 b g suoys 105/9 Jsleo (g0
Cute il cde (1 JSs) wnly ol aals & cons Lialjl ao s
Ylainl 1ali 5 6yt Abj CungeaS b duaglio )3 55l5 365 G yuao
9 &b 4l CiwgreS oyl g pdiudl b Same Jud 4
Lol ool g (69l8 395 )3 (B e @y yolic o3¢0 (wyiwd S
.(Rezayinejad & Afuni, 2000) 15l o olS 5L plS )

2 Sl BB 35 51 5 595 o 355 Yl JiSen
i (3 Jga2) 5,8 2bwl oS 0)lusls Sss JS (59 ol
OiSany 3l (@50 o o p)5 B51) o )lusls it S (5
ol j5 oz il 1 Sl &S b AJgi 1 g (g5 polic (ggl5 258
bﬁ)w)b)amcsbu)lpuf))m).)bl.\fdl))u:l.\n)pl.&

b mime BM3] ¢ N 35S (clmyloss 5,15 aomiy Sl
Joan) 5,5 sl oLS wgy > aoxiy slawi 5, Sike 4o 1, (p<0/05)
6959 5915 395 Lo 3,y L gy 4> oy dlawi oy (3
30U (36) (545 s o s 53 o (2 5 613)

2l polis Gl g eble (I3l gl i 5 g
Ouda & Mahadeen, ) couwl sas (5155 (g3 xte sla ying}
.(Rezayinejad & Afuni, 2000; Lupway et al., 1998;2008
39008 9 PH 0339 YU s 4 (o)) jl ()liomn 028 alaie >
LinlS et 45 535 (B pune oS polic 3gue8 jlay S T slse
el a0 )5 el ) oM o9 4 OY guase CutS 93 Slas
(89 yuolie LiiSony 3y50 ;0 CleMbl aSl &y an g b oplply
d9d e oLS 4y 9 S Slusgas Ll clpl g JTolge 9
bwgi Byae o5 yolie (gol> ladss Bpan (ioren o Col
395 &9 93 dualiio pslaio 4y Sl imgh (s pow e (lj5liS
&9y 5 2 yolie b olan (6868 allj CusgiaS 5 (598 295) I
0il oS (2lis yols Gl 5 il () Sluogas Sy
.45 plosl (Panicum miliaceum L.)

L9, 9 9o
(Fine loamy, mixed  Sal S1s S& 5 (wyp ol
oo o5y oS (g9, thermic Typic haplocalcids)
Sglioy dilaio ) ac)jo bylys > (Panicum miliaceum L.)
ScSsl )b B > LygS1e o 4y llejl 05 2l
555 £ 39 Jolis ol slaslas 330 )55 4 5 sk IS
+2) (CM) %558 555 5 (MSWC) ' 4 50 allyj Caasgpe e T
93 L 59y ymais (258 sbyless (S 3 (525 e 4 plS
(59> il S5 3l oalisial b )i 13 p,55LS 50 5 yi0) paws
S 3l o2lizl b 1S 55 5518 10 5 ji0) o 93 b o e
@ ialejl (gl S Ll s plosil 55] obS (g9 caals 5 (S0
o a8l 19 5 lag)S o e (5l 50 alols by o IXT ole
3l g i gilwoslel (plE Solias adaio )3 (glas 30 4 Lyl S5
g iy gye e 0-15 Gee 5l SB cladiges o)
Jpi2) 5585 8 2 1 6 S s g 5258 Clomgas
365 sl lass ol 000l 2 Jgas )3 35 JT sladgS luoguas (1
03,5 a8l JLas 390 (inlejl (slaes)S ay cusS 5l b olo aw JI
9y o 50 bgls &8 1o S5 |y g ta 0l 15 as b
lncs, S SLS L S §) U 5oy Slidgw S § odlisal |
595 10 S5 0 sl S5 5l 0l by jlows s bglsee dbogs e
okl ST olyon 5oy 14 aliols 4 (golune Coomd 93 p3 oS an
10 g0, 3 (Jgome 18) (13l o b 0L Jai 3100 slacs S
S nandy g9y sl 20 Cigd, oy Alols L 1387 ole 15
320 10 & aniy o gy slaaigy dlows cudlS o 9, 15 g o

1- Municipal solid waste compost
2- Cow manure
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Table 1- Soil properties before starting experiment

2 el pmibe ool gy, SIS ) Seplcals Sal s s S Gos
B__Cu Mn Fe 2Zn (i) i (50 52 wtor (a2 ) o Fasl)
PSS )3 @5 o ocC pH EC CaCoO; Soil depth
-1 1 texture
(mg.kg™) (%) (ds.m™) (%) (cm)
0.46 0.8 5 4 098 0.42 7.3 5.20 13 P9 0-15
S Ay CuwgeeSy (5915 395 Glooguas =2 Jga
Table 2- Chemical properties of cow manure and municipal solid waste compost
2 el egibe ol ) : ] " e
Mo yd) Jl H leolan
N A )o‘é oS cr s (3% 3 kot 3 ugc) S Sy oo
05 S 3> 0,5 Jue (%) pH (ds.m?) Treatments
(mgkg™)
012 66 309 381 194 113 75 791 b Abj CungeeS
MSWC
02 324 476 156 35 145 7.1 7.3 95 55
Cow manure

(3 Jgaz) am> Ll 1, olS elis)l g9, 2 2,218 ke il
Oisrs cble (ke auslis Bl 18 polis (ggizxe
Sl mze BMB! (6055 slajloy iiSen s (140 o)ludls
oLl 59y clale oy i (4 Jgan) 3b Las 1, (p<0/05)
$9y 59 565 plg 3,8 Jlas )3yl xe ialél aoyd 82/3 L
slaylas plu b awlio p oS 1 odaliv sald & Caws p g
a JI2g8 iSany b s dme D I gme B! 55 (635
) CmgeeS b g 595 355 205 L dualie )3 2 g (s9) oo
g ahate 25) sl I sleags & col ol il e 4 s 88
iy (B S 4 olS (9 ohg 4 )95 polis (el
9 o3 365 13 39390 (3950 doyd 40 L &8 s Lis Sladss
oS (sl Jgl Jlw 53 (s pd dllj CmgeaS’ (359555 1oy 20
355 03958 sonl® gdm sl 13 5 0390 (s LB g ealb
.(Eghball 2004) ¢ ,Saalss 15 oLS slitl 3,90 o Lial53l JI

etal.,

as b uqu u.mJLo)l sl los O W); u‘):‘ JEICIN
Crse g Sy polie plg 38 (oS £ 93 m jpis >
e Ll 15,8 bajles plu 4 s ol jawd clale (5l58
g 3= yolie coie SlB(4 Joas) Mis )b e 2oy B Jlezs]
OO s3aite Clidod )3 jhud g (g pis ale (Il )
Savaghebi firoozabadi et ;Lopez et al., 2002) ¢l o0
O)en 9 (s3L159,48 Bl .(Hosseini et al., 2005; al., 2003
sy 45 23,5 )liS (Savaghebi firoozabadi et al., 2003)
PS5 oL 13 0 i g 55555 e Sl crge (e
a5 wals 4y cows (Triticum aestivum L)

2 doxiy e oy ey oS 0l LS doy i (ke dusldo
oyl o clale a8 ael cund 4 olayles iiSeny il
Lo 68y sl yioll o (Ssod @ bgyjo gl il (6508
cbale g ag ) asy dluw a5 b L (7 Jgde) yolie clale
A cplple )b ()b dne g e (e o)l lS e
ol Ghalidl ase 3 slS ) e clale ialS oS ) e
(Marschner, yd)le . cowl oad olS )5 Sidomy inlidl Cage
Mg g OME > (S (e GBI S 38 (S axus 1995)
Mo JialS pidtue pe oo ALl asladed jo o8 slaasli
Sl (ool wha yo (585 o 1 51 ) &S 039 LS (53 (e
Dgs

2 595 368 &S sl L JTosle g9 93 aunlio 10lS gl
01 oS £l 2t Lial3El crgo o ytd Al Cusga |y dunglie
L5 3617 Jolaw 515 355 5,05 L ol gl (203) e
i3l aald 4 Cord 2oyd 86 ¢ o dbj CavgaeS 3,18
ol

o iSonpy & 3 ol oS 6] Silye dulie
Jsi2) o 515 b o 1y olS elis) gyl e sob 4 iulafl
5593 295 ) 2 @ 595 395 23,18 Jlews 3 oL £lis) (3
10 5 (55l5 295l 0,218 Jlows )3 0 Saalil L oS 59 44153 (
oyl el ials 411664 ((ogy 390 ,3) p liSa 1 p,SolS
5 O OLsind )3 olS gLl g9y jm pate 205 )b 0L
Il 50 Cawl sl )15 50 (Hosseini et al., 2007) ,)So
42186 o 4 g (59, <595 595 plgi 5,8 Lo 3 oS glisl a8
Slgs o (60945 U (g9 2,08 &S dad o LS dllune (] &S duws
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Fig. 2- Effect of organic fertilizer traits on millet plant height

dry weight (g/ m2)
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Fig. 1- Effect of organic fertilizer traits on millet dry weight

O3y oLS ELaT 1 g digy 45 doeiy dland (Suid o3lo 3 Sos y  guialojl (b lon (WiSod y1 1 -3 Joua
Table 3- Interaction effect of treatments on millet plant total dry weight, height and tiller numbers

(cm) ol glis ! Sgs )3 do0y dlaxs (0.m?) Suis ool 3)Shos &95 1395 o
Plant height (cm)  Tiller numbers per plant  Total dry weight (g.m?) B Zn Organic treatment
4453 a 444 ¢ 522.00 b* 0
41.66 c 3.65de 475.00d 10 $s5
41.66 c 6.26a 505.33 ¢ 0 50 Cow manure
42.86 b 4.01d 651.00 a 10
33.13¢ 3.60f 395.67 f 0 0
31.43f 6.03b 510.00 ¢ 10 CuwgaoS
35.60d 4.43c 526.67 b 0 50 MSWC
35.40d 3.79% 417.67e 10
31.20 4.30 224.60 (Control) sals

)18 0035 Jlass! a3 ,l5 gime gl gty 1 S e gy b (glayySile *
* Means with the same letter(s) in each column are not significant at 5% probability.

(Hosseini et al., },LSen g ey (LOpez et al., 2002)
5 (Oriza sativa L.) gy oS (59 y paic oy b 2005)
Sy ol 59y yo yuaie wyp Ly (Mozafar, 1989) , dlas
e jyds oy & Sy ol ke oS 638 (6, Saon
O g pgl &S Jls 5.8 K548 150 cov S Sas
ol 50,8 yiulal b &S’ 05,8 5,155 (LOpez et al., 2002)
p&b w)l)sl olﬁf u}bT chle (S D N pais

oS 0ludls (59, cdale p olofl (slayles tiSony ]
2 (T2196) o)uslis (g cdale oyt (5 Jga2) 15 o sixe
G 9 2 9 S9) e Tohw g (S b Al CungeeS piSenyy il
L o odnlive (65/04) 43 5 (g9, «csslS 555 JiiSany jlags
P A S GpSend lpe polis Cl & bape @S ()
oy abale (lial e Sl 4 (gpred Al CawgraS 3,8 e
o3 4, u..dzsl_f 5l L_s*"b &S 0dg (e ))l olS o )l lis
Al o

CElo > (pizmed 9 jind g (59 i maadplie 3 55 paie
(Lopez et al., 2002) 3,l5 —ogo i gy g e wlgisel
2 paie 38 L &S 05,8 5,158 (Rajaie et al., 2009) b,
19 4 (CItrus sp.) g oS 0,lusli yaud 5 59y clale
s 35 (Hosseini et al., 2007) .csly ilisl gl e
Slaloss piiSenyy J1 03,8 GBI @) elS o 1) (elie
L35 oanlie 0)ludls palty clale )3 (o)l ime MBI islojl
(4 Jg2)
orl Chle (6358 slajles JiiSany b ully 4520
oy (5 Jgas) ol oL (p>0/05) (o)l ime 3Ms oLS
oo (698 348 LiiSanp oy (274/65) o )luslis oyl clale
(555 25 (iiSamyy o 1> s 5 (55) Gl ) 2 paie b
0yLyd (oS SleMbl . sanline (207/52) 5 yoo aw 9 (<5,
@l 5 Coul 39290 pannS polie Clilé (59) p pate b
Sbloe glito 00 (w0 (BLS (BLS £95 o 9290
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Table 4- Treatment Interaction effects on N, P and K concentrations and their uptake by millet plant

(LU )3 2,55kS) polic i

(o) el

Nutrient uptake (kg.ha™) Concentration (%) s B0 o 25

ey el (9 ey RS Ofed g 7y Organic Fertilizer
K P N K P N

54.73b 2.65%¢  69.43e 1.04a 0.05a 1.33d* 0 0
46.51c 6.17b  78.13d 0.98a 0.13a 1.64c 10 $9seS
41.38c 4.15d 103.27b 0.82a 0.08a 2.04b 0 50 Cow manure
71.96a 9.76a 141.27a 1.10a 0.15a 2.17a 10
42.72c  2.21e  49.31f 1.08a 0.06a 1.24e 0 0
42.40c 3.54d 84.39c 0.83a 0.07a 1.65¢c 10 S Abj CungaeS
47.05c 4.15d 69.53e 0.89% 0.08a 1.32d 0 50 MSWC
31.88d 4.59c 86.81c 0.76 a 0.11a 2.08b 10

18.86 1.79 26.72 0.84 0.08 1.19 aabs

Control

305 g 53 isine Syl pis Sl gt 0 53 Side By b slopeSile *
* Means with the same letter/s in each column are not significant at 5% probability.

