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Table 1- Soil physical and chemical properties

(Amount) ,luse

(UNit) g 50511 g

(Parameters) yil,b

(Clay Toam) ., 75

(Soil Texture) cal

7.23 (PH) <zl
1.52 ds.m* (EC) (i bl
0.476 (OC) J1 cn5
8.658 mg Kg* (P) saus
1375 gKg* (CaCO3) Sl

(MBC) (19550 0355 caums; 255 5 (TN) IS (359,55 {OC) 1 05 eSile cmgliio =2 Jgut>
Table 2- Mean comparisons of organic carbon (OC), total nitrogen (TN) and microbial biomass carbon (MBC)

847 Camnd §

( 5::’? s o );:;;) (20,) 5 gl (s0) JI o ol
¢ : o TN(%) OC (%) Lo

MBC (mg C Kg soil™)

190.88° 385.188" 0.492°* OM; a5 5ol wlowy
260.2° 424.9° 0.552? oM, Straw residue
290.79° 419.962° 0.565° Bo oljges
160.29° 390.125° 0.479° B, Burning
210.58" 394.875" 0.494° No oy 365
240.51° 415.212° 0.55% N1  Nitrogen fertilizer
270.49° 405.656° 0.543° Po &S
180.6° 404.431° 0.502° P Tillage

25,05 0105 pedans )3 (4S5l (901 ol o (6 5 sime gl gt o 13 S jitie gy s (clapSile *
* For each column, values marked with the same letter are not signicantly different at the P = 0.05 level according to Duncan’s
multiple range test (DMRT).
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Table 1- Soil chemical properties for field trial

Sols RS P
D (PPM) sty (PPM) i (opm)
S pH Potassium  Phosphorus _pp

EC(dS/m) Nitrogen
1.2 747 119 25 15.5
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(Mazaheri et al., 2001) 13,5 o3l 2 9 1 & ¥oleo
LER=RY Jsl &S +RY o3 &5 (Laslns)

Yi
RY=—
m

=Yg bale o1 ases 5,8l TY; Yolao (pl j3 &S
Al S S5 53 4555 olen 3,Sle
L balwe sbacais’ > LER duslow (gl cusl 5 o p5Y
Sl g 0ad odliid jpslacile b pall clacuis 5 il
spcdile Ga palls Sl (g0 byl (slacas
23,5 edlatul

(240sle0)

9y Oy 5 0j9 9 SIS 0jg

L oIt olom ol paieie () 1 S 53 o pghilen
dy g it bjlog (g 3 1) K3 (59 oYL jpedile J S
S 5505 Gla)les b )] 5,Shas M3 Jol ety > (oguas
hbs Lugl 50 louy Jka syl balowe cuisS™ Jgl cpz 53 59 YU
ob L opl a8 dg pdaw dnly j3 Sis ool wdgs Hlas I g A,y
Lo 1l I3l 3 £3o9n 8 (ool o813 sl ety 5 o8
2 oS ol 5Vl 515 4 gl 5 250 o 25ly > S
S gt slsleg 3 351 b o 5YL 5 Shes as ol
Jol cuslyy y3 o doly 13 Siid o3lo W5 (o YL 5 5 pecale
CulS j pgd Sl )3 a2 Sl g (lou) palld cuiS 4 by
Lol gy pdaw doly j3 Sis oslo gy (o YL )b Il b,
90 ooy, Hlke s)ls baolsw slass o Suis oole aJgr BB
3 a8 Yl pgd il 3 (aAld plouy b () iS5 Loyl
bolseo (slozis jo oS 2gy opl Ll aisS L ud sanlie ol cubls
380ac 31 VL oy e 3 St ke > Slae jymiile ] |
2 by oA CuiS )5 a0 3 0 ol o > St el
o pg3 oy 3)Soe (5,midle S pas g JpuS) bl g3 o
bl cdl gl o

e (YL b jadile JS L gl pals cuss
AL )l bloeo (slacaiS o (2U) 551 o 9 5 S 5
sy ) spmcile S Uy s, bglsia i 5 lon) civs)
a8 50 ol et 4SS g b JIB gan Lol o SiS 0ole

1 - Land equivalent ratio
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Figl: A) Fresh weight of sweet basil in the first and second harvest, B) dry weight of sweet basil in first and second harvest.
)15 K385 b o)b Lne B U5 oo 13 LSD (jg0j1 ol r asliio B Sy Jlas (gl (sla oy Sileo *
* Means with at least one similar letter, are not significant different (p<0.05) based on LSD test.
S: Monocrop of sweet basil,( L, jalls cuis) 452B: Strip inter cropping with four rows of sweet basil, two row bean
(Lag 9 olou, she )ly belse cuis), 1b1: Row intercropping (s, bylx. cis), 4B2S: Strip inter cropping with two rows of
sweet basil, four rows of bean (g ,ke o, 9 o)l byl cuzs), +W: Weed free (jacile Jyus o9n)

=xe yobo a5y clacale oS dg ol 00l LS (5158 e
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0wy bl &y peSd o2lgils LS b bl cuis baylyd cow

(Muni et al., 1998) c.l
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Fig2: Total dry weight (g.m™) of sweet basil obtained of the first and second harvest in different treatments and under of
weed control and weed free.

)5 ZoaSy b gyl me M UE o ;5 LSD el bl p aslitie i o Jolas (lyls sla 5 Sola™
* Means with at least one similar letter, are not significant different (p<0.05) based on LSD test
S: Monocrop of sweet basil (L, Lalls cuis), 4S52B: Strip inter cropping with four rows of sweet basil, two row bean
(Lag 9 ol she )ly belse cuis), 1b1: Row intercropping (s, bylx. cis), 4B2S: Strip inter cropping with two rows of
sweet basil, four rows of bean (g ,ke o, 9 )l byl cuzs), +W: Weed free (jacile Jyus o9n)
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Fig3: A) Leaf percent of dry mater obtained from the first and second harvest of sweet basil in different treatments. B) Stem
percent of dry mater obtained from the first and second harvest of sweet basil in different treatments and under of weed
control and weed free.
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* Means with at least one similar letter, are not significant different (p<0.05) based on LSD test

S: Monocrop of sweet basil (L, Lalls cuis), 4S2B: Strip inter cropping with four rows of sweet basil, two row bean
(Lag 9 ol she )ly belse cuis), 1b1: Row intercropping (s, bylx. cis), 4B2S: Strip inter cropping with two rows of
sweet basil, four rows of bean (g ,ke o, 9 )l byl cuzs), +W: Weed free (jacile J,us o9n)
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Fig4: Leaf to stem ratio of dry mater obtained of first and second harvest of sweet basil in different

treatments and under of weed control and weed free.
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*Means with at least one similar letter, are not significant different (p<0.05) based on LSD test
S: Monocrop of sweet basil (L, Lalls coiS), 4S2B: Strip inter cropping with four rows of sweet basil, two row

bean (Lugl 95 oyl ke s)ly byl cuis), 1b1: Row intercropping ( >, belse cois), 4B2S: Strip inter cropping with
two rows of sweet basil, four rows of bean (Lug) ,lea b, 93 ()ly bolee cuis), +W: Weed free (j acile S8 oy9)
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2 gl Sy dop a5 W3S 5155 (Singh & Ram 1991)
5 Ly by o ¢S 55 59 Lalls S 5 YL bl S
olS g3 pl bolsee kS jo Suid o3le S sy o YL gl
WU )y » (Maeffei & Mucciarelli, 2003) .i 3,15
e oS codosd IS sadile SRSy bye cuiS
Aad o pials Hlals ol Sy e w g Sy sy luad
(Liebman & Dyck, 1993)
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Fig5: Oil percent obtained from the second harvest of sweet basil in different treatments, B: Oil yield (kg/ha) obtained from
the second harvest of sweet basil in different treatments.