55 55 JtiSam Jlagi 1> g 5 (p)55kS )3 £S5 Lo 47/93)
cdale 05 odalis (p)S5hS 5o )8 ee 45/8) (59, ol 1) 129
@ Sl (Sae (g9 pais 8L gbajlas 2 olS > pale e
Al ol S 0)ludld &y Ay I pate JUl g ol (il e
yaie &S JalS ddy, oS aad o Ll 8 0dd plosl Clisiss
hlS 48 o0 Jlai 4 iy Bl 4ty jlsl (B (g,
Dbl arab oS olga phisl 3 oot Codgdoe jd (6L
(Grewal et al., 1998; Lopez et al., 2002)

lejles (uiSen, 51 3l 3 olil pole Cds
o)l lawgd ()5e,us Ll polie jd (gl bxe OS] 068
P Gl e Jade cpyide (4 Jgie) 45 eralie olS
228 ke 1ALI2T) 115 g5, polis L olyon (g5l8 355 [iiSon
(ps55kS 5 £S5 koo 26/72) aalis > 1 Jlade oy 208 g (p S5k

A ol

oSSl 53 (gl ixe ML um)[pj slylos HiiSany
3 e cale i (5 Jgan) 3,5 sl oylusli ue clale
(cs9y et ) 2 5 595 298 JtiSommy 3l 3 0lS o Ll
9 595 sho gokaw 5 (5315 255 (S slosi 3 s 5 (29/42)
paie pl cdale WSl (eSS puisted W Ab odalde (18/43) »
(= s9ma> pae 3) (595 9 59lS 295 GiiSamyy 31 3 wlS >
e 35 b o)lusls > e clale gals s aJg5 (11/68)
Gl Ll €y 5 Ll o sie iS4 Ylaro! (5,
e clale als il e ady; aaw 5 sl sbaylSe Cls
2000) lbize plw oladss 3 g9y 2yl Ly o)lusls
(Loneragan & Webb, 1993; Rajaie et al., 2009; Swietlik,
ol 0L ui‘,)l}f §%
°L.‘.§ D)l.u.\>l.u’ 2 opais clale » ‘_stuLo)T dllb)hxu W)J
2 ol p clale i (5 Jgae) 22,5 (p<O/09) b sne
(o) Plst ) ;2 pmis 5 b lj CumppaS’ JiSonyy 51

03 S 32 9 e 59y (Bl polis CBIE g lalojl (S low (iiSen 31 -5 Jga
Table 5- Treatment interaction effects on Fe, Zn, Cu and B concentrations in millet plant

» e $9s o2l
B Cu Zn Fe > ‘é” Organic Fertilizer i ss8
(Kgkg™) o 59k 13 o5 e 5
32830 1843b 6234de 109557 0
4580b 29.42a 63.46c 27465a 10 oS
30.23e  11.68e 61.88ef 207.52b 0 50 Cow manure
40.20c 13.63cd 65.04b 106.90ef 10
32.67d 18.35b 72.96 a 97.90 f 0 0
47.93a 16.30c 64.50 b 103.33ef 10 S Abj CawgraS
28.63f 13.50d 63.21cd 122.18d 0 50 MSWC
40.23c  14.78cd 61.08 f 133.73¢ 10
28.60 13.46 61.44 83.60 sl
Control

305 g 53 isine Syl pis Sl gt 0 3 e By b slopeSile *
* Means with the same letter/s in each column are not significant at 5% probability.

031 08 oy 41 2 9 (o (59 2] polis D p1 Lhulejl (gl HiSeR 2 S1-6 Jgur
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Table 6- Treatment interaction effects on millet plant uptake of Fe, Zn, Cuand B

2 oo gy o
B Cu Zn Fe » 9y 1S
SUSD 4> 0,5 dae B Zn Organic Fertilizer
(kg.ha®)

0.17d 0.09a 032c 057 O 0
0.21c 0.14a 0.30e 1.30a 10 TR
0.15f 0.05a 0.31d 1.04b O 50 Cow manure
0.26a  0.08a 0.42a 0.69c 10
0.12g 0.07a 0.28f 0.38f O .
024b 008a 0320 052 10 ™ 5 dly CusgeS
0.15f 0.07a 0.33b 0.64d O 50 MSWC
0.16e 0.06a 0.25g 0.55e 10
005 003 013 0.18 (Control) aals

205 g 53 bisine Syl pis Sl gt 0 3 S e By b slopeSile ®
* Means with the same letter/s in each column are not significant at 5% probability.

4 Cad ol 8l 4o )3 285 i nly ol (i
A odalidie g g5y polic b (gol8 265 LSy jla > dalis
23,5 oanlie p yaie 5,5 L (LOpez et al., 2002) .(4 Jouo)
055F lap leplil 4 paly 5 jad polie Jisly Ol o
5 ol—>,.c—8L ,ul; 3l (Nicotina tabaccum L.)
p)S9,5e D 9215 yslis 55,8 L (Rajaie et al., 2009) ,\Son
bywbﬁu»d&);c&“&hp;ﬂ)Jfbﬁ
9)_)w_)ww)4|)u—lu_kc9uﬁbwul)5|9NJoL§
p3le gy 45 93,8 plgis ([Ramgh cpl 35 Glo wanly
10 9208 polio lojom 3,8 b pamlty g yind <5950 ol
Wl Cusd 4 S-S 10 3 (5959 2 PSS
il oyt (6 Jgiz) b (L 5l olS o)Ll Lawgs ol
2) ;2 i L olpen g5l8 558 JiiSomyy slass )3 (1/30) ppal
9 5k s oalia (0718) sals o T cp e g (cs9) 2l
pais )5 a8 15,8 5,158 (Patel & Golakia, 1986) LM
ALy oS bwgi |y oynl Gl S 55 03 p 59,50 2 b 4
&9y 5315 355 pogas 4 I sladgs Sliamd o (I e
256 568 ol 3 9390 I )5 s NN S5 o al Ll
Jos S slapusiBly S sl (5531 gie S plpis 4 &
cago Jl bl (3,8 3T L (s Same an],d b > g 03,
.(Ouda & Mahadeen, 2008) 1a> yil;8l olS lawgs

OiSen o 31 g9y i (lapSile by 455
O iy (6 ‘_J9_\?) B s ooy (me BB iulojl (clayless
98905 = 5315 258 iSamy 51 )3 (0/42) (g5, Gl Jlaio
(0733) ;o Lt 13 5 (595 5 CommppeS GiiSamyy Jlous )3 s

2 oLS by (g ol Gl 5l8 298 ik b
(Lupway et ) Sen 5 (gom) .ol 0l (5,135 (go0aie il
g0 SLE 3 ool 5 555 5,18 a5 05 )15 al., 2000)
Aald dy Coaws @) olS bawed (395 ol b xe ]38l
» (Rezayinejad & Afuni, 2000) se.l §5l5 Loy .04 0
rolie iy e b CungeeS g (5915 298 3B
Wigrie JS ode g chle a5 W8 (oS amit )5 olS lawy
o 3 9 2SI (59l 355 Jlowi j3 ©)3 by maliy 5 jhd
b JBlas el 5 (e Al CuvgeoS

ok B (09 Ol g pedgilie 3 (g9) 9 0 polie
s 4 .(LOpez et al., 2002; Fatma et al., 2001) a5,k
PSS 00 g pate JiSa )3 pSls 10 5,8 o8 s 0
5 s gy polie Ol Cute (6l DB 4 (g5 S
5o paie 93 onl GRSeR p (pixen (illy 4Ll olS g manly
S 5 ]y o0 SD ol G Wil e

i 1y oy ime BN Linlojl sl )los LiiSany
(4 512 3,5 5ol (5 oS 0Ll gy oty 5 i
53 (S5 3 5 oo WTO) Jid i e (i
ot 93 e 9 1 9 Sy olis olien (5515 355 (hiSen
2 S O11T) 5y Gl 3 5 2yt b (sol8 35 JiiSom
15 S0 ey pbl (9 otalejl 53 b oaalite (p S ok
(Patel & 3,05 oL Lawgs yaud i (59, ite bl p yuaic &
oo 31 s & Yl wlgs o zls op).Golakia, 1986)
2ge o5 Wb Ay a3 Lllewsdly (60358 g9, p pate
On—zmen (Patel & Golakia, 1986) >4 o yamd il il38l
2 ade LS yhud g paite dlal) 3)90 )3 0 plosl lii>s

(Lopezetal., ub o ol jaubd Clo oy paie dgS bylyd
2002)
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St (Simmsod 0)ludld (o g polic (o (imen g o 9
iRl L 4 ams e (LS e ol it 2929 ()l e
O3l s e e olS o)Ll 3 g ol polie clale
(T Jss) Mb oo

S35 258 LuiSany Hlaws oS ob LS uuLo)T ol B s
o)l ld JS Sid 059 polie pyuin 59y 9 p polie bohen
el ]y ol 55 6o qumly G (ot polis ooy clal
oS yolie clale 39 b g (Kol Llps YU pH Yias! a8
4o oS Fwl 4 oad el SB 3 (69 paie g & Span
a dag b lply a8l cute g g9y Bpae o8 polis 58
Gpae o5 polis Caldo Jul3l )3 Jlolge woe L8 5 @5
olyon 59y e polic plgi )18 w0l 3 el Lo g clalé S0 5
g g0 et JI cladgS L

P $9) 9 32 pmolie plys )L 4 dusy e a5 405 oaalie
olS slp sludss Jole Jlas 5l 1) alio baylyd (6918 568" jouas
o3lo 3 )Sos g A5) (e slass (nl jgd> 3 oS 5 035 2l 6
Ol ialisl an Wl e dlue opl &5 conl 03,8 Wy 1y Sits
2 Syl mme BMIE] (£35S slajlos 5,5 20 oo olis
(6 Joan) 3,55 sbl o35) 05lusrli bawgi e e jhide
Ol ) o b me BMS] islojl slayless (iiSany I
otk o5 5y 0 (B Jya) 33 b ol )bl Ly
p)S9S) 0/26 & sals p3 (S, p,59LS) 0/05 1 oLS lawgs
bl Gioli 8l gy g 0 (g9l 298 LiiSanmy o o ([l
e yole Jols a3 Yl jlas ol 3 5 Gl il
B 5 oy i ol Jods Yiass! & w3 oaalie ()b sine

oinlejl 33 0aud (38 0510 o (B w1 o (Smmod -7 Jgua
Table 7- Correlations of some measured parameters
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Table 1- Analysis of variance (mean of square) for measured traits in sorghum

gove iy Y1\ &3l sy &l 3, Sos JsSsb (439 JoSwils > &l dlaes &l L1543
S.0.V df Grain yield Panicule weight  Number of seed per panicule  1000-seed weight
F){‘)ﬁ 3 689247.66™ 5555.09 ™ 11649.63™ 21.02"™
ep.
Sl gk - - o "
e 3 123112180.63 1669046.09 5033033.7 135.62
Irrigation level
whol st 9 605352.27 1770.37 8941.28 16.4
Error
i s 4 3812725.23”  40585.63™ 192571.26™ 8.55™
Cropping pattern
iz 3l o o . o
12 440572.21 6149.46 14358.25 14.12
I xP
e sl 48 76890.47 414.56 2014.57 3.67
Error
Js Total 79
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ns and ** are non- significant, significant at the 1% probability levels, respectively.
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Table 2- Mean comparison of main effect (irrigation rates) on sorghum yield and yield components

Cluo 3 PH H P
N et e ais. JsSl 3 il slass (09) 15 33 550
slon rait G ’ _)’ 5 95) . _(é?)"’“’ _” p5) ,.  Number of seed per panicule ~ 1000-seed weight (g)
Treat. Grainyield (kg.ha™) Panicule weight (g.m™)

IR1 7028 a* 860.5a 1526 a 35.2a

IR2 4268b 462.2 b 7313 b 28.7b

IR3 2237¢ 280.9¢c 528.2 ¢ 235¢c

IR4 1478 ¢ 219.3d 4139d 279b

S1 4576 a 508.6 a 985.8 a 29.4a

S2 3710b 468.0 bc 796.8 b 28.9a

S3 3584 b 475.2 b 750.6 ¢ 29.3a

S4 3617b 453.7¢ 766.6 bc 28.4a

S5 3277¢c 373.2d 699.8 d 27.8a

5 oag) dloye )3 ad G g (5 B 5 g dloye > wdle G (o) g (oig) Ape 0 e (15 Jo )lel Kol sy 4 IR 5 IRS IRZ JRL
WAS + 255 )50 5 el otz g 30 + 65 1500 il iz L) 15+ £65 00 g b IS 55900 S0l o5 4 88 5 S4 ¢ S3 82 ST g ;Mo
Bl (e g LAl poSygw 9 (sl mia Lugd

B85 30 y3 5 Jlass! a1 (S5 90l Lolsl (6l sixe MBS (ygm yo p3 S jtie gy (sl (sl *

IRy, IR,, IR; and IR, are normal irrigation (control), moderate moisture stress during vegetative and generative growth, moderate
moisture stress during vegetative and severe during generative growth, sever moisture stress during vegetative and moderate during
generative growth, respectively. S;: sole sorghum (weed free), S,, S; and S, are additive series of 15, 30 and 45% of sole cowpea
seed rate mixed with full sorghum seed rate, Ss: sole sorghum (weeded), respectively. In each column means followed by similar

letters are not significantly different (p=5% and 1%).
* Means with different letters are significantly different based on Duncan’s multiple range test (a=0.05).
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Table 3- Mean comparison of interaction effects of irrigation and cropping pattern on sorghum yield and yield components

zobw CuiS o) “M: 3‘&1019 Jeif’b 0)9’ JoSSb 4> &l slaes (ps5)4l5 132 439
&b Cropping (’Lg:;i;';'i';ﬁ;) I(D?r?ioc’l;e)\jv:grzt Number of seed per 1000-seed weight
Irrigation pattern (kg ha) @m?) panicule (@)

IR1 S1 8060 a* 929.8a 1767 a 37.2a
IR1 S2 6757 b 873.0b 1480 b 34.8a
IR1 S3 7011 b 894.3ab 1468 b 345a
IR1 S4 7139b 887.0b 1547 b 35.0a
IR1 S5 6175 ¢ 7185¢ 1369 c¢c 34.2a
IR2 S1 5543 d 499.0 de 935.3d 30.0b
IR2 S2 4093 e 4945 de 759.3e 27.3 bed
IR2 S3 4012 ef 518.5d 720.5e 29.7b
IR2 S4 4205 e 460.7 e 683.8 ¢ 30.1b
IR2 S5 3488 f 338.1f 558.0 f 26.2 cde
IR3 S1 291049 364.8 f 740.0e 229f
IR3 S2 2364 h 268.0g 532.5 fg 25.6 cdef
IR3 S3 1946 hi 263.0g 436.8 hi 24.1 ef
IR3 S4 1970 hi 268.2 g 446.5 ghi 199¢g
IR3 S5 1993 hi 240.5gh 485.3 fgh 25.0 def
IR4 S1 1792 hij 240.9 gh 500.8 fgh 27.4 bede
IR4 S2 1625 ijk 236.3 ghi 415.8 hi 28 bcd
IR4 S3 1368 jk 224.9 ghi 37751 28.9 bc
IR4 S4 1155 k 198.9 hi 388.8i 28.8 bc
IR4 S5 1451ijk 1956 i 386.8 i 26.1cdef
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IR1 IR, IR3 and IR, are normal irrigation (control), moderate moisture stress during vegetative and generative growth, moderate
moisture stress during vegetative and severe during generative growth, sever moisture stress during vegetative and moderate during
generative growth, respectively. S;: sole sorghum (weed free), S,, S; and S, are additive series of 15, 30 and 45% of sole cowpea
seed rate mixed with full sorghum seed rate, Ss: sole sorghum (weeded), respectively.
* Means with different letters are significantly different based on Duncan’s multiple range test (a=0.05).
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Table 4- Analysis of variance (mean of square) for measured traits in cowpea

ot 2o o3l anys Ay 3 Slas W 4> BYE dluas & Mo 39
S.0.V df Grain yield Number of pod per plant  100-seed weight
S 3 1552.39 ™ 6.58 "™ 13.82"™
Rep.
el ol 3 77014.28 ™ 37477 12.38"
Irrigation
whol sl 9 361.85 0.417 3.08
Error
5 555 19296.81" 1,58 6.78"™
Cropping pattern
lizs 1 - .
e 6 5711.34 2.93 7.32™
I xP
o sl 24 194.15 1.12 2.87
Error
Js Total 47
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ns, * and ** are non-significant, significant at the 5 and 1% probability levels, respectively.
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Table 5- Mean comparison of main factors (irrigations and cropping pattern) on cowpea yield and yield components

Cduo &y 3,Sdos L _
> ) } ] &gy 45 BYE dluws (05) 415 wo (439
o Jrait (,l_&a_,: P’s#)_l Number of pod per plant  100-seed weight (g)
Treat. Grain yield (kg.ha™)
IR1 281.7 a* 6.8a 20.1b
IR2 163.6 b 3.7b 21.9a
IR3 104.4c 3.9b 22.2a
IR4 120.3 ¢ 27¢c 22.2a
S2 151.8b 52a 21.7a
S3 143.4b 44a 22.2a
S4 207.3a 46a 209a

5 stag) Aope ) D G g (5 A0 g (oag) e )3 @Mo A il g gy dloye > e G (Sl )bl Sl iy 4 IR4 5 IR3CIRZ (IRL
23 o s iz Lg WA+ 55 50 5 L iz Logh B0+ 55 0 (L e Lgh 15 + 58 000 ik i 0S4 5 3082 gl e
)5 000 5 Jleas] waws j3 5K ge5l elil ()b e BB (gt o S jide g gl slapSile *
IRy, IR,, IR; and IR, are normal irrigation (control), moderate moisture stress during vegetative and generative growth, moderate
moisture stress during vegetative and severe during generative growth, sever moisture stress during vegetative and moderate during
generative growth, respectively. S1: sole sorghum (weed free), S2, S3 and S4 are additive series of 15, 30 and 45% of sole cowpea
seed rate mixed with full sorghum seed rate, S5: sole sorghum (weeded), respectively.
* Means with different letters are significantly different based on Duncan’s multiple range test (0=0.05).
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Table 6- Mean comparison of the interaction effects of irrigation and cropping pattern on cowpea yield and yield components
B Ay 3 Slos
&l zohw Cuis 5ol &g yd A dlawi

Irrigation  Cropping pattern (’l_'&h_’: 55 945) . Number pod per plant
Grain yield (kg.ha™)

IR1 S2 272.5b* 8.0a
IR1 S3 272.5ab 7.3ab
IR1 S4 300.5a 5.3 bc
IR2 S2 92.5de 3.5cd
IR2 S3 106.5d 3.3cd
IR2 S4 251.8b 4.3 cd
IR3 S2 110.0d 3.7cd
IR3 S3 99.0de 3.7cd
IR3 S4 162.0c 4.3 cd
IR4 S2 740 e 3.3cd
IR4 S3 96.2 de 2.7cd
IR4 S4 143.0¢c 2.3d

5 ingy Aye > AB G 5 (5 0ad g oy dloye 0 Mo GRS eil] g i) Ape 3 e 15 (JalS ()bl Kol 5 4 IRA 5 IR3 (IR2 R
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IRy, IR,, IR; and IR, are normal irrigation (control), moderate moisture stress during vegetative and generative growth, moderate
moisture stress during vegetative and severe during generative growth, sever moisture stress during vegetative and moderate during

generative growth, respectively. S1: sole sorghum (weed free), S2, S3 and S4 are additive series of 15, 30 and 45% of sole cowpea
seed rate mixed with full sorghum seed rate, S5: sole sorghum (weeded), respectively.

* Means with different letters are significantly different based on Duncan’s multiple range test (a=0.05).
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Table 7- Analysis of variance (mean of square) for equivalent yield in sorghum

(EY1) 5 30 JS 3,Skos

Sorghum Equivalent yield

503741.99 ™
143083293.96™
725180.39
4777967.04
757417.05~

81930.34

gadd 2abe &3l ds y
S.0.V df
)‘)ﬁ 3
Rep.
LS)L.‘.‘.,‘ Cila'“’ 3
Irrigation level
ol glas 9
Error
cuts oSl 4
Cropping pattern
e S 12
I xP
b gl 48
Error
Total Js 79

B e pE NS o 1 Jlessl pdaw )3 ls dxe *

*

ns and ** are non- significant and significant at the 1% probability levels, respectively.
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Table 8- Mean comparison of main factors effects (cropping pattern and irrigation levels) on equivalent yield in sorghum

o (EY) a5 900 JS 3,Skos
Sosd Trait (US> 2 0,5 9ks)
Treat. Sorghum equivalent yield (kg.ha™)

S1 4576 a*

S2 4366 ab

S3 4275b

S4 4212 a

S5 3277¢

IR1 7839 a

IR2 4560 b

IR3 2708 ¢

IR4 1779d

5 g dloye )3 wad G g (5 B 5 g dlye > wdle G (o) g (otig) e 50 e (1 Jo )lel Sl 5y 4 IR 5 IRS IRZ JRL
Bl Gl it Lo M40 + psS g 5 (Ll itz Logd U030 + 58 g0 Ll itz Logd HIS + 58 0 1Sl s 4 SA 5 S3 82 g il Mo
)5 000 5 Jleas] waws j3 5K yge5l pelil ()b e BB (gt o 1 S jide g gl slapSile *
IRy, IR,, IR; and IR, are normal irrigation (control), moderate moisture stress during vegetative and generative growth, moderate
moisture stress during vegetative and severe during generative growth, sever moisture stress during vegetative and moderate during
generative growth, respectively. S1: sole sorghum (weed free), S2, S3 and S4 are additive series of 15, 30 and 45% of sole cowpea
seed rate mixed with full sorghum seed rate, S5: sole sorghum (weeded), respectively.
* Means with different letters are significantly different based on Duncan’s multiple range test (a=0.05).
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Table 9- Mean comparison of interaction of main effects (irrigation level and cropping pattern) on equivalent yield of

sorghum
- _ EY; § b
Skl g ol S 595! ( ()J:: e JS ’)ﬁ&
Irrigation  Cropping pattern = ﬁﬁ;’_'l; 1
Sorghum equivalent yield (kg.ha™)

IR1 S1 8060 a*

IR1 S2 8199 a

IR1 S3 8316 a

IR1 S4 8447 a

IR1 S5 6175 b

IR2 S1 5543 ¢

IR2 S2 4252 ¢

IR2 S3 4534 ed

IR2 S4 4982 d

IR2 S5 3488 f

IR3 S1 2910 fg

IR3 S2 3035¢g

IR3 S3 2421 gh

IR3 S4 3179 f

IR3 S5 1993 hi

IR4 S1 17921

IR4 S2 1980 hi

IR4 S3 1830 hi

IR4 S4 1841 hi

IR4 S5 1451

9 oingy dope > Lab IS g blj S g odigy dje ) @Mo G (] g oy dope > @Me 15 (IS (5l Sl iy 4 IR IR3 URZ IRL
S8 o s oz Lo 045+ 5 50 5 L iz Logh B0+ 555 50 (L it Lug 15+ 580 Sl 5 0 S8 5 S3 82 Gy il Do

)5 000 5 Jleas] aaws j3 5K yge5l el ()b e BB (gt o S jide g gl slapSile *

IR1 IR, IR3 and IR, are normal irrigation (control), moderate moisture stress during vegetative and generative growth, moderate
moisture stress during vegetative and severe during generative growth, sever moisture stress during vegetative and moderate during
generative growth, respectively. S1: sole sorghum (weed free), S2, S3 and S4 are additive series of 15, 30 and 45% of sole cowpea

seed rate mixed with full sorghum seed rate, S5: sole sorghum (weeded), respectively.
* Means with different letters are significantly different based on Duncan’s multiple range test (a=0.05).
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Table 1- Variance analysis (mean of squares) of effects of planting depth and corm density on some of quantitative
characteristics of saffron
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Variation resources Degree of Flower number Petal dry weight Stigma dry weight
freedom
Sk 2 108.418" 0.287" 0.002"
Block
‘“?L{ o 2 3748.189" 0.601" 0.046"
Planting depth
o5 "S_ 5 1160.570 0.991" 0.016"
Corn density
SR . " .
"’s_f o 10 601.364 0.657 0.005
densityxDepth
Lols 34 20.619° 0.020° 0.001"
Error 1
Jbo . . .
1 12770.295 12.492 0.233
Year
30 X Jlo . . .
=" 2 2336.534 2.576 0.024
Yearxdepth
PR |™ . . .
Pl . 5 1004.633 0.864 0.015
Y ear xdensity
15X BosX Jlo . . .
p.sf o 10 571.454 0.610 0.005
densityxdepthxY ear
2 s 36 12.937° 0.024" 0.001"
Error 2
EheetS oy 107 17.08 23.09 32.61
CV (%)

2035 Jlss! pdaw 3 by gxe *
* is significant at 5% probability levels
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Table 2- Interaction effects of year and corm density on some of physiological and morphological characteristics of saffron

=y Jw

o o) SplS S i e g 0)5) AU S (e

Growi &y o515 (2250550 ;3) J5 dlass ( (
rowing Corm density (t.ha®)  Flower number (per m? & ) ) & _
season Petal dry weight (g.m?) Stigma dry weight (g.m?)

8 10.97 0.314 0.037
11 10.81 0.370 0.044
1387-1388 13 7.16 0.273 0.030
2008-2009 16 1063 0.322 0.038
19 10.26 0.370 0.041
21 1062 0.377 0.043
8 18.37 0.553 0.084
11 14.31 0.499 0.061
13 22.03 0.852 0.108
1386-1389 16 37.99 1.211 0.141
2009-2010 19 49.22 1.582 0.206
21 49.08 1.410 0.191
LSD 3.439 0.148 0.030

)5 gl ime M 003 5 Jlois] a3 LSD g1 bl el o LSD (i 51 o8 LT oy olis a8 lapuSolin *
* Means, that the difference between them is lower than the amount of LSD, are not significantly different at o =0.05 by LSD test.
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Table 3- Interaction effects of year, planting depth and density on some of physiological and morphological characteristics of

saffron
ey Jlw Cedls Gas s STy AIEIS | 09) Sl K gy R EF) DS
Growing PI(":_"-"";“’) 0 Corm density - (G’A’mb (&2y0 %0 Sti (éif'm iaht
season an ('an) P (tha™) ov(v[;aerrn;rzr; " Petal dry weight (g.m?) |gm?g.rr#2\;ve|g
8 6.997 0.227 0.027
11 5.663 0.160 0.023
10 13 7.223 0.247 0.027
16 8.667 0.270 0.030
19 6.777 0.210 0.023
21 5.220 0.177 0.023
8 7.557 0.243 0.030
11 10.557 0.353 0.040
1387-1388 15 13 8.443 0.310 0.033
2008-2009 16 11.337 0.370 0.043
19 12.333 0.473 0.050
21 12.443 0.443 0.060
8 16.337 0.473 0.053
11 15.223 0.597 0.070
20 13 7.780 0.263 0.030
16 11.890 0.327 0.040
19 13.667 0.427 0.050
21 15.223 0.510 0.047
8 4.443 0.137 0.017
11 4,713 0.240 0.030
10 13 8.000 0.230 0.037
16 4.267 0.127 0.017
19 20.000 0.753 0.153
21 34.757 0.530 0.130
8 21.067 0.640 0.117
11 19.910 0.630 0.080
1388-1389 15 13 47.380 1.767 0.203
2009-2010 16 36.000 1.070 0.140
19 93.600 2.960 0.283
21 73.600 2.250 0.273
8 29.200 0.883 0.120
11 18.670 0.627 0.073
20 13 13.330 0.560 0.083
16 73.730 2.437 0.267
19 33.467 1.033 0.180
21 38.667 1.450 0.170
LSD 5.956 0.256 0.052

BI85 ) ine M 10,3 5 Jlois! o 3 LSD ygejl ol 1 el o LSD s 31 5208 gl oy coglis o8 plyeSolio *
* Means that their differences are more than the figure shown by related LSD are significantly different at o =0.05.
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Fig. 10- The effect of plan density on corm number of saffron per square meter during 2008-2009 and 2009-2010
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Means with same letters are not significantly different at 5% probability.
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Fig. 11- The effect of corm density on corm dry weight of saffron per square meter during 2008-2009 and 2009-2010
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Means with same letters are not significantly different at 5% probability.
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Means with the same letters are not significantly different at 5% probability.
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Table 2- Analysis of variance (mean of squares) of investigated traits of corn under different fertilizer treatments, and
drought stress conditions
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12.12 0.88ns 147257 128.83 5.33 4 “‘L_’] ol
Main error
9.75ns 1.83ns 2547.90* 2236.92** 147.83** 4 J?g.
Fertilizer
8.29ns 1.87ns 923.85ns 381.27ns 58.13* 8 °’§x°&i_
Stressxfertilizer
7.67 1.155 779.85 317,50 21.92 24 oo s
Sub error

2o 195 Jlasl maw 13 )b e b dxe pé sy 4 *F 9 ¥ NS

*,** ns are significant at 5 and 1% level and not significant, respectively.
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Table 3- Mean comparison of investigated traits of corn under different fertilizer treatments and drought stress conditions

Ky
. d8lw yhad Al S 3 S Sid oy
I gl - S (cm) &3¢ glis,f 029 % 099 i
(mm) z ne (@) ©) Lo
(mm) ) Leaf Plant height . . Treatments
Ear height Stem( r?:r&rl]r;mter No. (cm) Stem d(ry) weight  Leaf dzy)welght
(mm) g g
LS)L‘.{"
Irrigation
111.91a 26.55a 12.75a 249.7a 84.4a 34.98a* JL"”._ .
Normal Irrigation
100.93a 25.6a 12.5a 230.98a 78.88a 33.08ab Low Drought
stress
56.24b 19.03b 12.45a 174.8b 67.31b 32.4b High Drought
stress
>
Fertilizer
95a 23.47a 12.88a 229.69ab 76.85b 33.597b by
90.29a 25.41a 12.5a 242.19a 103.87a 40.15a b,
92.14a 22.97a 12.83a 211.33b 67.38b 33.106b by
87.59a 22.83a 11.80a 202.47b 71.35b 30.914b b,
83.44a 23.94a 12.80a 206.78b 64.85b 29.675b bs
205 g 53 bisine Syl pis Sl gt 0 3 e By b slopeSile *
* Means with same letters in each column are not significant at 5% probability.
-3 Jgua aold!
. A5 dlaxy Qb dasy
I Job I s 4315 300 o,39 ) - .
(em) © © 2y 2 P 2 e
Treatments
Ear length (cm) Ear weight (g) 300-kernel weight (g) Kernel No/row  Row No./ear
LS)L.‘.J
Irrigation
26.55a 199.08a 78.004a 49.22a 14.456a* e .
Normal Irrigation
25.6a 170.58a 70.712a 45.82a 14.26a S O
Low Drought stress
19.03b 68.24b 52.089b 25.479b 12.444a . b O
High Drought stress
355
Fertilizer
23.47a 164.83ab 69.858ab 42.95ab 14.445a by
25.41a 178.54a 72.44a 45.25a 14.6303a b,
22.97a 135.33bc 65.239%hc 39.39b 13.746a bs
22.83a 143.1b 65.644hc 39.013b 13.574a b,
23.94a 108.03c 61.487c 34.27c 12.21b b