S: Monocrop of sweet basil (Lo, Lalls ciS), 4S2B: Strip inter cropping with four rows of sweet basil, two row
bean (Lugl 95 oyl ke s)ly bglse cuss), 1b1: Row intercropping ( >, belse cois), 4B2S: Strip inter cropping with
two rows of sweet basil, four rows of bean (Lug) lea bu, 93 (5ylg bolsee cui), +W: Weed free (j acile S8 oy9)
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(Natarjan & Whilley, 1980) .. W oo omed 8,55 )3 jum cbadile 13l cou Loy Lol

M550 s Lol a8ls 2las o 5pn sladile b o yloj o

soadle J S ous g J S bl i il Cou Lalls CulS g balse CuiS dilisee g lod 53 Loy 3,5es sl5alg 3,50es -2 Jgas
Table2- Yield and Yield components of bean in different treatments with and without weeds

3 .
P ey . SNERRTRNE
SS590m = LS e 09 alddlax il dlawy L
T PeSS) o g R
35 0,5 5kS) LSa e (055) &l &g A 4>
(S G w100 seed Number  Number g number Treatment oy
- Grain Harvest — eight of seeds/  of seeds/ Number of
Biomass yield index ) plant pod of pods/ ~ branches/
yield (Kg /ha) plant plant
(Kg/ha)
3673dc 1399d 38.1a 24.33a 77.12bc 3.3a 23.08dc  4.7ab* 4B2S 9
4653hc 2173c 49.38a 24.5a 53.36¢d 2.8a 18.75dc 4.6ab B .
1479e 672e 45.6a 21.8a 39.25d 3.16a 12.33e 4.08b 4S2B V‘\’/ij
2900de 1133de 3% 24.6a 43.6d 3.06a 14.62de  4.75ab 1B1 free
5466b 2365hc 43a 25.3a 97.7ab 3.19 30.75a 5.08a 4B2S ol
8169a 3433a 42.7a 23.6a 80.07b 3.2a 25.3ab 4.7ab B o9 Y
3017de 1282de 43a 23.27a 94.4ab 3.3a 24.8ab 4.9ab 4S2B Wetedl
6015b  2806ab  47a 26.1a 1209a  337a 3053 5.2a 1B1 eontro

) K035 b ()b sine SN LSD (yg0jl bl s aiil o allio Gy o shls 45 s 3 Silio wiiio i gl 5 (ygis b ,3*
* Means of each column with at least one similar letter, are not significant different (p<0.05) based on LSD test
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Table3- Land equivalent ratio and relative yield of bean and sweet basil in different treatments.

jpedile J 08 L Weed control jpdle J,8 900 Weed free
: ol A , ol b
3, o2 O 2tlegd | s, a2 ol 2ty o
1bl 9 4B2S 1bl 29 4B2S Treatment
452B 4528
0.73a* 0.37d 0.7a 0.52cd 0.31d 0.64bc* ""’9) “’3” LER
Relative yield of bean
0.53abhc 0.67ab 0.37c 0.77a 0.67ab 0.43bc "b“’ 3> LER )
Relative yield of sweet basil
1.26ab 1.04bc 1.07bc 1.29a 0.98c 1.07abc JS_LER .
Land equivalent ratio

) K085 b (g sine SN LSD ygnl ol s il o dilie Ggps (slyls 45 oy Silie Cio y (sl g Cidy o 2 *
* Means of each row with at least one similar letter, are not significant different (p<0.05) based on LSD test
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Fig6: Leaf area index of bean in different treatments, A: strip intercropping with four rows of sweet basil, two rows of
bean(4S2B) and row intercropping (1b1). B: Monocrop of bean (B) and strip intercropping with four rows of bean, two rows



1389 5l 3 oyl 2 alor g 5)9liS ol pgs 4y pii 392

of sweet basil (4B2S), Weed free (+W).
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Fig7: Leaf area index of sweet basil in different treatments, A: strip intercropping with four rows of sweet basil, two rows of
bean(4S2B), B: strip intercropping with four rows of bean, two row sweet basil (4B2S), C: row intercropping (1b1). D:
monocrop of sweet basil (S), weed free (+W).
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Fig8: Height of bean in different treatments in harvest stage
By K03 b oy e MBI YD o 13 LSD 901 olil pr ailiio i K Sl (slyls (elayeSolio *
* Means with at least one similar letter, are not significant different (p<0.05) based on LSD test

B: Monocrop of bean (Lsg) alls cuis), 4S2B: Strip inter cropping with four rows of sweet basil, two row bean c.:s)
(Lg 95 obuy s> c)ly belsxa, 1b1: Row intercropping ( s, bglxe cuis), 4B2S: Strip inter cropping with two rows of
sweet basil, four rows of bean (Lug) jla b 9 (6)ly belse cus), +W: Weed free (jacale S 9)
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Height (Cm)
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Fig9: Height of sweet basil in different treatments in harvest stage
By K03 b gl e GMBIUD das 13 LSD g0l bl asliio i 5 Sl (gl (sl s S0L®
*Means with at least one similar letter, are not significant different (p<0.05) based on LSD test

B: Monocrop of bean (Lsg) alls i), 4S2B: Strip inter cropping with four rows of sweet basil, two row bean c.:s)
(Lg 95 ol sl c)ly belsa, 1b1: Row intercropping ( —s, bglxe cuis), 4B2S: Strip inter cropping with two rows of
sweet basil, four rows of bean (Lug) jla b, 93 (6)ly bl cus), +W: Weed free (j,acale S 9)
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Fig10: The effect of intercropping treatments on weed dry weight (g.m-2). A: monocrop of bean (B+W) and sweet basil

(S+W), B: Row intercropping (1b1+W), strip inter cropping: 4row sweetbasil, 2 row bean (4S+2B+W), 4 row been 2 row
sweet basil (4B2S+W).
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Figll: Weed dry weight in different treatments of weed free in harvesting stage (g.m-2).
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* Means with at least one similar letter, are not significant different (p<0.05) based on LSD test
B: Monocrop of bean (Lyy) ,alls cuis),S: monocrop of Sweet basil (\bu, alls cuis), 452B: Strip inter cropping

with four rows of sweet basil, two row bean (Lug 93 ol > s)ly bl cuis), 1b1: Row intercropping bgbxe c.s)
(>, 4B2S+W: Strip inter cropping with two rows of sweet basil, four rows of bean ks o, 9 ()ly blse cuis)
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Fig 12: Linear regression between weed dry weight and crop dry weight (g.m?)
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Fig. 1. Planting and emergence dates of common lambsquarters and corn.
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Figure 2. Effect of common lambsquarters emergence
times (A), densities (B) and interaction of
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At the part of C, (#) and () shapes show 14 and 7 days

earlier emergence of weed related to corn, respectively.
Triangle shape (™) shows concurrent emergence time.
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Figure 4. Effect of common lambsquarters emergence times (A), densities (B) and interaction of emergence*density (C) on Corn and
weed dry matter.