205 g 53 bisine Syl pis Sl gt 0 53 Side By b slopuSile ®
* Means with same letters in each column are not significant at 5% probability.
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1390 50 « 1o jlot 3 aler (5359l qalicds g2 4 i

-3 Jgua aold!
5,Sdos &1 5 3 W ylad
(tha™) . Cob(%) (mm) (mm) (mm) Treatments
Yield (t.ha™) Kernel depth (mm) Cob diameter (mm) Ear diameter (mm)
LS)L.A.J.i
Irrigation
12.087a 1.094a 10.2397a 22.8311a 43.311a* ‘Jl"’j_ .
Normal Irrigation
9.9712b 1.0223a 9.8867a 22.1233a 41.897a <A S
Low Drought stress
3.5507¢ 0.7499b 6.814b 19.4843b 33.112b . b O
High Drought stress
3
Fertilizer
9.3667b 1.01438ab 9.4602a 22.2865a 41.2069a by
10.352a 1.06737a 9.622a 22.4925a 41.7365a b,
7.815¢ 0.909bc 8.7217b 20.7016bc 38.145hc bs
8.7463b 0.9452ahc 8.7535b 21.5549ab 39.0619b b,
6.4014d 0.8411c 8.3433b 20.3624c 37.0489c bs

205 g 53 bisine Syl pis Sl gt 0 3 S e By b slopeSile ®
* Means with same letters in each column are not significant at 5% probability.
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plosl aalllas 3,90 Clio plo 59y 2 (A (S s Saits
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1- Collinearity
2- Tolerabce index
3- Variance inflation factor
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Table 5- Stepwise regression with yield as dependent and other traits as independent variables in grain corn under non-stress
condition and different fertilizer combinations

Py o5 P93 P8
Second step

Third step

Bl s Phop ki

Stem diameter Cob diameter

14.66 17.13

0.8 0.74

Jgl o
Firststep  oad 3,y Cuo
M Jgb  Entered Trait
Ear length
13.22 F ol
F-value
05  oEews
r-Square

Table 6- Regression equation coefficient between different traits and yield in no-stress, low stress and high stress conditions

(i 3 laibian! C513u8) (ygunnrySy alro
Regression equation (standardized coefficient)

KRV YO

s A g
High stress condition  Low stress condition

O (g e
Normal condition

-2.71 -0.54

- -0.18

- 0.15

- 1.93

0.07 -

0.08 -

0.19 -

-0.01 -

287 Iase jl 0oy
Intercept
Ear length
Cob diameter
0.31 Lo S8
Stem diameter
Sy i By
Leaf dry weight
& Ges
Kernel depth
3y &b ol
Row No./Ear
> 300 -0
300-kernel weight
&,y sl
Row No./Ear
Gy el
Plant height

0.98 0.96

001 o5 gy
R-square

2 ab b (M 5 aib shw «)d 5ySlas 1ial o 50 g 0l 13
s g 3 Sl Ly Siad (i IS 8 5 iy
i 5 bl co 33,5 e sdalie 1 Jodo 13 &S 45Slen
5 Sl Sl grozxs s o ee 10051 Gy (6)lal) (S
b o sine 5 o (Stuad (s gy @l 2,Slos (A (o35
bulyd p> 4l o Slos (Stuen oy i Al o P ojg o
e Sl (gaeS e tasko 50 51 g o)) A5 19

ol s (i byl (0 Slas o ool (Siuen des

St g Slew Ly ()b pxe g cugo jolay aily 5)Slos oS ol
2 dsb alisy (M jo ashy (g sl gy L)l Bl 9 Sy
o b Y Jgb I3 535 b 300 5 Db i,
5 58 (1 Jgin) 3l o dtian I sz oy 9 b
1 i a5 ws)S ol (Ghahfarrokhi et al., 2004) -, 1Kes

#WU cood b |y )y 2)90 Slio (3 5 g (phug) aAl>pe
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Table 8- Stepwise regression with yield as dependent and other traits as independent variables in grain corn under low stress
condition and different fertilizer combinations

Py o5 P93 P8 Jol o8
Third step Second step First step
a8lw ,h3 S s (439 &l Gos 2 3,y Cluo
Stem diameter  Leaf dry weight Kernel depth  Entered Trait
47.89 36.38 35.94 F )i
F-value
0.92 0.85 073 o
r-square

9 A 5 03,5 gy g 5 il o Jlise g 03,3 b ol
Oygmo 29 o o iS5 b cos b Sass S
Shirinzade et al. ) ub ials I 55 &l sl coles 45 9 3,
(2009
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Table 10- Stepwise regression with yield as dependent and other traits as independent variables in grain corn under high
stress condition and different fertilizer combinations

Pl o Py P P93 @5 Jol o8
Fourth step Third step Second step First step
g gWT,1 ML 40 &> Cydy dlaai 415300 39 P TEP I LR KXW PRG W
Plant height Row No./ear 300-kernel weight  Kernel No/ row  Entered trait
53.04 53.04 59.71 56 F oo
F-value
0/95 0.93 0.90 0.81 oA e
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Fig. 1- Daily minimum and maximum temperatures in Mashhad conditions during autumn 2006
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Table 1- Analysis of variance (mean of squares) of survival percentage, leaf number and area, stem, leaf and plant dry
weights of safflower genotypes affected by freezing under controlled conditions

Ses 359
Dry weight Sy S yrolas sl aoyd &l an p ot g
olS Sy a3lw Leaf area Leaf No.  Survival percentage df S.0.V.
Plant Leaf Stem
33122" 15170" 5668.6" 114.2% 5.0% 83.9™ 5 e
Genotype (G)
- - . . . b
381630 220862 22724.7 845.7 173.1 34904.0** 5 >
Temperature (T)
- Lod Xeuigi
7767 4599™ 1283.6" 62.8™ 16 44.2™ 25 o
s
4798 4431 823.3 73.2 0.8 38.1 72
Error

Ao gy g doyd o Jlein] o )3 jbgxe g 4B dre i 4 FF g F NS
ns' * ,** are non- significant, significant at %5 and %1 level of probability, respectively.

Slowd Jlos! 51 Ly i duw S5 0lB )1 0lS S 9 S g cdBlw S (59 o5 0 a9 1aai LT sp el dao yd (Rileo duy Lo =2 Jguia
&
Table 2- Mean comparison of survival percentage, leaf number and area, stem, leaf and plant dry weights of safflower
(Carthamus tinctorius L.) genotypes three weeks after freezing

(P;J&“)M [537) o ) 50 oS slod o o
Dry weight (mg) oS Sy Spoalass _ - Gl g

ols Sy Al Leaf area Leaf number oLl .:.p,: pgll’Jcrevr:}[/;I;e Genotype
Plant Leaf Stem LT ("C)

181 139 42 3.7 0.7 -13.4 54.2* K.W. 3
160 133 27 3.9 0.7 -135 56.2 K.W. 6
254 192 62 4.9 0.6 -13.4 56.5 K.W. 16
208 139 70 3.7 0.7 -135 58.6 Zarghan279
176 136 39 35 1.0 -13.1 52.3 Line 295
129 102 27 4.3 0.7 -13.0 56.1 IL-111
46 44 19 0.58 0.19 0.71 4.1 LSD (%5)

BI85 ) e M 10,3 5 Jlois! a3 LSD ygejl pobil 1 el o LSD s 31 5208 gl oy coglis o8 ployeSolio *
* Means that their differences are more than the figure shown by related LSD are significantly different at o =0.05.
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Table 3- Mean comparison of survival percentage, leaf number and area, stem, leaf and plant dry weights of safflower in
freezing temperatures three weeks after freezing

(05 o) s (o S 1 o
25 ) S5 Gy # Spolaxs slasy  (0) i gl
Dry weight (mg) (a0 o5 W) ) c
s = Sl : Leaf Survival Freezing
o% » Leaf area number  percentage  temperatures
Plant Leaf Stem (cm’)
285 77 14.4 6.0 11 100.0* 0
316 75 15.0 6.3 1.0 76.0 -4
276 57 11.8 6.2 1.2 83.1 -8
233 59 10.0 5.4 1.0 4.7 -12
0.0 0.0 0.0 0.0 0.0 0.0 -16
0.0 0.0 0.0 0.0 0.0 0.0 -20
46 44 5.7 0.58 0.19 4.1 LSD (0.05)

BI85 ) ine M 10,3 5 Jloin! o 3 LSD ygejl ol edil o LSD s 31 5208 gl oy coglis o8 plmyeSolio *
* Means that their differences are more than the figure shown by related LSD are significantly different at o =0.05.

o J S dagl s i S 15 RDM T g LT50 ol (paily ylg a5 -4 Joua
Table 4- Analysis of variance of LTs,and RDMTx, of safflower in controlled conditions

50 swials’ glod 50 oS’ gled i .
. - ol a0 puad pde
SWS (459 oy orlS wo df S.0V
RDMT5, LTs
4.28"™ 0.14" 5 w55
Genotype
3.10 0.16 12 s
Error

Lo yd gy glaw 53 )b dze e NS
ns: non-significant at %5 probability level
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a2 =125 jio oS los lajles o Sy e SIS
9 i35 (3 Jsdn) g sl e (5Ll LLod 4y IS il
o oy i &5 13,8 5158 (Azizi et al., 2007) )lSen
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A5 ol 35 ke ayd =20 oled Hles

S e Sgli5 SO slacipi} o > Bl SuiS
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Table 1- Analysis (mean of squares) of different types and concentrations of plant extracts on germination characteristics of

canola
SWd 539 Ay y SWiS (439
e . )yl L 395 g adol duis i
Q‘)ﬁ""" égl.w . 3 “‘9.’ J.'r’;?"f.’é J9]’ w9 :.) J9]° &.5'959"!:* %19‘
Source of variation & Germination Hypocotyls Radicle i i
df length length Hypocotyle dry  Primary root dry
matter matter
ojlas g5
Type of extract (A) 6 2209.92* 0.16ns 3.96* 0.00002ns 0.000027*
(o)l £93)
ohas ks 2 45.11% 10.3* 9.08* 0.00006ns 0.00077*
Concentration of extract (B)
(A*B) 12 20.11* 0.34ns 5.09* 0.000014ns 0.000018ns
s 42 7.54 0.23 0.57 0.000013 0.000007
Error
Sy cup CV (%) 3.43 7.56 8.01 3.41 5.27

2035 Jloisl gaw p3 5 dme 1 F s ime I NS
ns and * are vion — significaut and signfi cant 5y level, respectively
Ao 50) 1305 (55 dilgn Oluoguasd » (woyd ZU (i) 9 dBlu Sy Jold &8 aw g 43593 5 ) o las iliseo gCdilE 51-2 Joun

(Fn2-4
Table 2- Effect of different concentrations of pigweed extracts (leaf, stem and root) on germination characteristics of canola
at 2-4-leaf stage

(w05 55 @l (Foso) JigSomd Jsb  (shoiskes) Ayl audu; Jobo
Germination (%) Hypocotyls length (mm)  Primary root length (mm)
B loud (%) o las clas
Treatments Extract concentration (%)
50 100 50 100 50 100
KLY W KW
% of control
PHUt
Individually
Lf;c 78.43b*  80.38b 70.71bc 63.83de 67.99c 67.99¢c
Sl 82.35b  82.35ab 80.52¢ 80.52¢ 100.41a 81.24bc
Stem
R:;) 84.31b  84.31ab 80,52¢ 63.83de 92.67ab 79.15hc
4.3‘.?9:
Binary
St 76.47b  70.58bc  82.43hc 88.28bc  84.72b 86.82b
Leaf+stem
eyt Sy 78.43b  76.47bc 81.01c 83.89bcd 90.85ab 67.99¢c
Leaf+root
ady jhedle 7450 7058bc  90.81b 9121b  9L2lab  73.56hc
Stem-+root
Al aw
Ternary
iyt alt S 68620  6274c  78.47c 7218 67.99¢ 67.64c
Leaf+stem+root

25,05 (0105 Jlozs! o) S5l (shaiols din yg0jl bl g () sine BT gty j3 S yidio By o (il (sl Silo *
*Means with the same letter(s) in each column are not significantly different based on Duncan’s test (a=0.05).
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Table 3- Effect of different concentrations of pigweed extracts (leaf, stem and root) on germination characteristics of canola
at 2-4-leaf stage

(p55) JoisS g SWid (359 (055) adgl auly ) SS9
Hypocotyls dry matter (g) Primary root dry matter ()
Lo (%) o bas clals
Treatments Extract concentration (%)
50 100 50 100
Wl 1 e,
% of control
Hg )
Individually
S 86.85bc 88.93bc 83.91de 77.57b
Leaf
sl 89.10bc 88.43bc 85.10cd 81.21b
Stem
N 87.02bc 89.1bc 93.69ab 82.09b
Root
Binary
Lt
Bt s, 86.18bc 91.09b 88.53bcd 82.68b
Leaf+stem
- + e
e 86.35bc 86.60bc 82.54de 76.28b
Leaf+root
- + -
ady jhedl 91.26b 91.76b 93.01abc 84.35b
Stem+root
Ternary
ot
aipjredlt Sy 85.27¢c 83.77¢c 76.26e 69.07c
Leaf+stem+root

Jhoinl o) oS3 (lasals win g0l bl (6l ine BT gt o 55 S jide gy syl (sl Sl *

-, (0/05

*Means with the same letter(s) in each column are not significantly different based on

Duncan’s test (a=0.05).

2 sl 55 ol ol 55 (oliand Slse Coans & s 300
Ll plssl (Hao et al., 2007) ) Lsen 5 gl 48 islo)l
» (Lactuca sativa L.) sals aJgl a iy, Jsb a5 Ad jasuin
(Citrullus vulgaris L.) aSlgain a gl aisy Jodo Ly dulio
9 Sy 3)h ol 35 olewd dlge 4 Cand (6 yidy Cawlus
(ha et al., Lsen 5 Les o (Turk et al., 2005) )L o
il sl 55 ol 1l o)las 45 15,8 )5S 2006)
iy b 5 g Ay & G gl oy Ay p (g5 pasuie
4ol Jds a4 wab sl B cul Ses azeis pl o)l oylus s
5 2 Lo )35k b Ldlaia o Laojlae U euiions polod )3 d
My o Slomo Ly ol 153 oliond Slge laaiyy lal 53 Yiass!
et al., 2008; Turk & Tawaha, 2003) 1S s > b

o)ae clale a5l ol a5 (51 20 dloye

o=l il Jeols el b L gdn (ials JbsSsun Job
cillas 35 (Hao et al., 2007) o Ken ¢ $lo gl b Liolel
oylac clale [l L (Su5)bjl as > a8 15,8 515 Ll o)
%100 cobale ;5 5,20 g Sp2-4 Jolhe .0l o i3l
b G5 sy 1S LS oo &1 o 4l 4
Syt alS %100 9% 50 clacdale s JolS S, dlsye )
CBle > g 0 osalie &y Bl Jgbo & o &3 4y Job
els b wls ool b ol yutn pials 4 ady) Jsb jia
Dol Legl o )b ecillas (Hao et al., 2007) o LSen o gla
S yiiay il S adgl aiyy Ay o)lae clale (ol58l L as” s S
i 40 o ) 4y Jyb (s b & m3 e ol



TT gy b s gloplail o ojlac Sl sUT iy

Avy oo 3 S S (s oo oo & e oo 43
(2 51 GlaJgas) wly oLis 1518 oy 4l asl

bolsta (Y67) a1 a8lut Sy ailSaus bylsee i clalé
clale)s 5 (H67) oo jobo 4 S 0jliac g iy TSy 415
iore yobo dy Sy 0)lasy ady FaBlut Sy, Alaw byl yiaS
S ) s adgl aiay Jgb 2 1y (S5, 31 oy (%67)
4 ady) o)lac 50 ojlac aea (520 dbye j3.mh ol
155 adg) aey Jobo 65 sine oo 2 100 Al 55 Tioe oo
%13 5 %59 cp LialS olise ol Lials aals b awglio o 1,
S aw byl an by po (Sa5)b5k 131 o i 59—
93908 bl b bl ool ool (14]) ai a8t s o
Dl Lagl ol coills (Kayode & Ayeni, 2009) o]
5 adgl adyy Jobo 1 o956 slaglowy (ol ojlas &5 08
Syl (Sl il

(Anderson & Loucks, 1966) Syt ¢ oo, (Ashrafi
s yined] 075 51 Lanvoslas (¢ joul Juil ,S1 a8 sisly Lt
JA_AM)L) ‘pu_uj)f) u"L""—”" .519_9 U?J._))I.))L‘ )JI 2 DSM.C ‘J..wl)
Anderson & ) el phe odal cuwd 4o ol ) 3 (6 jeml
390 sLalos (¢ ol Juwils adlllas oyl ;> (LOucks, 1966
4l s 452397 yianei! 0/07-0/20 -y als po aw y1 > il
Ao iy e Ao oS shunadl 0551 (g5l Jrilry
Job (5 aslex Ly jials ) (el Jouwily o cé S
Job «5) dlgz doy> (ials g 03955 5o adgl ada) 5 S8 gen
2 sl )35 (liand dlge jols J> & adgl aday 5 oS gun
o )las don 55 2-4 als o 13 .l 039y 03kl 3 )90 (sl Lo
L auolio 5 9100 clale po 1y adgl a) Jobo (5 sne s
by lsca Los (H50) a8 clale s aSls 5 .ol ials aals
o)las o aiy FBlut S,y 15 aw bl 5 a5lut S,y 61590

Ao 50) 1305 (5 dilgy Oluoguad 5 (woyd ZU (i) 9 a8l Sy Jold &8 aw g 4359 lF ) o las ilise gcdile 51-4 Jous
(520

Table 4- Effect of different concentrations of pigweed extracts (leaf, stem and root) on germination characteristics of canola
at 20-leaf stage.

(30 3) 5 ity
Germination (%)

(o) JigSgma Job (o o) gl andsy Jobo

Hypocotyls length (mm) Primary root length (mm)

Ly s Lows (%) o las clale
Treatments Extract concentrations (%)
50 100 50 100 50 100
KLY W KW
% of control
PHLg )
Individually
Lejfﬁ 86.27c* 86.27c 77.01bcd 64.86d 96.54a 48.11cd
b 88.23c 88.23c 77.01bcd 67.34cd 98.64a 47.69cd
Stem
“5 94.11b 92.12b 76.13bc 79.06bc 101.77a 93.72a
Root
4.3‘.?9:
Binary
Lte
Bt Sy 88.23c 82.35d 73.20cd 62.37d 95.50a 80.54b
Leaf+stem
- + e
whS 88.23c 90.20bc 89.31ab 87.84ab 93.72a 57.84c
Leaf+root
- + o
a8l 92.15hc 86.27cd 87.26ahc 83.89b 91.52a 44.24cd
Stem+root
&5 aw
Ternary
ot
st Blut Sy 78.43d 82.35d 71.74d 61.49d 88.17a 41.42d
Leaf+stem+root

25,15 (0/05 Jlazs) pebans) Sl (slatals i yg03l ol 2 (515 sime OS] (igitas yo0 > S gdo By (Il (sl pSilia *
*Means with the same letter(s) in each column are not significantly different based on Duncan’s test (a=0.05).
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Table 5- Effect of different concentrations of Pigweed extracts (leaf, stem and root) on germination characteristics of canola
at 20-leaf stage

(p55) JoisS g SWls (359 (55) agl aduy SWis (59
Hypocotyls dry matter (g) Primary root dry matter (g)
Lo (%) o lae clals
Treatments Extract concentration (%)
50 100 50 100

KE W AW
% of control

PH Ut
Individually
S 88.01c* 88.01c 92.68a 80.20bc
Leaf
Lo 88.68¢c 88.68¢c 94.27a 79.74bc
Stem
N 93.59b 93.59b 96.88a 89.70ab
Root
4.3‘.?9:
Binary
BltS 85.69¢ 85.60¢ 100.92a 77.89bc
Leaf+stem
aditS 94.41a 94.41a 91.42a 88.56ab
Leaf+root
ady ytadle 100.33a 100.5a 88.49a 87.74a
Stem+root
&5 aw
Ternary
S 85.52¢ 85.52¢ 76.68b 74.72¢
Leaf

25,05 (0105 Jlozs! o) S5l (laiols din yg0j] wlasl (6 )l5 sime BMES] gy j3 Sy By > (il (sl Silo *
*Means with the same letter(s) in each column are not significantly different based on Duncan’s test (a=0.05).

(5 7220 dlo o) 1315 s 55 Wl Cluogas 2 0 las cilisee (SWCBIE 9 £95 wilyly 42525 -6 Jgao
Table 6- Analysis of different types and concentrations of extracts on germination characteristics of canola at 20-leaf stage

Source of variation df Germination Hylre’ﬁz(:rt]yls Root length Hyp(;:gttélﬁ dry Prlm?]:’;/t:;ot dry
ojlac g9
Type of extract (A)
(e)les £5) 6 76.85* 10.53* 2.87* 0.000081* 0.000032ns
ojlac cale
Concentration ofextract (B) 5 99190515 0.9810ns  91.02* 0.00066* 0.00043*
(A*B) 12 55.62ns 0.6672ns 4.42% 0.000085* 0.00003ns
s
Error 42 65.08 0.3053 0:52 0.0000098 0.000016
CV (%)l oy
D)l e 11:25 9.91 6.61 3.41 7.82

2035 Jloisl gaw p3 45 dme I F s ime I NS
ns and * are vion — significaut and signfi cant 5y level, respectively
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S foisie ssb 4s ey Bl g a5 55> slobsbie
SS3L CISTBIS S5 g Sid ()59 wals b auslis
Sid 59 00 LiblS e cdale gy y o painh LS
G155 bglsee 5 aty Fadlut Sy 6lSaw gl )3 1S L5 sS gpen
oIS Sy aloge 56155 oo Jyae) 15 osnlie Bl S,
2l b duglis j3 (g)b xe ol a4y b ojlias den iy clale
2 aoeh jlas S L oeSaun SLid 59 p (S50l
o Bl o)luas g 1S J56S g Sutd () peS il
%100 colale ) galS o i 8,558 b cov e ygb
3 T slagss) 25 asnlia [Stasy LS, 15 oy bolseo
G S5k e ojlas e T3 absye 55 (9
(Moyer & Huang, 1997) Kilsa ¢ pge (sloassl b zols .cél
Syh callas
SHB3L a2y ojlas clale GIEL & w38 5158 Ll
loo)lae iy clle )3« 5y 274 dbjo > bl Sl
Sk Sl b stmaysl 4y il ble g ady il o5
4o f yieS Clale p3.a0h L IS 4ol ady) s g
e jslo 4 4l o)lae g audy jFable 6l5g> Lol jou lao)lac
ls b duslie )3 (o)l (dme yob 4 |y S adgl ady; S 9
duw boleo j b clale o (SWybjL 51 o i 2o ials
2 S 220 adsyo >0 oaabie (69) aiy taslutS,, wl8
Oyt Coge Ay Falut S,y WS aw bbke %100 clale
Les yeS cbale 3 i 13187 adgl adyy SUis (59 )5 alS
L 1als b o) ine gl iy FaBlut S ) wlSaw bl

Dl

S ime Cglis oo ylac 5 plaS” gun (450) jze8 cdale y>
b gy 2 2590 ciliee Jolyo 3.2 5 1Jgu) ol ol salis |
L ol ool 2l Gl (Sl olise egbuas clale il
Lol .5y cadllas (Turk & Tawaha, 2003) lalgl § S5 s
S az ) ojlas cllale (Ll 8l L a5 58T ()1 58
aon 00100 colale 3 JolS Sauwy adspo p3 sl yiol;él
don 5 50 clale )3 5 iome g 4 aidy o )lae joms Lo lae
s by o 5 JSHady, iy bl 6l5s> bglses o Lo las
Ay iy ol lime b & s o)lae 5 JSHELAS,, wlS
2 bl ! oh il aals b duwlis o 1) 138 cuy ails
23,5 )l55 Ll sy cillas (Kil et al., 2000) f)Son o LS
By (S5 )5k cage cuwl 55 ol dlge o saclalé o
cbale ) aSBlee blse (03,5 00 0555 sladisS sl ad)
A5 S ) b adgl ady) Jsbo 53 (ialS op i cage oS
(Turketal., o Ken g )5 slaash b zols oyl 457.(8 Jgus)
@ oo )lac den bglswo 45 153,8 5)135 Ll .5, cillas 2005)
2l Gials edale den jo 1) adgl ady )y Jsb ()b Gixe ol
%100 4 %50 clacclale 5y 2-4 dbsye )3 laxdlS o9
Seis og Lagl byl § U5 cady) bl o5 sloojlias
ld b dwolio 3 (gl bxeyeb a1y IS cawy ails J5oS gt
alsyo ool 3 .ccnl %8 5 W13 s LialS ol ol Lials
sy %100 5 %50 clacolale 5 ady Faslut S,y alSaw byl
S (39 89y 1y SA0I5b @l oy %83 5 %85 sy
o bype (Sa5)05k 151 cpyteS g ol L IS JgS gen
Lao)lac den Sy 20 doye )3 .Canl aiiy jHasle 4515g> byl

(Jol8 (Saumwy s yo) 135 1o 35 ailgr luoguad 5 0 las iliche GBI § £93 (Olaryo (0Sle) (uilylg 2525 -7 Jgo
Table 7- Analysis () of different types and concentrations of extracts on germination characteristics of canola (maturity stage)

— 555 b Job s S gy S OB
& S b Gl de  Giale  OTTRRON gy, gl SRR SIS Oj 4
Source of variation df Germination Hypocotyls Root length Hypocotyls dry i
matter Primary root dry
matter
ojlas gy
Type of extract (A) 6 76.85* 10.53* 2.87* 0.000081* 0.000032ns
(osbae £59)
s culé 2 2810051  09819ns  91.02 0.00066* 0.00043*
Concentration of extract (B)
(A*B) 12 55.62ns 0.6672ns 4.42* 0.000085* 0.00003ns
EurarZr 42 65.08 0.3053 0:52 0.0000098 0.000016
i oo CV (%) 11:25 6.61 341 7.82

2035 Jloisl gaw p3 45 dme I F s ime I NS
ns and * are vion — significaut and signfi cant 5y level, respectively
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Table 8- Effect of different concentrations of pigweed extracts (leaf, stem and root) on germination characteristics of canola
(maturity stage)
(30 3) 5 wilg> (o o) S35 gt Jobo (o sue) adgl anly, Jobo
Germination (%) Hypocotyls length (mm) Primary root length (mm)
Lo (%) o las il
Treatments Extract concentration (%)
50 100 50 100 50 100

w2l 5l ey
% of control

PHLg )
Individually
S
Le;f 84.31bc* 70.58fg 93.11abcd 87.26bcd 67.99cd 72.17defg
i
" 80.28bcd 76.47def 101.02abc 98.97abc 67.57bcd 83.35¢cd
Stem
0 78.43bcde 88.23hc 103.95ab 95.60abc 98.81a 107.32a
Root
& 76.17cde 90.20b 99.56abc 95.60abc 77.40bcd 79.07cde
Flower
4.3‘.?9:
Binary
IR
Geron 80.28bcd 70.58fg 90.77bcd 87.26bcd 53.97ef 60.25gh
Leaf+stem
-
sty 76.47cde 84.31bcde 95.16abcd 90.77bcd 77.40bcd 78.45cde
Leaf+root
Jtsy
82.35hc 88.23hc 90.29cd 98.97abc 64.85de 75.62cdef
Leaf+flower
iy tadlo
88.23bcd 90.2b 105.53a 98.97a 99.68a 88.49hc
Stem+root
chail
e 74.5cde 78.43cdef 105.5a 91.6ab 82.63b 63.8fgh
Stem+flower
& aw
Ternary
st ailt S
SERTEWTE R 84.27bc 77.43cdef 84.91de 85.79cd 77.4bcd 67.99efgh
Leaf+stem+root
chilts
STkt '8.43bcde 88.23bc 89.31cd 92.24hcd 96.23a 63.38fgh
Leaf+stem+flower
Jtas,t S,
68.62¢ef 62.78gh 101.02abc 92.24hcd 50.73fg 58.89h
Leaf+root+flower
Stad tails
84.31bc 74.5¢f 94.14abcd 87.26bcd 78.45bc 79.49cde
Stem+root+flower
&,k
Quadric
Staiu Failot S, [Stady,taslotS
Jrad ot Sy, Stk Tl s, 60.78f 56.85h 74.08¢ 79.94d 39.22¢ 57.53h

Leaf+stem+root+flower

25,15 (0/05 Jlazs) prbans) Sl (slatals sz 903l ool 2 ()15 sime OMB] igis i )3 S e gy (ol (sl Sl *
*Means with the same letter(s) in each column are not significantly different based on Duncan’s test (a=0.05).
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Table 9- Effect of different concentrations of pigweed extracts (leaf, stem and root) on germination characteristics of canola
at maturity stage

(0)3) 5 ailg> (o o) JioS g S (o o) adgl aiy Jobo
Germination (%) Hypocotyls length (mm) Primary root length (mm)
Lo (%) o las clalé
Treatments Extract concentration (%)
50 100 50 100 50 100

KW By X W
% of control

PHLg )
Individually
s
s 84.31bc* 70.58fg 93.11abcd 87.26bcd 67.99cd 72.17defg
Leaf
Sl 80.28bcd 76.47def 101.02abc 98.97abc 67.57bcd 83.35¢cd
Stem
i 78.43bcde 88.23hbc 103.95ab 95.60abc 98.81a 107.32a
Root
& 76.17cde 90.20b 99.56abc 95.60abc 77.40bcd 79.07cde
Flower
4.3‘.?9:
Binary
SltS,
80.28bcd 70.58fg 90.77bcd 87.26bcd 53.97ef 60.25gh
Leaf+stem
bty
76.47cde 84.31bcde 95.16abcd 90.77bcd 77.40bcd 78.45cde
Leaf+root
Jts
82.35hc 88.23hbc 90.29cd 98.97abc 64.85de 75.62cdef
Leaf+flower
iy ytadle
88.23bcd 90.2b 105.53a 98.97a 99.68a 88.49bc
Stem+root
S5+l
74.5cde 78.43cdef 105.5a 91.6ab 82.63b 63.8fgh
Stem+flower
&5 aw
Ternary
s Faslt S
s 84.27bc 77.43cdef 84.91de 85.79cd 77.4bcd 67.99¢efgh
Leaf+stem+root
ctlts
JFreltSy 78.43bcde 88.23bc 89.31cd 92.24hcd 96.23a 63.38fgh
Leaf+stem+flower
Ftas,tS,
68.62ef 62.78gh 101.02abc 92.24hcd 50.73fg 58.89h
Leaf+root+flower
Stad ails
84.31bc 74.5¢ef 94.14abcd 87.26bcd 78.45bc 79.49cde
Stem+root+flower
a6,k
Quadric
S +ais FaslotcS,, Stad taslotsS
Frad oot Sy St Tl s, 60.78f 56.85h 74.08¢ 79.94d 39.22¢ 57.53h

Leaf+stem+root+flower
25,05 (0105 Jlozs! o) S5l (laiols din yg0jl bl g ()5 gime BT gty j3 S yidio By > (gl (sl Silee *
*Means with the same letter (s) in each column are not significantly different based on Duncan’s test (a=0.05).