At the part of A and B, (#) and (=) shapes are related to common lambsquarters and Corn, respectively. At the part of C and D, (#) and (<)
shapes show 14 and 7 days earlier emergence of weed related to corn, respectively. Triangle shape () shows concurrent emergence time.
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Fig 3- Effect of fungal strains in the laboratory conditions
on disease development in Cuscuta campestris .
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Fig 1- Germination percentage of dodder seeds in different
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Fig 2- Seedling length 10 days after germination started in
different treatments.
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on disease development in Cuscuta campestris seedling.
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different treatments in the greenhouse condition.
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Cowgs 935 (59, 2 ok g o yd aild 3,50os yShos (13l y CudlS il )l g udy o g 3y (S9y ol il ylg 4355 b -1 Jga>
R
for the number of fruit, number of seed, 1000- seed weight, seed and oil yield and oil content in Table 1- Analysis of variance
intra and inter spaces and planting pattern for pumpkin intra and inter spaces

e fom o Sy 3, Slos
ot 2l &3l sy ga0 DAy EHERIREY I3 5132 05 &l 3,Sdos o9, ,
Sov df N. Fruit N. seed 10\,(\),gigsﬁfd Seed yield oil O"I}s'”ld
content 1ye
I:’;ij; 2 2041666.67 5.05 104.20 18294090.62 1.45 25510.9
ey o alold 1 1500000.00™ 5014.15" 153.52"™ 106392.17™ 3.37™ 10.91™
Inter row space (A)
Eurarj)r 2 8375000.00 241.45 74.87 2479799.09 4.22 4745.16
) (s Alolé 1 28166666.67°  2494.92" 10.53" 3030253.86"  11.48" 1739.44
Intra row space (B)
E9y 9 o Abols Jlise ) X X N
@, 1 20166666.67 2977.05 0.02" 212410.12"™ 17.00 1894.64 ™
A*B
Error 4 1791666.67 185.22 373.50 97205.78 0.63 167.55
<3l el 1 4266666.67" 51.34" 1735.70° 7898403.45™ 0.67™  9248.08**
Planting pattern
9 <) on Aol blise 51
cusls )l 1 66666.67"™ 145,53"™ 78.12" 45,18"™ 0.96™ 37.30™
A*C
@3y 59y Ahols Jlie 1
cusls il 1 240000.00™ 1084.07™ 521.73™ 14.9™ 20.91" 633.45"
B*C
E9y 9 o abols Bl )
casls )l g i, 1 2666666.67" 654.17" 83.25" 159896.92™ 11.21™ 1174.04™
A*B*C
Error 8 2500000.00 250.27 259.85 278478.56 2.77 277.34
2o 195 Jlaasl maw (3 )b xe i p 4 ** gF 1S
" and ** are non- significant and significantly at 0=0.01, respectively.
20000 + A 20000 - B
T a < a
= 15000 - b £ 15000
g g b
E 5
= 10000 - + 10000 -
5 5
£ £
% 5000 - E 5000 -
z z
O O
20 40 One way Two way

Intra-row space (cm) Planting pattern

Conrgy 935 (USSR 3 31as5) ogne a5 1 (48,1 93 9 48, 50) Codl il () 9 (resiil 40 §20) cys, (59, adbold S1() -1 JS&
Sl
Fig 1- The effect of (A) intra row space (20 and 40 cm) and (B) planting pattern (one and two way) on the number of
pumpkin fruit (per ha)
55 2035 Jlesl pdauw 3 S0l 905 Lol pr (513 i IS (S 1 53 S e g syl (slapSile ¥
* Means within a shape followed by the same letters are not significantly different at a=0.05.
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L Conw] 05 0940

Qg WSy Gialisl a8 3,8 3155 50 (Nerson, 2005) gy
A oLS ol ogae daw iolidl el wpe yio y> g 8 4 05 ]
5 (Hafideh, 1985; Ebadi et al., 2008) wlidss ;5> gl
050 s iulial balyd (0 1) (gAelS Cuwgy 938 oguo dlixi Dgupy
ool 00l LS

Cogy 985 090 Sl 1 ) (g5) 9 om abols Lilite
2 090 2 oyt (1 Jga2) 592 (p<0/05) Jb e (5318
15833 Lyl 20 sy (g9, alols ¢ yio 20id) oy alold
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Gy poye Ly ad Sy cutls )l )5 o8 e sty i
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AU G ctls caslio (il (s o el sl s
o 105 o (OmMid Beygi, 1995) ] wulais g gy A3y
L 29y oLS opl p3 ails slaws )] JLos @ g ogue i oimn

Cowgy 935 (yEg, M2 yd g dgan 4> 4313 Dl cogmo dani o (Jhewtilw 40  20) 3, (595 9 (%0 2 9 1) udy (o dbold biliko 51-2 Jouo

R

Table 2- Interaction between intra and inter row spaces on the number fruit (per ha), number seed (per m?) and oil content
(%) for pumpkin

bl
Treatments. ~ SR 3 0gme i mige g0 B Al AR 49, Mo,d
(i) iy, (o ol h’-&(’;“ds::;olﬁ Nun;)t()aerrh(glfruit Numberr;)]fzseed per  Qil (c&?)tent
Inter-row space (m) o
Intra-row space (cm)
1 20 14500.67a* 325.83b 36.95a
40 14166.67a 368.50a 36.65ab
2 20 15833.33a 377.02a 34.52b
40 1183.33b 375.13a 37.58a

)5 203 5 Jlassl e 13 S yg03] Lolusl (655 ixe MBS ¢ygi yo p> S jdie By (sl (slappSile *
* Means within a column followed by the same letters are not significantly different at 0=0.05.
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Table 3- Interaction between intra row space (20 and 40 cm) and planting pattern (one and two way) on the number fruits
per ha and oil content (%) for pumpkin

;Lo
Treatments
(Foblw) udy (59, dhold
Intra-row space (cm)

Cwils il
Planting pattern

Number of fruit per ha™*

SUSD )3 g0 dlani o9y Mo yd

Qil content (%)

JE3

12833.67b* 34.97b

20 One way
8k 17500.00a 36.50ab

Two way
Sk 12666.67b 38.22a

One way

40 ‘

Sy 13333.33b 36.02ab

Two way

)5 203 5 Jlassl e 13 (S yg03] Lolusl (655 ixe MBS ¢ygit s p> S jdie By (sl (slappSile *
* Means within a column followed by the same letters are not significantly different at 0=0.05.
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SIS Cangy 935 (@170 oo 53 3) s 31asd 1 (5502 9 1) i3, (o ol () 5 (owiiles 40 5 20) 3, (59, abold 31 () -2 JSh
Fig 2- The effect of (A) intra row space (20 and 40 cm) and (B) inter row space (1 and 2 m) on the number of pumpkin seed

per m?
)5 20)3 5 Jlessl a1 (Sl 905 olsl (6 )b dxe BB (IS o )3 S e By (sh)b (slapySile *
* Means within a shape followed by the same letters are not significantly different at 0=0.05.
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G Cuwgy 935 (0,5) 4l 150 (359 52 (d,b 93 9 48, bSy) s il 51-3 JSs
Fig 3- The effect of planting pattern (one and two way) on 1000-seed weight of pumpkin (g)

)5 203 5 Jlessl a1 (Sl g5 olsl (6 )b dxe BB (IS o )3 S e g ()b (slappSile *
* Means within a shape followed by the same letters are not significantly different at a=0.05.