15 ds bl g JSHalo Lt S i b elo 050 slo 3o Loyl aen 1100 clale JolS Sipw, dloye
@ 5y ada @l (S slaojlas rimen g adyjtalutS sbaojlas uiomen g adyFable y TSy 4y slabslv
P IS adgl ity iS5 6yl xe ok 4 dime yobo dunlie )3 1) 8" aldgl auty) i (59 1o ok @y aBlus g A

S0,k 5l e (6 J9A_>) Ll ials sals b duwglis bl jou baoylas dan 5 S clale y o ials sals b
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gl ada) 5 JsugdsS Sis (g (JeusdsS Job <) 4l 2 )
2 Sy &l g ddyy g dBlu « Sy ailfaw slrolas 5 cuil
ol IS adgl ada)y Jobo o 1) (S9,15L 31 cp b clale 9
Jsb o5 il LS’y (552 20 alsyo 5 0ol
590 cbale 5 adgl ey, Sts (g 9 4dsl ad) Jobo < JigtlsS
Uil oyt g ady) g d8le o5y alSaw o)las sy 100
2 b osmlidieo o)lae ol cdalé 93 1 > JuyedsS SiS (j
P S s Ay lo (S &)k o)las oS (S dbpe

a5l byl 4y by 0 1100 5 %50 LncoLile s
aw (072 5%TL L ply cip @) conl JSHaiy,taslut S,
oials 1100 colale )3 5 assly Lials aals b awslio o 1) 151
Kiletal., K2 5 LS 2l b gl ol b csalis i
o dlgo 4 w3l Ly s LesT s )b el (2000)
S iy SelS g (a5 culus Gl cage ol 5

clale ) g Junglss SUS )iy 9 (55 dlge oy 100 clale
iy Bl g3y g adsl adyy Jsb (JiingdlyS Jobo o> 50
Wld L awlie 0 (gl dme jobo 4 1) IS adgl i) Sis

Lob hals

A3l b 8 208 L3

S5 Ao
-aw oylas (S 2-4 dlsye > oS o LS imgd cpl @l
S35 51 oy 2o y> 100 clale ) aidy; g a8lo oSy S8
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Table 2- Results of analysis of variance for some vegetative indexes of saffron
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*,**and ns are significant at the 0.05 and 0.01 level of probability and no significant, respectively.
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Table 3- Results of analysis of variance for some vegetative indexes of saffron
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Table 4- Results of mean comparison for some vegetative indices of saffron affected by space sowing
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* Mean followed by similar letters in each column, are not significantly different at the 5% level of probability.
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Table 5- Results of mean comparison for some vegetative indices of saffron affected by space sowing
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* Mean followed by similar letters in each column, are not significantly different at the 5% level of probability.
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Fig. 1- Distribution of corm weight affected by different planting methods
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Means with different letter are significantly different based on Duncan test (a=0.05).
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Fig. 2- Distribution of corm diameter affected by different planting methods
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Means with different letter are significantly different based on Duncan test (0=0.05).
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Table 6- Results of mean comparison for some vegetative indices of saffron affected by irrigation date
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* Mean followed by similar letters in each column, are not significantly different at the 5% level of probability.
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Table 7- Results of mean comparison for some vegetative indices of saffron affected by irrigation date
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70 aaa BSep ®Oct CE Nov
60 -
50
40
% 30
20
10/ ; ; iy
<3gr 3-69r 6-9gr 9-12 gr >12¢g
Weight range of corms
Sl GBlej il Cod Laky (459 @95 0929 -3 S
585 203 5 Jlazsl s 43 553 Cpgeil ol 5 oy ime VST oS e gy (s (slaSilie
Fig. 3- Distribution of corm weight affected by different irrigation dates
Means with different letter are significantly different based on Duncan test (0=0.05).
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Fig. 4- Distribution of diameter weight affected by different irrigation dates
Means with different letter are significantly different based on Duncan test (¢=0.05)
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1- Land equivalent ratio

2- Crowding coefficient (K)
3- Aggresivity (A)

4- Competitive ratio (CR)
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1- Actual yield loss
2- System productivity index (SP1)
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1- Photosynthetic Active Radiation
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Fig. 1- The relationship between cumulative absorbed PAR and chickpea and sesame dry matter in monocrop and
intercropping treatments based on row planting
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Fig. 2- The relationship between cumulative absorbed PAR and chickpea and sesame dry matter in monocrop and
intercropping treatments based on mixed planting



1390 lgg « Lojlod 3wl o(53,9LiS ouwlith ooy &g pii 112

9 i3y S0 & Lol § (RS G byl 3 3556 3 926 LS 53 (PAR JgjlKo b 5131 4 St 5300 0,5) 495 B pute 1,85 — 1 Jpiz

o2
Table 1- Radiation use efficiency (g dry matter per MJ PAR) of sesame and chickpea in monocrop and intercropping
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Table 2- The amount of cumulative absorbed PAR (MJ.m) of sesame and chickpea in monocrop and intercropping

treatments at row and mixed planting
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395 )h bae 3 Jolono @oas jl @l U 5 (lages LSS ) 90
Soid gy j o pSol> yelaie 4 (Rehman et al., 1996)
Oniored g o8lidgy Bl el L 3o b id (o0 wpd Ad
A5 8 (Sehl s )5l 4 bgye slagiah gy
s alise ol ol )b (6 puSojluil 4 S o 5l 59, 14 51 aw

{(Hibiscus Sabdariffa L.) 3, <l {(Cynara Scolymus L.)
Ocimum ) ;s (Cassia angustifolia Vahl.) +ss slw
5,5 (Hyssopus  officinalis L.) Léy; (basilicum L.
((Cicer arietinum L.) 3553 4 (Carthamus tinctorius L.)
b Sis 5 ,Yseilo 200 b o908 clale lidl b oS oy olis
apdilo g dpady; Job oSl 2o 5 i JISLISe 0/8
S—id g (6y9- cals it GREIL 5wl LalS X,
@ P By QLS 30 53335 o0 Bgis 13y 9 (Sjaile>
465 59, y (Hadi et al., 2007) 4,LSen o (oola olilke
&9, » (Zehtabian & Javadi, 2003) (cle 5 ololing oLl
2004) b ,Scus (Salsola sp.) joi cile caliste sladisS
{Kochia scoparia L.) 5,L> cile 4565 (¢4, ,o (Askarian,
oSo 5T 655 c9, » (Karimi etal., 2004 ) o)SKen ¢ o005
(Azarinvand et al., 2005) ), \Sen ¢ 154,31 (Atriplex sp.)
e a2t g 355 LS g Sl slwasisS gy
5l sl4s8 (59, » (Khaningjad & Khajeh- Hosseini, (2009)
L eldllas oyl ,3 3,5 6,3l (Koschia scoparia L.) g,ls cale
Jsb i Hialer o (il o)y (698 (5 Gl
@ Jood g 4l JialS (g9 alize polaw )3 dralle 5 azady,
5 olaling ol 039 Vya oo 400 L5 ntisS oyl (59
($9) y= 9= i 5| (Zehtabian et al., 2005) )L Sen
A. 5 Agropyron afghanicum L. x5y 4555 93 545l
cdale jil58l b aS” w3 aseis g 0 )5 aallles |y elongatum L.
A . elongatum L. 4 4l ials gl xe jolay (Jiales Sos
2 aadle Job (Siale 2o )il 5)9d (5 4 Cueglie
B ped 4y ) (MBI Sl apady; Job ks jl g Jol 4,
300 (5 )9 oo L5 51ai 390 (sladisS apblas g azaty) )b
ol 0ad B Aby SYL slacdale )3 5 atily by Yae Lo
g Artimizia vulgaris L. U jues,] 4565 95 (95 2 (5,50 adlllas
(Azarinvand 2007) |, ISen 9 154,31 Lawgs A. scoparia L.
il L 50 LadssS ol ady g (5 alg> a5 4 plslet al.,
5 5l Voo lo 400 cale o g aly (2alS (ol Sl
i oly3 (Ramazani et al., 2009) .ol s cadgio A
Capparis ) ;55 azmlS a8y g (Siasle » (S 5 )9
ecble Jilisl L as wsb lis 9 03,5 b1, (spinosa L.
g 48l ials ()b gine yob 4 ad) 5 (Siuler (SS9 )9
slacdile )3 g amsh Siale JSwbe 1/2 cbile b ) ol
1 edlale s asals ady Lol ol ois ciBgie Jjales 5YL
(Gholami et al., ,\LSen 5 oM 0d i Bge JSwllKo
Vicia monantha ) (¢ yue S Silo 3j4iles (sla asLi 2009)
o> (Sitd g 6ypb Gl L & 5,8 sanliie gy )l (L
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SS9 65 i (sllass 45 2 (LS il g LT s
Sl Al yo 3 b 0ad (6 ojlul Clio plos (5o S
(L Jgia) sy

ol Jodoe Sl 6y9-8 Gliwe Gl LS el oy
OialS S8l Moy> oy 2)90 65 53 )V ga oo 300 o
SIS Liloss asdy s )Y 9o oo 300 jles )3 jo 4.l
L o5l 20> opmizmen (k] JS2) a5 oamlie ()l gina
S s g 3 45 e 4.3l 8IS (K2 Sl
4 late o (i (258 5 28l Jla )3 (jalse Loy Sl
allas Ly a8 (o] JS) Al o Sl 012 (St s
(Moayedi Shahraki et al., 2009) },LSes g (S yaid (S50
i ) eagoliie (Vicia ervilia L.) aslgls ases s)90 5
285 Jaml g eS8 ol by Ol Gl 0958 291 |y (Sits
i g St g (Al el e b L L g )k
(Dodd & Danovan, 1999) s as s 5 5l cou |y Sjale
oaalie gl 4gSomn JSwblKe =0/4 51 5YU (slolog ,
(V. monantha L.) (¢ yue,S Sailo b 4565 ol dulio b S wis
aslllas 5,90 (Gholami et al., 2009) ), Ses § (oM Lansgs a5
Ol callas g «i8)S )8

iy Job wrdils Job «( Sialp Cop o) Al o)
Aty g S yagll oy el SS9 carady) S5
o d2Blo g drady) i ()9 ©pSojlul lp w35 plasl
a3 80 lod o celw 48 e 4 5 cladiges (85 )3
2l s s | Sl 203 2505 (358 gl 01, 5l
ey 5100 jay0 0ad S jody oluss 005 Wl ol
Maguire, ) i awwloee y;5 (1) adsles 5 osliznl b 3j4ilg>

(1962

n Si
R, = ZE (1 dslss)
i=1 i

Wl yady luw =55 5 wilgs e puo TR ddlae oyl j0 oS
Oiples ©leds TN g o)l U jgy dlass ZDj o iyladd o 5> 03
andilo Job a arady; Job cond jl gyegll o il o
Soslawl U b agy asls (Shams et al., 2006) 15 duole
» e sy aalS Jsb :Ske )y ol pruds dal)
Abdul-Baki & ) 355,5 cpaw 100 dae ay Sjasles oy
(Anderson, 1973
3 1 3,5 oy Jloy g 5l aeals oS bl ]
s il g S5l dopd sl o) ot 3l s lel slagygel
Sokal & ) s esliwl Laasls plo 9,5 Jloy clp s )de
LT MiniTab ver. 13 58l a5 jl osliul L .(Rolaf, 1995
S a3l ol S oy b B 3 il s
LSD g, jI F polie o0 b ime ygo pd g plol b yiis

P30l A po )3 (G ymme S Slo s o (B g2 (Sl 9 (59908 A T (2l iyl JIUT gl -1 Jgar
Table 1- ANOVA of the effect of salinity and drought stresses on some seed germination characteristics of vetch

i Sa908 A
Drought stress Salinity stress LRV SV 31 KY) ot
P 15, o P 15 - Measured variables
(P) syl sxe gebanw F 519 (P) s yo sxe el F & 19
P- value P- value
<0.001 817.43 <0.001 12.59 )l oy
Germination percentage
<0.001 111.19 <0.001 34.45 o) Wl e
Germination rate
<0.001 42.38 <0.001 36.51 &) Jb
Radicle length
a alo Jobo
<0.001 31.89 <0.001 33.19
Plumble length
<0.001 11.58 <0.001 66.83 “ “5 ‘_”"
Radicle wieght
<0.001 44.37 <0.001 26.83 & Sl "}_’
Plumble weight
<0.001 4.19 <0.001 63.92 S e l “’Af"‘é
Alomtric index
<0.001 48.28 <0.001 42.09 P ety g3l

Seed vigor index
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odnliie (6l ixe glés ;¥ g0 Luo 200 4150 100 50 (¢4
s VL 3 Sl s a8 (=2 JS2) 400,55
5,5 ke yadon 300 ey 555

B)
120 -
100 4 a
<
=
< g0 4
=]
.S
=
£
5 40 4
&}
20
0 4

Control
PEG (Mp)

Sag=b Gl b 15 el il (ialS cage ()9 S

509905 SxSolr ol I el (l &5 0al 3Lj ol (gjend HLi3
SYLiil g Job Coles 3 & 980 (S S5 02y o2 4 el
Spbien b 5 Wl 5 g pSole el g aslo lia |y L0 Sl
ey yialS 5o,k 5l ()98 i (Khan & Ungar, 2001)
Csl Sas 45 Loy g5 1B L 5 (ieml 3) O Gl
-dlyr w15 1 Bl e Amd i |y Sgeyem b el clacylad
Hung & Redmann, ) »,li& 56 5 jales sy a3 9 55
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5 SLals (LK ,3 Lawys (Medicago sativa L.) asug g (L.
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Fig. 1-Mean seed germination percentage for vetch in different salinity (A) and drought levels (B)
85,5 103 5 Jlais) g 53 LSD 051 ool 1 (6l sine OS] oS jiiio gy (sl (sl uSilio
Means with different letter are significantly different based on LSD test (0=0.05).
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Fig. 2- Mean germination rate of vetch in different salinity (A) and drought levels (B)
505 203 5l e )3 LSDygnjl bl 1 gyl sime GBS oS s By > (sl slaSilie
Means with different letter are significantly different based on LSD test (¢=0.05).
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b 5s5ilsn acaglin ) ol gl (1 JS) 3: 20L
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8 g i 586 o ol il aloyo | ity ol 4yl
aodiy) Voo oo 200 b ()9 clale ialiél b 15 casly 43S
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(Gavahi et 2009) ,LSen g 23S as b a5 ol azily
S cdllas al.,
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2003) (s3ly— ¢ 35,3 by Sis i el e
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(al., 2009; Gavahi et al., 2009
sob dn dzady) Job (6y9 A5 Gl L larady ) Job
LTS sgacs 51 a8 g pobo a0l (Lis 1y (e ialS (gl o
Yoo deo 200 (69 pdaw 3 yio lo 01 & salis 1> yro b
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Fig. 3- Mean radicle length of vetch in different salinity (A) and drought levels (B)
)85 203 5 Jlazs] s 55 LSD g5l ool 1 (6)bsine B3] oS o g > eyl (o ppsSilio
Means with different letter are significantly different based on LSD test (¢=0.05).
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Fig. 4- Mean plumble length of vetch in different salinity (A) and drought levels (B)
25,085 303 5 Jlass! o 53 LSD 9051 (wll yy (6,15 sime M3 oS jtdkia g > gyl (sl yuSilio
Means with different letter are significantly different based on LSD test (0=0.05).
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Fig. 5- Mean radicle dry weight of vetch in different salinity (A) and drought levels (B)
)5 203 5 Jlazs] e 55 LSD g5l ool 1 (6 )bsine B3] oS o g > 2yl (o ppsSilio
Means with different letter are significantly different based on LSD test (0=0.05).
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Fig. 6- Mean plumble dry weight in Petri dish of vetch in different salinity (A) and drought levels (B)
)5 4,3 5 Jlazsl ebas 5 LSD 051 ool 1 (613 sine OIS oS 2o g > (el (eloyeSilio
Means with different letter are significantly different based on LSD test (¢=0.05).



127 oty y g g oSins id

s il 0633 sl bl Ul 4 )98 G5 42 aazalsS
ok pud i &5 (6y0bo 2 393 (Sl oSy 13 IS g s (oo
L (Wahid et al., 1997) 3l St 2,55 5,3 180 cou
G lies clacdalé |y ()5 45 3b ol ol Ll j Lol
Gupmd g dzdlle g ) S (jg 9y 2 )P 26
Laasls ool S cdale (mol38l b g )b )3 4 g (g il
5 il dop jl Sis (slg > & ekl o R
Alg e 2Bl Jloy05 (95 dradle g doddy) D) s g
Bl Bl gyt gy 3 )Sles gl

ot stagdl oyt pSile ol (5 yiagll o
3939 (£ae olaw ,S5 9 dald po (gl pme MBS aS" Mad o
SMsl Yy o Lo 100 550 (clacclale s cpiscen )l
o o Aol Clale (I3l L o)l a5 (6l e
S5 slagles (-8 U2 el ail (i o]
ol ol jl i JSCube 02 clale o (gpiagll o yo
(o8 Js)

ablo 4 erady; Jsb Cond p g)bime Sl (Sis i
s pegdl oy (gial Jomuily SalS L oS (g pgbo 4y il
A G A aBlon W) Jlly Gl Sl o €8l 38l
by 18 b bl ol 53 4 Lol 1ol (i 4 apaty
g «dly (Il s ytegll oy (StS (15 3 (S50l
ol (5 A dnddy) 4 Cond dpdblo wd) o8 cdb

Ll AL (¢ i

B)
0.05 -
a
0.04 4
En 0.03 4
>
§ 0.02 4 b
%)
0.01 - -
0 L] 1
Control 0.2
PEG (Mp)

Seed vigor

Gl L anaile s g (ialS Ny landdle
2 (g cll= 6 JSa) w58 oamliie 3 (S g (5y9 clale
=B Vg e 100 Lo U dpablo Sis 39 595 o
L Y0 se 50 jloss ) dndilo (Kid (jjg 45 035y (55 0jl]
oy s 1y gy mimo NS (Y g0 Luo 100 oy Sis 099
0/2 Loy > anadlo Suts 59 (S i, (I -63)
-6 i) cl 039 aali ) 268 ()b e yob 4 JSblKe
31 oy b (Mahmodi et al., 2008) ), ISen § (35050 (o
ol (Medicago scutellata L.) axsg Sjalgs 5 (Suis L
g asil als (Siis jleg il cou Sis oy« amsh
JECblKe 0/8 clale )3 andble g dvady, Sis 559 8l
g dpddyy SWS (g Jho ol GBS 2 &5 (Shge 3 9
b e JSblKe 0/2 cldale (> avasl

oSS (S5 g s e GRIBIL ) ady (asld
G i (o g kT JSi) cosl ials i 4
Ol L g a5y (gl stme MR oo b Cilises (slacdale
oo (AT JSL8) 2.8 gy halS )dy ey (sl ()5
S ime 3Ms] aals b JSwbKe 02 jlegs p3 4dy as a3l
(o =T JSa) w3l o aals jl j2eS g anils

oM (S_is g 5)5 15 VL w0 & ] ]
i sl jialS 50 Sidles do)yd ol Job jials )y
5o 2l Conty el 9 cpl CpoJuols a8 )0 4 jasls
Jo5 (S5l 5l ey S5l 3 Sl o 4 b a8

A)
0.16 -
a
0.12
b
0.08 - c
0.04 -
0 T T
Control 50 100
NaCl (Mm)

(@) s g 5 (W) (559m0 liSco (51 )lond ;5 (5T anigh U5 Sile w5 4 aiy s L =7 S
Fig. 7- seed vigor of vetch in different salinity (A) and drought levels (B)
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Means with different letter are significantly different based on LSD test (¢=0.05).
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Fig. 8- Alometric index of vetch in different salinity (A) and drought levels (B)
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Means with different letter are significantly different based on LSD test (0=0.05).
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Estimation model the virtual profit of organic wheat in transition period (Case
study of Khorasan Razavi province)
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Abstract

Wheat production with the least use of chemical inputs is an important goal of modern farming to decrease of
negative effects of the use of chemical inputs. This paper has estimated the virtual profit of organic wheat in
transition period using a cross sectional data of 453 wheat producers of Khorasan Razavi province during 2007.
A model introduced to this objective so that it has ability of estimation the virtual yield, revenues, costs and
profit of organic wheat based on traditional wheat input-output data. Results of study showed that yield loss of
organic wheat compensate in extremely six years. It can consider transition period from one to six year based on
price of organic wheat but compensation of reducing farmer's revenue is easier and price pressure on consumer
level is lower in six years transition period. Based on the results of the present study, using of introduced model
structure is recommended in order to estimate the virtual profit of agricultural organic products.

Keywords: Cost, Organic products, Price, Revenue, Yield
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Response of yield and yield components of three sesame (Sesame indicum
L.) cultivars to application of nitrogen and supernitroplus biofertilizer
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Abstract

Recently, biofertilizer application is growing to meet sustainable agriculture goals. The present experiment
was designed to evaluate four nitrogen levels (0, 60, 90 and 120 kg N.ha™) as main plots, two supernitroplus

biofertilizer levels (with and without biofertilizer) as sub-plots on yield and yield components of three sesame

cultivars (Naz, Oltan and Varamin)as sub-sub-plots in a split-split plot experiment arranged in a randomized

complete block design with three replications. Nitrogen rates had a significant effect on number of capsule per
plant, number of seed per capsule, 1000-seed-weight, number of stem branch per plant and seed vyield.
Application of biofertilizers could increase percentage of fertile flower in all cultivars while number of capsule

per plant increased only in Varamin. Application of biofertilizer caused an increase in seed yield by 10%
compared to control. Optimum amount of seed yield was belong to Oltan (3240 kg.ha‘l) with 60 kg N.ha™, Naz

2971 kg.ha) and VVaramin (2319 kg.ha™) with 90 and 120 kg N.ha™. Oltan was superior than Naz while Naz had
better performance than Varamin for seed yield.

Keywords: Number of capsule per plant, Number of seed per capsule, Number of stem branch per plant,
Percentage of fertile flower, 1000-seed weight
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Comparison of two organic fertilizers along with Zn and B elements on
concentration, uptake of nutrients and some growth parameters in millet
(Panicum miliaceum L.)
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Abstract

A field experiment was conducted to study the effect of two organic fertilizers along with zinc and boron
elements on some growth parameters, concentration and uptake of nutrients in millet (Panicum miliaceum L.) by
using factorial based on randomized completely block design with three replications in Qaen region, Iran. The
main treatments were municipal solid waste compost and cow manure (each at 0 and 25 t.ha') and sub
treatments were elements of Zn (0, 50 kg.ha™) and B (0, 10 kg.ha) using their respective ZnSO, and H;BO,
salts. Results showed that treatments interaction had significant effects on total dry matter yield, number of
tillers per plant and plant height of Millet. The highest total dry matter production was achieved by interaction of
cow manure along with Zn and B elements. Concentrations of N, Fe, Zn, B and Cu in plant were increased
significantly by treatments interaction effects compared to control. Interaction effect of organic fertilizers with B
(in the absence of Zn) enhanced plant B concentration significantly, whereas, interaction of organic fertilizers
with Zn (in the absence of B) decreased B concentration in plant. The highest plant uptake of N, P, K, Zn, and B
was observed in plots with cow manure and Zn and B elements.

Keywords: Cow manure, Micro elements, Municipal solid waste compost, Plant nutrition
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Evaluation of yield and yield components in additive intercropping of grain
sorghum (Sorghum bicolor L.) and cowpea (Vigna unguiculata L.) under

complete and limited irrigation conditions
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Abstract

To evaluate the yield and yield components in additive intercropping system of grain sorghum (Sorghum
bicolor L.) and cowpea (Vigna unguiculata L.) under limited irrigation condition, an experiment was conducted
in Research Farm of College of Agriculture, University of Tehran, during spring 2006. The experimental
treatments were arranged in split plots based on a complete randomized block design with four replications. The
limited irrigation (moisture stress) treatments of IR1: normal weekly irrigation (control), IR2: moderate moisture
stress during vegetative and generative growth, IR3: moderate moisture stress during vegetative and severe
during generative growth, IR4:severe moisture stress during vegetative and moderate during generative growth,
were allocated to the main plots and different combinations of sorghum and cowpea in additive intercropping
systems of S1: sole sorghum (weed free), S2, S3 and S4 additive series of 15, 30 and 45% of the sole cowpea
seed rate mixed with full sorghum seed rate, respectively and S5: sole sorghum (weeded), were allocated to sub
plots. The results of the experiment showed that there was a significant effect of limited irrigation systems,
additive intercropping systems and their interaction on yield and yield components of sorghum and cowpea. The
highest grain yield of sorghum was obtained in normal weekly irrigation treatment (control) which was followed
by IR2 irrigation system. The same result was obtained in weed free sorghum treatment which was followed by
additive mixture of sorghum+45% cowpea. Additive mixture of sorghum+45% cowpea was the most stable
production system at different limited irrigation systems. The highest total sorghum yield (equivalent yield) was
obtained in IR1-S4 treatment which was followed by IR2-S4. Based on the results of this experiment the additive
mixed cropping of sorghum+ 45% sole seed rate cowpea at moderate limited irrigation (IR2) could be
recommended for yield advantages, higher income, and more efficient utilization of resources in arid and semi
arid areas of Iran.

Keywords: Equivalent yield, Intercropping, Water stress, Weed,
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The effect of high density and depth of planting on agronomic characteristic of
Saffron (Crocus sativus L.) and corms behavior
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Abstract

In order to investigate the effect of high density and depth of planting on agronomic characteristic of Saffron,
a field experiment was conducted as a complete randomized block design with three replications in Faculty of
Agriculture, Ferdowsi University of Mashhad, Iran during two growing seasons of 2008-2009 and 2009-2010.
Treatments were six levels of high densities (8, 11, 13, 16, 19 and 21 ton corms per hectare) and three planting
depths (5, 10 and 15 cm). Results indicated that the flowering rate increased in the second year and maximum
and minimum of flower number, dry weight of flower and stigma were observed in 10 cm and 5 cm planting
depth, respectively. With increasing corm density, flower number, dry weight of flower and stigma were
increased significantly and maximum flower number, dry weight of flower and stigma were obtained in 19 and
21 tone corm per hectare. Result of this study showed that the maximum flower and stigma yield was obtained
with 10cm planting depth and 19 t.ha™. The highest and lowest number of corms observed in 21 and 8 t.ha™
corms planting with 213.17 and 80.22 corms in m? respectively; however, the maximum dry weight of corm was
obtained in 11 tone corms per hectare. The maximum and the minimum of corm number was found in 5 cm and
15 cm planting depth but the highest and lowest dry weights of corm was obtained in 15 cm and 5¢cm planting
depth, respectively.

Keyword: Corm yield, High density planting, Planting depth, Stigma and flower yield
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Studying correlation and regression equations between traits of grain corn
under different fertilizer combinations and drought stress condition
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Abstract

In order to study the combined and separate effects of phosphorus fertilizer, phosphate-solubilizing bacteria
and mycorrhizal fungus on adjusting and reducing the loss of yield resulting from drought stress during the stage
of growth of grain corn (SC704) an experiment was performed in Aboureihan Campus of the University of
Tehran, Iran, during 2007-2008. The experiment was conducted as split plot based on a randomised completely
block design (RCBD) with four replications. Experimental factors were drought stress as the main-plot
[irrigation after 50 [without drought stress], 100 and 150 mm evaporation from pan class A, and fertilizer
compounds as the sub-plot (100% phosphorus (bs), 50% super phosphate triple+ mycorrhizal fungus +
Phosphate-solubilizing bacteria (b,), mycorrhizal fungus + Phosphate-solubilizing bacteria (b;), 50% super
phosphate triple + Phosphate-solubilizing bacteria (bs), and 50% super phosphate triple + mycorrhizal fungus
(bs)). Drought stress happened after seedling establishment. Result of variance analysis showed that drought
stress significantly affected plant height, stem dry weight, stem diameter, ear height, kernel number per row, 300
kernel weight, ear weight, ear length, ear diameter, cob diameter, kernel depth, cob percentage and total yield
traits. Also, there was not significantly difference between fertilizer treatment for number of Leaf per plant, stem
diameter and ear height traits. All the assessed traits in b2 inoculated treatment showed of higher values than
other treats under water deficit stress condition. Furthermore, the investigated traits of b5 treat under severe
water deficit stress were significantly less pronounced than normal irrigation and low stressed conditions. The
results showed that all measured traits in seed inoculums with b2 under the low drought stress stood higher than
other treats. Using stepwise regression was performed for grain corn in all conditions and in high stress
conditions four traits have been extracted, which describe most 90% of yield variations. These results have
completely coincidence with simple correlation analysis.