800 - A
a
b
L~ 600 -
'
k)
<
T 400
Q
)
% 200 -
0
20 40

Intra-row space (cm)

800 - a B

. b
< 600 -

(=2

<

=]

T 400

>

B

& 200 -

0
One way Two way

Planting pattern
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Fig 4- The effect of (A) intra row space (20 and 40 cm) and (B) planting pattern (one and two way) on seed vield (Kg.ha™) of
pumpkin
)5 20)3 5 Jlessl a1 (Sl 905 olsl (6 )b dxe BB (IS o )3 S e By (sh)b (slapySile *
* Means within a shape followed by the same letters are not significantly different at 0=0.05.
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Fig 5- The effect of intra row space (20 and 40 cm) on oil content (%) of pumpkin
B85 00)3 5 Jlesl a3 (S (905l pell gl dxe BMB] (S o j3 S e By ()b (slagySile *
* Means within a shape followed by the same letters are not significantly different at 0=0.05.
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Fig 6- The effect of (A) intra row space (20 and 40 cm) and (B) planting pattern (one and two way) on oil yield (Kg.ha) of
pumpkin
)5 203 5 Jlassl a1 (Sl g3 olsl (g )b dxe BB (IS o )3 S e By ()b (slapySile *
* Means within a shape followed by the same letters are not significantly different at 0=0.05.
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Table 4- Correlation coefficients of intra and inter spaces and planting pattern for the number of yield components, seed and

oil yield for pumpkin

g0 dlaxi A315 dlasy &l 13 439 &l 2, Sos o9y Mo yd o9,y 3ySdes
Number fruit Number seed 1000- seed weight Seed yield Qil content Qil yield
ogn 1 0.217™ -0.281"™ 0.421" 0.027™ 0.417"
Number fruit
b sl 1 0.136™ 0.218™ 0.186™ 0.246™
Number seed
bl o
1000- seed - - 1 -0.082" 0.169" -0.048"™
weight
b 3,5koe i i i 1 0.008™ 0.010™
Seed yield
OF5y 2y 1 0.220"
Oil content
«')'6‘5) a)ﬂ“’c 1
Oil yield
2o 195 Jlaasl maw j3 )b xe cui g 4 ** gF 1S
" and ** are non- significant and significantly at a=0.01, respectively.
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54 32 14 440 36 0.09 0.98 20.7 7.3 3
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Table 1- Experimental treatments as maize and faba bean densities.

P P POP SIS e e YL o515

&, Lo Treatments Maize density Faba bean density
(plants.m?) (plant.m?)
( Monocropped maize) < LAl cuiS
Monocropped maize (a;) 6 0
Monocropped maize (a,) 7 0
Monocropped maize (az)

( Monocropped faba bean) Msl, 5 cis’ 8 0
Monocropped faba bean (b;) 0 30
Monocropped faba bean (b,) 0 40
Monocropped faba bean (b;)

intercropping bl cuzs 0 50
intercropping (a;b;) 6 30
intercropping (a;b,) 6 40
intercropping (a;bs) 6 50
intercropping (a,b,) 7 30
intercropping (azby) 7 40
intercropping (a,bs) 7 50
intercropping (asby) 8 30
intercropping (ash,) 8 40
intercropping (asbs) 8 50

€5 QAls CulS ol jod g Bl 9 &5 bglseo Sl )3 033 (2b5)] 3590 SS9 ilylg w525 -2 Sy
Table2- Analysis of variance for measured traits of sole and intercrop maize at different maize and faba bean densities.

(MS) &las o (ko

SOV df Judg S sl =P S5 slos Sl g aey S b padld
&35l ey Chlorophyll index Canopy temperature Light interception  Leaf area index
"_’S . 2 0.591 0.004 9.800 50906.652
Replication
e 14 98.008"™ 9.144™ 569.533" 734267.533"
Treatment
(159
28 0.838 0.090 10.276 8017.502
Error
0,
CV (%) 11.99 9.32 23.53 33.21

2oyl Jlss! maw p b xe **
is significant at p<0.01. **
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Figurel- Leaf area index of maize and faba bean at the different intercropping treatments
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by, b, and bs: 30, 40 and 50 faba bean plants per m?, respectively. a; a,: and az: 6, 7 and 8 maize plants per m?, respectively.
Means with a same letter are not significant different (p<0.01) based on Duncan test.
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Figure2- Lightinterception of maize and faba bean at the different intercropping treatments
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by, b, and bs: 30, 40 and 50 faba bean plants per m?, respectively. a, a,: and as: 6, 7 and 8 maize plants per m?, respectively.
Means with a same letter are not significant different (p<0.01) based on Duncan test.
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Figure3- Canopy temperature of maize and faba bean at the different intercropping treatments
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by, by and bs: 30, 40 and 50 faba bean plants per m?, respectively. a; a,: and az: 6, 7 and 8 maize plants per m?, respectively.
Means with a same letter are not significant different (p<0.01) based on Duncan test.
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Figure4- Chlorophyi index of maize and faba bean at the different intercropping treatments
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by, b, and bs: 30, 40 and 50 faba bean plants per m?, respectively. a; a,: and az: 6, 7 and 8 maize plants per m?, respectively.
Means with a same letter are not significant different (p<0.01) based on Duncan test.
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Table 3. Relative yields (RY), land equivalent ratio (LER) for grain yields of maize and faba bean at the different
intercropping densities
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by, b, and by: 30, 40 and 50 faba bean plants per m?, respectively. a; a,: and as:6, 7 and 8 maize plants per m?, respectively.
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Fig. 1- Interaction effects between cattle manure and Trichoderma spp. on a) cumulative emergencerRate (CER), b) grain
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11-

12-

13

yield, c) thousand seed weight, d)
Spike weight per plant, e) stem diameter, f) plant height, g) counts of fungus colony in soil.
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* Means within a shape followed by the same letters are not significantly different at a=0.05.
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Fig. 2- Effect of macro nutrients on the changes process of corn root dry weight (g)
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Fig. 3- Effect of macro nutrients on the changes process of corn Root/Soot
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Fig. 4- Effect of macro nutrients on the changes process of corn leaf area
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Fig. 5- Effect of NPK and no NPK treatments on the growth characteristic of corn
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Fig. 6- Effect of NPK and no NK treatments on the growth characteristic of corn
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Fig. 7- Effect of NPK and no NP treatments on the growth characteristic of corn
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Table 4- chlorophyll content (spad) of corn leaves in macro nutrient treatments

Lo
(I(;S()E) Po Ko No PoKg PoNo NoKy NoPoKg  With NPK o
' treatments
151* (96 87 44 12 77 69 76 34 Fo Jea S e
chlorophyll content (spad)

S5 ()b me OMB) 103 5 Jlesn] gdaws )3 LSD 9051 ol p il 0 LSD yl00 51 S gl po gl a8 ol Solio™
*Means, that the difference between them is lower than the amount of LSD, are not significantly different at a =0.05 by LSD test.

My iliie Jalpo 53 €5 Jgl Sy e Jidg IS 3as (e p2 Spany 13E polie 1 -5 Jgsa
Table 5- Effect of macro nutrients on the chlorophyll content of first leaf of corn in different growth stages

Wl Treatments
LSD .
Po Ko Ny PoKog PoNg NoKo NoPoKp  With NPK _
(0.05) Ky 893
Growth period
* e L
77 135 35 20 31 39 20 31 54 o o e
stage of first leaf appearance
Sy sl b
97 |11 20 2 13 14 14 13 52 P S b ol
stage of second leaf appearance
34 |95 13 1 5 9 10 8 49 P S RE Clos
stage of third leaf appearance
Sy ol oo
176 | 0 0 0 0 0 0 0 10 Pl S o ol
stage of fourth leaf appearance



A7l oleogas il Sy 2 (NPK) G ooy Iié polic il

1630 0 0 0 0 0 0 10 P SR e
stage of fifth leaf appearance
o 0 0 0 0 0 0 10 b Sy b ol
stage of sixth leaf appearance
S5 ()b me OMB) 1o 3 5 Jless] gdaws 13 LSD 9051 ol p il (0 LSD yl00 51 S gl po gl a8 ol Solo™
*Means, that the difference between them is lower than the amount of LSD, are not significantly different at a =0.05 by LSD test.

2

My lisee Jalpo )3 O35 095 S g2 o i IS e (lime 32 Bpaan p liE polis ST -6 Jga
Table 6- Effect of macro nutrients on the chlorophyll content of second leaf of corn in different growth stages

W, LS Treatments
LSD .
Po Ko No PoKs PoNg NoKo NoPoKo  With NPK -
(0.05) Sy 090
Growth period
S 5 ol
7* |25 31 5 19 31 27 24 53 23S st S5
stage of second leaf appearance
S > Ol
514 |65 4 4 13 0 0 0 39 fr= 9585 s
stage of third leaf appearance
S 5 ol
438 | 0 4 0 0 0 0 0 33 e St S
stage of fourth leaf appearance
3 /o 2 0o o o0 o0 0 29 P S st O
stage of fifth leaf appearance
Lon g 5 Ol
286 /0 0 0 0 0 0 0 26 S s s
stage of sixth leaf appearance

5,05 gyl sine M) o3 5 Jlats] geas 15 LSD g0 obusl 1 ekl oo LSD seo 51 208 LT oy oglis & _sloSiles™
*Means, that the difference between them is lower than the amount of LSD, are not significantly different at o =0.05 by LSD test.

My i Jolpo 53 055 g S 1 Jio Jedg IS e Glime p Bpanp IS polis Sl -7 Jgae
Table 7- Effect of macro nutrients on the chlorophyll content of third leaf of corn in different growth stages

W LS Treatments
LSD .
Po Ko No PoKo PoNo NoKo NoPoKo With NPK _
(0.05) Sy 893
Growth period
s 5 o
9.69% | 25 26 12 20 29 17 21 49 P S o oo
stage of third leaf appearance
Sy b b
21 |95 5 0 16 3 8 10 4 P S o ol
stage of fourth leaf appearance
258 | 9 4 0 15 3 8 10 4 P o ol
stage of fifth leaf appearance
A*‘j . La
249 | 63 3 0 12 0.6 7 9 39 i S o oles
stage of sixth leaf appearance

505 ()3 sine M) 103 5 Jlein) s 13 LSD (yg0j] (ol 1 el o LSD fem 51 yieS gl oy oglis a8 ol Solie®
*Means, that the difference between them is lower than the amount of LSD, are not significantly different at a =0.05 by LSD test.
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My Cilises Uty y3 @55 0,k S g o Judg IS 3as (i p Bpas gy (a1 polis 51 -8 Jgaa
Table 8- Effect of macro nutrients on the chlorophyll content of fourth leaf of corn in different growth stages

L Treatments
LSD PO PoKo PoNo NoKo NoPoKo With NPK
(0.05) Ko No
: Sy 0)98
Growth period

323* |20 16 2 24 15 12 15 41 Pl S o ol

stage of fourth leaf appearance
312 |16 12 1 20 11 8 11 37 P SR Ol

stage of fifth leaf appearance
295 |13 9 0.2 17 8 6 8 34 W S ol

stage of sixth leaf appearance

55 ()3 sine M) 103 5 Jlain) s ;3 LSD (yg0j] ol 1 el o LSD fem 51 yieS gl oy oglis a5 ol Solie®
*Means, that the difference between them is lower than the amount of LSD, are not significantly different at a =0.05 by LSD test.
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Table 1. Chemical characteristics of vermicompost
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Table 2. Mean comparison of characteristics related to bean root and shoot features at different salinity levels.
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* Means, in each column, followed by at least one letter in common are not significantly different statistically, using Duncans
Multiple Range Test (p < 0.05).
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Table 3. Mean comparison of characteristics related to bean root and shoot features at different vermicompost
concentrations.

37 e 87 039 - i
i e Job < i 537 Sy ’;
. - ~J o d G]“’“’ LE
Wiy sbd ) . Suis ; slass oks W
Ay (o o) ) - Sy R o ko) ) w09
o e ) e o~ .
) ST ) ) ) (g e “ Sz
_ . (= _ (P)s u-lc") Leaf Internode ()~° Vermicompost
Y diameter (@es0 Sl (o5 ea b )
(mm) . total Root dry area numbers Plant ratio
root dry Root root Leaf dry weight (mm?) height
weight aree; length weight (mg) (cm)
(mg) (mm) o (mg)
0.298 a 0.392b 10960 a 14850 a 0.268 ¢ 0.105a 8115b 2.0a 8.76 ab 0
0.212c 0.456 a 7515 b 9168 b 0.327b 0.095a 8192 b 1.83b 8.43 bc 10
0.232 be 0.429 ab 6910 b 9312b 0.343b 0.106 a 7985 b 1.83b 8.5abc 25
0.19¢c 0.392b 6756 b 13700 a 0.34b 0.119a 7569 b 1.83b 8.12c 50
0.263 ab 0.373b 8173 b 11050 b 0.439a 0.1la 9870 a 2.07 a 9a 75

AP <0.05) 15,5 5 sine o5 5S> (glatols din o)l illas 23l oo S e G Sy Jilis gl &5 b uSilie ygi p 5
Means, in each column, followed by at least one letter in common are not significantly different statistically, using Duncans Multiple
Range Test (p <0.05).
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Figure 1 — Interaction between vermicompost and salinity on the height of four weeks old seedling of bean.
B8 (ol e Cglds o y3 B ezl g 53 anngaeS aws o (glp S yidie B p G Bl by by Sike
Means followed by similar letters for each compost level are not significantly different at 5% probability level.
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Figure 2 — Interactions between vermicompost and salinity on the internode numbers of four weeks old seedling
of bean.
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Means followed by similar letters for each compost level are not significantly different at 5% probability level.
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Figure 3 — Interaction between vermicompost and salinity on leaf area of four weeks old seedling of bean.
Columns with the same letter are not significantly different at p <0.05 probability.
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Means followed by similar letters for each compost level are not significantly different at 5% probability level.

Jso oo 30 (559 )3 05 oo oanlite 4 IS5 3 &8 )ik len
09 B S b jlod 1 Sy S (g e 1)1 1)
S (ne ygb o CusgaS (cay9 (19 WLD 4 Coas CungiaS
Comd )3 oo )18 2 3 Jgo (oo B0 g9 5.l ol
Uil S KiS j59 CavgaeS cayg oy 19 950 25 la
Jse e 120 9 90 (6595 )3 195 Jbisine ptal3dl ol Jg <8l
039 ComggaS (g 20p> 19 Capmd 1> S oo 2257 2 5
120 (oyo 3 s ialdl ol Jg oy olis il S p Sis
sbagiis )3 plpli g )b (ae w25 5 Jge (o
98 Vb la (A5 53 5 CusgraS’ (a9 (slacuns plod (mly
G ogllasls Sl aSlgs e CusgraS (cayg SYL (slacins
5 500 Oladd anlel d9ae S SUS (g p ]y g
59,9 o (Sallaku et al., 2009) L3 olS s 59 il
(Avena ludoviciana) ¥ ¢ Lgw {Arancon et al., 2004b)
959 g5 g Jalb )l diwen ¢ bl  (Atiyeh et al., 2001)
w0315 (L5 CawgeeS sayg 3,2, L |y (Subler et al., 1998)
olalS 59 Lili8l e (Atiyeh et al., 2000) ), Sen ¢ 45
bulyd )3 g > 4 1) CangraS (cayg L 0 slas (55,5 428
CitS b e (G g (9)5ee Sliogad 5 olend (3

il

039 Ll - (Atiyeh et al., 2000) L Sen 5 a5
FWE KPR SN NEY N PR IR,
b () g (95w Olhogad g olend (S5 by
2004) hLSan 5 55,ls0) Liwly oyl 55 a 50505 pMel ciS
e sy Sis yje 48 as,S 4L, (Edwards et al.,
oo calizes sla clale j» adl by (S8 ag8 slrazals
ol 03l LS o5l sald 4y G Seogn