Keywords: Mycorrhiza fungies, Phosphate-solubilizing bacteria, Super phosphate triple
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Evaluation of freezing tolerance in safflower (Carthamus tinctorius L.) genotypes
under controlled conditions
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Abstract

In order to evaluate the effect of freezing stress on safflower (Carthamus tinctorius L.) genotypes, an
experiment was conducted in Faculty of Agriculture, Ferdowsi University of Mashhad, Iran. Treatments
included 6 genotypes (K.W.3, K.W.6, K.W.16, Zarghan 279, Line 295 and I1L-111) and freezing temperatures (0,
-4, -8, -12, -16 and -20 °C). The trial was arranged as factorial based on completely randomized design with
three replications. Plants were grown in small pots in natural environment till 5-7 leaf stage and then transferred
to controlled conditions and freezing stress were imposed. Survival percentage, plant height, number of nodes
per stem, length of internodes, leaf number and area, stem, leaf and plant dry weight were determined after three
weeks (end of recovery). Results indicated that there was no difference between genotypes in survival
percentage and lethal temperature 50 (LTsg) was between -13 to -13.5°C. Recovery of plants showed that the dry
matter of safflower genotypes was significantly different and the lowest was belonging to IL-111 genotype. The
lowest LTsy and Reduced Dry Matter Temperature 50 (RDMTs,) was belong to the Line 295 and IL-111
showing the recovery weakness of these two genotypes compared to others.

Keywords: LTsy, RDMTs,, Recovery, Survival percentage
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Allelopathic effects of pigweed (Amaranthus retroflexus L.) organs on seed
germination and seedling growth of canola (Brassica napus L.)
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Abstract

Greenhouse and laboratory studies were conducted to examine the allelopathic effects of water extracts of
pigweed (Amaranthus retroflexu L.) leaf, stem, root and flower at different growth stages on canola seed
germination and seedling growth. Water extracts of leaf, stem, root and flower as individually, binary, ternary
and quadri mixtures at 0, 50 and 100% concentrations were made and their effects on the germination, shoot and
root length, shoot and root dry matter of canola were investigated. Experiment was conducted in a completely
randomized design in factorial arrangement with three replications. The results showed that quadric mixture of
leaf, stem, root and flower exerted the most inhibitory effects on canola germination at 100% concentration in
maturity stage. The most inhibitory effects on canola shoot length at 100% concentration in 2-4 leaf stage were
observed in ternary mixture of leaf, stem and root extract. Quadric mixture of leaf, stem, root and flower extracts
had the most inhibitory effects on canola root length at 100% concentration in maturity stage. The most
inhibitory effects were observed in quadric mixture extract on canola shoot dry matter at 100% concentration in
maturity stage. Ternary extract of leaf, stem and root extracts showed the most inhibitory effects on canola root
dry matter at 100% concentration at 2-4 leaf stage.

Keywords: Joint effects of allelochemicals, Vegetation stage and flowering stage, Weed
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Effects of planting pattern and the first irrigation date on growth and yield of
saffron (Crocus sativus L.)
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Abstract

Studies on crop improvement of saffron (Crocus sativus L.) can play an important role in development of this
native crop. In this context, an experiment was conducted at Agricultural Research Station, Ferdowsi University
of Mashhad, Iran, as a factorial based on randomized complete block design with three replications, during 2005-
2010 years. First studied factor was planting pattern of saffron (planting distances of 20x5, 20x10, 20x15 and
20x20 cm) and the second one was irrigation management (first irrigation performed at the beginning of
September, the beginning of October and early November). During these experiments these criteria were studied:
fresh flowers yield, stigma dry yield, fresh and dry forage yield, number of mother corm, number of replacement
corm, replacement number of corm per mother corm, the total weight of corms without scales, the total weight of
scales, weight ratio of corm scales-less to scales, the total weight of corms, the average weight of corms, average
diameter of corms, average number of buds per corm, the total number of buds, the percentage of corm with
abnormal root, leaf dry weight and leaf area. The results showed that, only the planting pattern was affected the
studied indexes and the influence of irrigation time and interaction effects between planting pattern and irrigation
was not significant. The results of mean comparison showed that the pattern 10*20 cm was comparatively
advantage in respect to the studied characteristics. As in this treatment more fresh flower yield (170 kg.ha™), dry
stigma yield (12 kg.ha™), average weight of corms (9.2 g) and average corm diameter (1.5 cm) was observed.
The highest yield of fresh and dry forage (3916 and 1276 kg.ha™, respectively) was obtained in the pattern 5x20
cm, and then was located 10x20 cm. Moreover, the highest frequency of corm was stand in weight of less than
three grams and less than two centimeters in diameter.

Keywords: Cash crop, Flower, Forage, Stigma
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Evaluation of barley (Hordeum vulgare L.) and faba bean (Vicia faba L.) yield in
different density and mixture intercropping via competition indices
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Abstract

In order to study the intercropping of barley (Hordeum vulgare L.) and faba bean (Vicia faba L.) an
experiment was conducted as factorial based on randomized complete block design with two factors and three
replications at Sari Agricultural Science and Natural Resources University during 2009. The first factor was two
seed ratios include Dy: 75 and 150 kg.ha™ of faba bean and barley, respectively (optimum seed ratio) and D,: 100
and 200 kg.ha® of faba bean and barley, respectively (high seed ratio) and the second factor consisted of
different planting ratio, P;: sole cropping of faba bean, P,: 50% faba bean + 50 % barley, Ps: 75% faba bean +
25% barley, P4: 25% faba bean + 75% barley, Ps: sole cropping of barley. Land equivalent ratio (LER) indicated
that intercropping of 25% faba bean + 75% barley was better than 50% faba bean + 50% barley. According to
significant interaction effects of density and intercropping ratio in terms of seed yield and some competitive
indices for both crop species, the highest barley and faba bean yield (3306.66 and 4884.56 kg.ha™, respectively)
were observed in sole cropping with high density. In this experiment, the 75 % faba bean + 25 % mixture with
high density was recorded highest intercropping yield, barley aggressivity value and 27% vyield increases of
barley in mix-proportion compared to sole crops. Also, the most of faba bean aggressivity value and faba bean
yield increases in mix-proportion compared to sole crop were obtained when 25% faba bean + 75% barley
mixture with optimum density was used. Furthermore the 75% faba bean + 25% barley treatment plus optimum
seed ratio had highest system productivity index.

Keywords: Actual yield loss, Aggresivity value, Land equivalent ratio
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Evaluation of radiation absorption and use efficiency in replacement series
intercropping of chickpea (Cicer arietinum L.) and sesame (Sesamum indicum
L.)
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Abstract

The present study was carried out to evaluate radiation absorption and use efficiency (RUE) in replacement
series intercropping of chickpea and sesame. The Experiment included main factor A (planting methods) with
two levels a; (row planting) and a, (mixed planting) and factor B (replacement planting pattern) consisting of five
levels b; (chickpea monoculture), b, (75% chickpea+25% sesame), bs (50% chickpea+50% sesame), b, (25%
chickpea+75% sesame) and bs (sesame monoculture). The experiment was arranged in a split plots based on
randomized complete blocks design with three replications. Results showed that sesame RUE was higher than
chickpea RUE in all treatments. The amount of sesame RUE varied from 1.33 up to 2.07 g.MJ" PAR and from
1.27 up to 1.66 g.MJ™ PAR in row planting and mixed planting, respectively. RUE chickpea, also varied from
0.86 up to 1.14 g.MJ* PAR and from 0.48 up to 0.99 g.MJ' PAR in row planting and mixed planting,
respectively. The results also showed that sesame and chickpea RUE of intercropping treatments was higher than
monocrop. In general, the amount of RUE of both crops in row planting was higher than mixed planting either in
intercrop or monocrop treatments. On the basis of these results the best recommendable treatment for
intercropping is 75% chickpea+25% sesame based on row planting. The chickpea RUE of this treatment was
highest level (1.14 g.MJ™) among the other treatments and the sesame RUE of this treatment was higher than
sesame monocrop RUE. The results of radiation absorption showed that in row intercropping treatments the
amount of radiation absorption was higher than sesame monocrop but had not significant differences with
chickpea monocrop. The amount of radiation absorption of mixed planting was lower than row planting.
Furthermore, the differences between radiation absorption of mixed intercropping treatments and monocrop were
not equal to the differences between radiation absorption of row intercropping treatments and monocrop.

Keywords: Mixed intercropping, Photosynthetic active radiation, Row intercropping, Shading
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Effect of drought and salinity stresses on germination indices of vetch (Vicia
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Abstract

One of the important issues in the arid and semi-arid regions is the water deficit and soil salinity. Therefore,
selecting tolerant species to salinity and drought especially in seed germination and emergence stage is
important. In the present study the effects of drought and salt stress on seed germination of vetch (Vicia villosa
L.) which is palatable forage was investigated. The germination percentage, germination rate, plumule and
radicle, seed vigor and alometric coefficient under both stresses were recorded. A completely randomised design
was carried out using six salinity treatments (control distilled water, 50, 100, 150, 200 and 300 mM NacCl) and
six drought treatments (control, 0.2, 0.4, 0.6, 0.8 and 1 MPa polyethylene glycol 6000). For each treatment 15
seeds in Petri dish were placed as replicate and put in Gerrminator for two weeks. Results showed that both
stresses significantly (P<0.001) influenced seed germination trait as a result we found a significant reduction of
percentage of seed germination, seed germination rate, plumule and radicle, alometric coefficient, and seed
vigor. Seed germination was found up to 300 mM NaCl and 0.2 MPa whereas the growth of stem and root
stopped at 100 and 200 mM NacCl, respectively.

Keywords: Germination percentage, Germination rate, Plumble root, Radicle root, Seed vigor index
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Abstract

In order to investigate the effect of various rates of phosphorus fertilizer and efficiency amount of
broadcasting and banding methods on yield and yield components of corn (Zea mays L.), a field experiment were
arranged in a split-plot design based on a randomized complete block design with four replications at the
Research field, Ramin Agricultural and Natural Resources University, Mollathani, Khouzestan, Iran, during
2008 growing season. Treatments included: phosphorus various amounts (0, 150 and 300 kg.ha™) as main factor
from triple-super phosphate source, and fertilization methods (broadcast fertilizer, banding fertilizer in depths of
10, 20 cm and double banding application in depths of 10 and 20 cm), as sub factor. The results indicated that
interaction of phosphorus fertilizer various rates and fertilization methods did not have a significant effect on
yield and yield components of corn grain (exception biological yield). However, all various phosphorus fertilizer
rates and fertilization methods caused significant differences among grain yield, harvest index and the number
grain per row. Between the number of grains per m? and 1000-Kernel were signification differences while
fertilizer rates were not significantly different on traits. The number row per ear was not affected by any
treatments. In addition, grain yield of double banding treatment was 34% higher than broadcast fertilizer
(control) and in fertilizer rate of 150 kg.ha™ 36% it was higher than 0 kg.ha™.

Keywords: Banding fertilizer, Fertilization method, Grain yield

1, 2 and 3- MSc student Agricultural organization of Khouzetan, Prof. of Agronomy Department, Ramin Agricultural
and Natural Resources University (Khouzetan) and MSc student of Agronomy, Ramin Agricultural and Natural
Resources University (Khouzetan), Iran, respectively.

(*-Corresponding author Email: malekloveymi@yahoo.com)



Contents

Paper topic Author(s)
Estimation model the virtual profit of organic wheat in transition period (Case study of Khorasan Razavi
province)

M. Ghorbani, M. Rajabzadeh and H. Zare Mirakabad

Response of yield and yield components of three sesame (Sesame indicum L.) cultivars to application of
nitrogen and supernitroplus biofertilizer

R. Hasanpour, H. Pirdashti, M.A. Esmaeili and A. Abbasian

Comparison of two organic fertilizers along with Zn and B elements on concentration, uptake of nutrients
and some growth parameters in millet (Panicum miliaceum L.)

T. Nezhad hoseini, A. R. Astaraei, R. Khorasani and H. Emami

Evaluation of yield and yield components in additive intercropping of grain sorghum (Sorghum bicolor L.)
and cowpea (Vigna unguiculata L.) under complete and limited irrigation conditions

S. Sanjani, M.B. Hosseini, M.R. Chaichi, and S. Rezvan beydokhti

The effect of high density and depth of planting on agronomic characteristic of Saffron (Crocus sativus L.)
and corms behavior

A. Koocheki, A. Siahmarguee, G. Azizi and M. Jahani-Kondori

Studying correlation and regression equations between traits of grain corn under different fertilizer
combinations and drought stress condition

M. Zarabi, I. Alahdadi, G.A. Akbari, H. Iranejad and G.A. Akbari

Evaluation of freezing tolerance in safflower (Carthamus tinctorius L.) genotypes under controlled
conditions

A. Nezami and Z. Boroumand Rezazadeh

Allelopathic effects of pigweed (Amaranthus retroflexus L.) organs on seed germination and seedling
growth of canola (Brassica napus L.)

T. Hamidi and R. Hamidi

Effects of planting pattern and the first irrigation date on growth and yield of saffron (Crocus sativus L.)
A.A. Mohammad Abadi, P. Rezvani Moghaddam and J. Fallahi

Evaluation of barley (Hordeum vulgare L.) and faba bean (Vicia faba L.) yield in different density and
mixture intercropping via competition indices

F. Eslami Khalili, H. Pirdashti and A. Motaghian

Evaluation of radiation absorption and use efficiency in replacement series intercropping of chickpea
(Cicer arietinum L.) and sesame (Sesamum indicum L..)

F. Hosseinpanahi, F. Pouramir, A. Koocheki, M. Nassiri and R. Ghorbani

Effect of drought and salinity stresses on germination indices of vetch (Vicia villosa L.)

S. Ghaderi, J. Ghorbani, P. Gholami, A. Karimzadeh and F. Salarian

Influence of various rates of triple super phosphate and fertilizer efficiency of broadcasting and banding
methods on yield and yield components of corn (Zea mays L.)

M. Loveimi, A. Bakhshandeh and A. Chaab

English abstracts

Page

25

36

65

72

83

93

105

120

130

138-150