Wyt 5 Sy S 59
i g 2 (P 0.01) ()l ine sl 3l (598 i
Siis 50 48 b L clialie 1wl dwlio il Ly Sy
S (e S pgmo dy ald 4y Cond (598 sk plad 0 Sy
8 2y Jge e 120 (6500 o o8 (gpgbo @l S
ol ials o )3 43 dgas sals 4 Cus S S 559 cqprw
(P =0.01) ()b (ino 131 j5 CmgpaS a9 (2 Jgi) 5>
Copmsd plod )3 CusgpaS” ooy b sland g il Lg) Sy S35
S (e Oygo 4 ol 4 G |) S Siid iy ol sl
s (o5 oo OHIBS) 530 558 i ol
1L5 4 Cons 45 (3 Jgda) 5 odnlin CongreS oyg Muoyd 1D
CusgpaS (239 5 5r9d GBS ol (aljal oy 40 g0
il Log) Sy Sits 39 0 (P 0.01) (o) eyl 3

Vermicompost concentration (%)

#0 1
0.8 -

0.7 -
0.6 -
0.5
0.4 -
0.3
0.2 -
0.1
0 -

Leaf dry weight {mg/plant)

0 30

w25 m 50 w75

60 a0 120

Salinitylevels (mmol I'' NaCl)

gl (o] iid Joa S aralS Sy SIS (459 2 (59 9 CowgneS (009 Jilike T -4 JSS
Figure 4 — Interaction between vermicompost and salinity on the leaf dry weight of four weeks old seedling of
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Columns with the same letter are not significantly different at p < 0.05 probability.
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Table 1- Water use efficiency and water use in stress and non stress treatments
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Figure 1. Water use efficiency for rapeseed varieties under drought stress and non stress conditions
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* Means with at least one similar letter are not significant different (P< 0.05).
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Table 2- Water use efficiency of rapeseed varieties due to oil production
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b3l 3 Ml 3,50 S oilaonsd 9 (S5 5 (S 9 - 190
Tablel- Physical and chemical soil characteristics used for the experiment.

K P 0.C EC o
(mg.kg™) (mg.kg™) (%) (dscm?)
Cin BB sty ks BB jhnd ST o Sosle Syt (PP
597 15 1.36 0.63 7.05

19,5081 Clho (B w9 ] WS g g (i 395 Ll 51 Clapo (pSilee —2 Jgu>
Table2- Mean square of fertilizers, stress and their interaction on some sunflower traits

. . HI Oil%
S.0.V df Height Head Diameter BY GY LG ol
gove iy Y1/ &3l as 4> gws )l &b,k S 590am 3,Kos &1 2,Sos :
Cuilay )
Fertilizer(F)
555 4 1379.1000** 12.2947ns 700066.50ns 91450.945* 7.4432ns 31.667ns
Stress (S)
. 3 3558.9500** 47.3655** 30724374.64** 1133000.598** 94.4505**  43.494ns
gk Ui
FxS
o x 12 43.7000* 3.9567ns 2839309.32** 21138.209ns 45.8048** 9.975ns
GRS X8
Error
s 40 22.2000 6.7645 902080.50 40229.600 10.0135 62.700
KT 59
C.V (%)
s . 8.2125 15.6514 13.8133 9.5978 10.1694 12.2913
Sty

ol W1 05 rdans )3 b ime BB 393 g ,l5 dxe VS pac osimd i s g 4 *F g S
ns, * and ** are Non-significant, significant at the 5% and 1% probability levels, respectively.

ialidl 0o )3 10122 § 4145 2122 12T 55 oloows 365
ey b, KLl b 5 Shee (il s (3 gas) b Lis
e g pizmed g e polie 5 Of 4 olS g s
zolw oo ,> .(Mallanagouda et al., 1995) ail o yolic
i ad Gl L ey oo llanl oS job len 550 i
9 ORT Ogda lalesd .8l (g (pae hals by 5 Sles
hayShos oy S 958 S fglon 295 wiid i
20,350 §25) pans cla Lis cov gl (4 JS) el
GRS g in s Qs g By (a0 bl
oibgiy G (4 JS8) wimals 1) b 2 Slee ey «Cash,
sladgS By ins don ) 305 piS &b 5 Slas o plol sl
(Kader et al., cowl el 1y caoyn 18 moli 8l SO 5esm
2002)
() el (ol 08 £55 b o] (iiSanyy 5 15
b o 3 by ety it (2] 29 s e
1L5 jlewi )3 o (w0)334) w5 osnline (ac) o cud b %25) i

Al mnn (8 US8) 55 208 lise ol 4 s 16 90

G Ly S g g 53 ol ST S 3580as
aS obles ) Jgw@dg juin olerd gdgS jlog > Cais
l_g La g &)9]94) J)ﬂo& AY 1AW Jl.o&l 8y um.; C9.|a»)
healawl wad Hhwy s mda w309 b5 Sojglam 268
Sob BB s Slas o (6,105 3oL obly s 4 Ol pgw
ceel SB 4y Ol pgu oo d938) (3 JS3) o ol g
P i yé jobdy 03,5 (0 SB (58 lpd 290
e 5 oS Linlaosl 1 ol goliss .ol oS 3 ,Sles
L obod sladgS 5 duulio 3,90 ,» (Gehan et al., 2010)
903 0y il ceel odle ol (9938) el Cowd 4w
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(Raju et al., 2002) cul U
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So529)51 5 o 555 st SB35 B e (Lo g Cinis)
9 3l ys £33 clmdgs 3l el il d9e8 lulyd o
agS dalllan (35U dlayly ol )> ol do gy JilB CavgpeS (08
g ke (slahgy do Bpan g (o) OLS plo p (e
D5 (0 dpog Oglita (slag i

3ySdes )3 (st g 0dlif (i (oleerd sladgS 42 5]
) sLadgS b SB35 Capde oS )b o)l bl
D 4 4295 b g0 Cgucne sl (6))sliS 5 eyl S
9 b sl (Shy d9e et ) (awj sbadgS wiee
St > Sl (5900 dny oo a3 4 SB gl g aliend
535 ol caslie Zolaw (el 4 s 0L g5yeliS @
51 oolatwl s ya . 0ga il 5 Slae 2Slas @ ol coa S
" Je ) it dge Sase SlsS 4y s T sladgS
S la Sh e p & Gae aib Il s 4 Jg s
sbaShy bis g Byuany g Srume o5 (2I1E ol uels
g 4l dngr LB ol Lld 3l wlg o )b SB (g55lan
Jlgte o3liial ulple 5 ol 1y 3gS il o2lisal 5 4y 4z
e See |y 55)9liS slagye jl dine 5

YL a8 oas saalie Slyus (slags g JT clasgS glosl
ol odal Cowd @ oS b adgS opl 3udli b sy asls
slaylag 1 oy £, dm)s 4> )51 (Eghbal & Power, 1999)
g Lol g pldy (S 9y Sajslom 955 2,0 9 G35 o9
S (e 8 gy o)y odd 03 )5 4 slayle Pl
u*“—’%75 g ol glaled o b ad oy oyl andlaily
oiblS asdie e 4 olewd a3eS L jles cov  Suis
sk a5 g o clallan 5 (6 JS) i ga LB
U o ab caaS p olesd sS4 sl ois Gl Joone
(Jeliazkov, 1999; Khan & a5l acshy die uls Ly g 004
Os.)..)) telie Slsb L RKimg sy (S opicmes Azam, 1999)
1l odg-as 55D 5 S i gl ) (mbie e b b

.(Manivannan et al., 2008)

S 5 oS
5,Sdas lime > b o i el Cund 4 ol5 4 argi b
s 268" 3l onlatwl 5 (Suid mad i bylyd 0 0 Sles (glinl g
sl 4558 (5 o iz P o S sk 409 NPK
SSess s bl p o, Skl b 3 ,Sles i 4 (ol

O Clio (B 51 1 (s 5 o 9 (stleonwsd 9 (st j (S395 £95 O 31 (5iRlke -3 g
Table 4- Means comparisons of effects of fertilizer type and drought stress level in sunflower characteristics.

Height (cm) BY (Kg/ha) GY (Kg/ha) HI (%) Oil%

ei cm i ) . 1A .
Treatments ‘\;i £l | Head (Izrl;:.l)meter S2jglam 3 Nlos aily 3 os ol ol

P EW) = = R

1, lowd R . = > R > R Condld g .
ko (el (oniibes) b s 2 P 5kS) PRSPy » O%9)
(b5 (s (,9) (w2 2)
Fertilizer
35
Agrohumic 120.50b* 13.20ab 7029.50a 2120.30a 30.70a 44.12a
Nitroxin 111.75¢ 13.55ab 7131.00a 2141.05a 30.46a 45.70a
Vermicompost 101.00d 12.02b 6533.60a 2072.03ab 31.65a 42.00a
Superabsorbent 101.50d 12.67ab 6730.10a 2168.53a 32.23a 42.80a
osslk.Mean 108.69 12.86 6856.05 2125.47 31.26 43.65
NPK 124.50a 14.72a 6954.90a 1946.92b 30.53a 41.82a
Drought stress Level (%F.C)
(4550 Cadyb wio,9)

100% 129.20a 14.82a 8301.00a 2332.72a 28.53b 45.32a
75% 120.00b 14.34a 7830.30a 2300.90a 29.62b 44.00a
50% 102.20c 12.92a 6116.90b 1962.46b 32.25a 42.32a
25% 96.00d 10.86b 5255.10c 1762.98¢c 34.06a 41.52a

W)l g s YN Oy pd ULMSA By shb sl w.i;bc*
*In each column means followed by similar letter not significantly different (LSD: 0.05)
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Figurel- Effect of bio-and chemical fertilizers on sunflower head diameter under different drought stress levels conditions
(AgroH: Agrohumic, nitroxin: Nitroxin, vermi: Vermicompost, super: Superabsorbent, NPK: current chemical fertilizer)
85l dre glis 3, llil (gllad (polal oy b )y sl Sy Slbgren Sl Lol
There are no significant differences between averages with similar overlap ranges for each FC according to standard error.
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Figure2- Effect of bio-and chemical fertilizers on sunflower height under different drought stress levels conditions (AgroH:
Agrohumic, nitroxin: Nitroxin, vermi: Vermicompost, super: Superabsorbent, NPK: current chemical fertilizer)
85l dre glis 3, llil (gllad (polal sy b ) o sl sy Slbgren Sl oSSl
There are no significant differences between averages with similar overlap ranges for each FC according to standard error.
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Figure3- Effect of bio-and chemical fertilizers on sunflower biological yield under different drought stress levels conditions
(AgroH: Agrohumic, nitroxin: Nitroxin, vermi: Vermicompost, super: Superabsorbent, NPK: current chemical fertilizer)
85l dre glis 3, llinl (gllad (polal oy b )y sl Sy Slbgeen Sl Lol
There are no significant differences between averages with similar overlap ranges for each FC according to standard error.

3000 | m25%FC  DOS0%FC DO75%FC  @100%FC |
2500 -
® | 1 alEl
£ 2000 ol . 1 -
ad A0 1 |
= i % i % 38 /
1500 - il D 1l
= i % i / 3 /
—_ i / i3 / /
v | r 1
> | | 1l 1
< 1000 1 | 1l
c i % i ,% i %
= i % i % i %
€ 500 - % | 1
© % 1l o
e i L MU WL HL
AgroH nitroxin vermi super NPK
Fertilizer

NItroxin «Suogadg ;51 AAGroH) Swisd i Wolite z ghaw Codi (413,50 8T aily 3,Slos 3 o bowntd g it j (SB35 bl -4 S

(Jglaio o lond 355 INPK cadls 4y SUPET cCuuwrgnoS (50 59 VEFMIN ¢ ymaasS g yind
Figure4- Effect of bio-and chemical fertilizers on sunflower grain yield under different drought stress levels conditions
(AgroH: Agrohumic, nitroxin: Nitroxin, vermi: Vermicompost, super: Superabsorbent, NPK: current chemical fertilizer)
)85l dre glis 3, llil (gllad (polal oy b )b po sl Sy Slbgeen Sl oSSl
There are no significant differences between averages with similar overlap ranges for each FC according to standard error.
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Figure5- Effect of bio-and chemical fertilizers on sunflower harvest index under different drought stress levels conditions
(AgroH: Agrohumic, nitroxin: Nitroxin, vermi: Vermicompost, super: Superabsorbent, NPK: current chemical fertilizer)
)85l dre glis 3, llil (gllad (polal oy b )by sl sy Slbgeen Sl Lol
There are no significant differences between averages with similar overlap ranges for each FC according to standard error.
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Figure6- Effect of bio-and chemical fertilizers on sunflower oil percentage under different drought stress levels conditions
(AgroH: Agrohumic, nitroxin: Nitroxin, vermi: Vermicompost, super: Superabsorbent, NPK: current chemical fertilizer)
)85l dre glis 3, llil (gllad (polal oy b )by sl Sy Slbgeen Sl oSl
There are no significant differences between averages with similar overlap ranges for each FC according to standard error.
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Table 1- Soil profile analysis at Torogh station in 2009 year

SB slas! Olaswin oS
(e stilu) 2] Cala s ﬂ"f & u) O ey oo ed el
Characteristics of soil & sl bX g o0C Sand  Silt  Clay N P K
depths pH Ec ds/m TN.V (%) % % % % PPm PPm  PPm
(cm)
0-30 7.8 1.07 19.21 0.56 33 46 21 0.047 15.6 190

30-60 7:8 0.77 19.46

0.60 31 48 21 0.051 12.4 168
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Tabel 2- Analysis of variance (mean of square) of characteristics of recovery (NR), physiological (PNE) and agronomy
nitrogen use efficiency (ANUE)

ot 2alio il anys Al aSlas  Culilbby adll CdlL gE dpas g5 £ 2l
S.0.V df Grain yield HI NRE PNE ANUE
E‘;g; 2 7.55ns 119.03ns 869.23ns 18.8ns 205.78ns
9] 2 3.39ns 136.73ns 729.23ns 21.04ns 72.96ns
Genotypes
s 4 6.47 209.37 701.64 39.69 149.09
Error
O5’f\|}‘* 2 4.92%* 170.95%* 2755.63%* 772.47%* 1593.5%*
e .k g
U”KI“*’G”'Q’ 4 1.08ns 37.6ns 90.2ns 17.59ns 37.63ns
Fuogd Cands 1 23.39%* 165.55%* 474.6* 302.17** 441.18**
Photosynthesis status
f“‘“é"*P ) 2 0.47ns 16.8ns 36.69ns 8.72ns 16.82ns
vk e .
Fos s 2 0.47ns 12.53ns 14.84ns 7.10ns 16.79ns
ke Lk
MWGUI\)Ijl):;f ) 4 0.21ns 6.69ns 35.79ns 4.01ns 9.34ns
s 30 0.83 15.23 10183 10.04 33.12
Error
“‘)‘*C"\“/‘f” % 15.15 9.43 14.55 8.25 21.27

o1 95 Jlaasl maw j3 )b dxe i p 4 *F gF s
" and ** are non- significant and significantly at 0=0.01, respectively.

105 9 Sejoleried (LU 6 (1) )3 w2 3590 (S FwgiE Cunidg 9 (595 Tobw (0Bl (ko dunilie -3 g0
Tabel 3- Mean comparison of genotypes, nitrogen levels and photosynthesis status on investigating traits (nitrogen recovery,
physiological and agronomy nitrogen use efficiency)

Lows e 5 1,15 S 5elg0 3 21,8
o (" &ilas Shos <l 259092528 (2, T S
Treatment uAb Grain ;b 05 33 &l 0,5) sy il ,5) o<l ol
Wy c;?;sh,.; yield (229) (0jors AN(L‘JJSZ@ 1
Genotypes Hi (%) (tha) NRE(%) PNE (9.9%) o9
Sepideh 38.61a* 6.19a 68.53a 38.15a 26.86a
M, 44.12a 6.34a 76.11a 36.02a 28.31a
Ms 41.46a 5.52a 63.47a 37.4a 24.33a
(LS )3 0)59kS) 59 S
N(Kg/ha)
0 42.42a 5.44b 82.34a 43.45a 36.23a
100 43.85a 6.47a 68.31b 37.73b 25.84b
200 37.94b 6.12a 57.56¢ 30.38¢ 17.44c
)l S mgid Cundy
Current Photosynthesis status
S Fuagd p Pl pac 43.153 6.67a 72.33a 39.55a 29.26a
Non disturbance
Sy Fugd p P 39.65h 5.36b 66.4b 34.82b 23.64b

disturbance

.AJ)L\J A..a).)5 J].o:bl CJ“‘“ » dSJ]J Q,a)'i u,uL.;l » d)hg_é—“ YN gy ) J).......a g_§9)> dl)ls dlmogiﬂ.:n *
* Means within a column followed by the same letters are not significantly different at 0=0.05.
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Consequences of different management of barley (Hordeum vulgare L.) residue
on microbial biomass carbon, organic carbon and total nitrogen indices in soil

M. Hoseini*", G. Haghnia? A. Lakzian®and H. Emami*

Abstract

Soil microorganisms are important agents in nutrient cycling and energy flow. They are extremely sensitive
to environmental changes. Soil microbial biomass has been proposed as an index of soil stress and disturbance.
The objective of this study was to determine the effects of barley (Hordeum vulgare L.) residue amounts,
burning, nitrogen fertilizer levels and tillage management on organic carbon, total nitrogen and microbial
biomass carbon, after 90 days. The experiment was carried out based on a completely randomized design with a
factorial arrangement with two replications. The treatments included two levels of barley residues (3 and 6 t.ha
Y, burning (without and with stubble burning), urea fertilizer (0 and 125 Kg.ha™) and tillage systems (no-till,
conventional tillage). Results showed that 6 t.ha™ barely residue treatment increased organic carbon, total
nitrogen and microbial biomass carbon in comparison with 3 t.ha™X, while stubble burning significantly decreased
all these parameters. Tillage treatment also significantly decreased organic carbon and microbial biomass carbon
whereas had no effect on total nitrogen. The nitrogen fertilizer had no effect on microbial biomass carbon,
whereas organic carbon and total nitrogen positively affected by urea application. The results of this experiment
showed that no-tillage system along with crop residue retention of 6 t.ha™ and without stubble burning systems
would be the most effective management to protect and promote soil organic carbon, total nitrogen and microbial
biomass carbon.

Keywords: Burning, Soil microorganism, Tillage, Urea fertilizer
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Investigating of growth characteristics, yield, yield components and potential
weed control in intercropping of bean (Phaseolus vulgaris L.) and vegetative
sweet basil (Ocimum basilicum L.)

Y. Alizadeh'”, A. Koocheki? and M. Nassiri mahallati?

Abstract

In order to study yield and yield components in intercropping bean (Phaseolus vulgaris L.) and sweet basil
(Ocimum basilicum L.) and evaluating effect of intercropping on weed control, a field experiment was conducted
at the Agricultural Research Station, Ferdowsi University of Mashhad during growing season of 2008.
Treatments: included 1- sole crop of bean 2- sole crop of sweet basil 3- strip intercropping of bean and sweet
basil (four rows of bean and two rows of sweet basil) 4- strip intercropping of bean and sweet basil (two rows of
sweet basil and four rows of bean) 5- row intercropping of bean and sweet basil were with and without weed
control. For this purpose a complete randomized block design with three replications was used. Results showed
that dry weight of vegetative organs and stem percent of sweet basil, in sole crop with weed control treatment
were significantly higher than in other treatments. And highest leaf percentage was in four rows bean and two
rows sweet basil intercropping. There was no significant difference in plant height in the first harvest of sweet
basil but in second harvest row intercropping had highest height. Maximum leaf area index (LAI) was absorbed
in four rows of sweet basil two rows of bean. Effect of different treatments on essential oil percentage was not
significant. Highest essential oil yield was in sole crop sweet basil and four rows of sweet basil two rows of bean
intercropping. For bean economic and biological yield, number of pods, number of seeds per plant and height
were affected by different treatments and but there was no significant difference in number of seeds per pod,
100-seed weight and harvest index in bean. The highest leaf area index in bean was in row intercropping. Lowest
dry mater of weed was in row intercropping and the highest in sole crop. The highest land equivalent ratio (LER)
was obtained in row intercropping with weed control.

Keywords: Competition, Essential oil, Land Equivalent Ratio, Medicinal plant, Weed
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Response of corn (Zea mays L.) growth characteristics to common
lambsquarters (Chenopodium album L.) competition

V. Sarabi'”, A. Nezami?, M. Nassiri Mahallati®* and M.H. Rashed Mohassel®

Abstract

In order to investigate the effects of common lambsquarters (Chenopodium album L.) competition on corn
(Zea mays L.) morphological and physiological characteristics, an experiment was conducted in 2005-2006 at
the Research Station of Agricultural Faculty, Ferdowsi University of Mashhad, Iran. The experimental design
was split plot based on randomized complete block design (RCBD) with three replications. The emergence time
was considered in three levels: emergence of the weed 14 days earlier, 7 days earlier and concurrent with corn,
respectively, as main plots and density of weed at six levels: 0, 4, 8, 12, 16 and 20 plants per m?, respectively, as
subplots. Plant height, leaf area index (LAI) and dry matter (DM) of corn decreased with earlier emerging and
increasing density of the common lambsquarters. In contrast, LAl and dry matter of common lambsquarters
increased with earlier emerging especially at high densities. Though, the increase in density of the weed resulted
in reducing measured characteristics, but there was no difference between the processes of reduction in high
densities of weed. Totally, it can be stated that relative time of weed emergence compared to its density had
maximum effect on corn plants and as the number of the earlier emergence days of common lambsquarters
related to the corn increase, the competitive potential of corn reduces and an intense decrease is being observed
in its growth and development.

Keywords: Biomass, Density, Leaf area, Relative time of emergence

1, 2 and 3- PhD student, Associate Prof., and Prof. from college of Agriculture, Ferdowsi University of Mashhad, Iran,
respectively.
(*- Corresponding author’s Email: Sarabi20@gmail.com)



Journal of Agroecology ot $39LaS (ol pg2 4 pids
Vol. 2, No. 3, Fall 2010, p. 526 i 526 .0 1389 july 3 oyless 2 ul>

Biological control of dodder (Cuscuta campestris L.) by fungi pathogens

F. Fallahpour™*, A. Koocheki?, M. Nassiri Mahallati®, M. Falahati Rastegar? and R. Ghorbani®

Parasite weeds are the most important yield reducing factors, and among them dodder (Cuscuta campestris
L.) is an obligate parasite of many plant families. In order to find a suitable biocontrol agent for dodder a study
was conducted based on a randomized complete design with four replications at research greenhouse of Faculty
of Agriculture, Ferdowsi University of Mashhad, Iran during 2007-2009. Diseased dodders sampled from
sugarbeet farms of Chenaran, Iran. After culturing and isolating exiting fungi from infected tissues of dodder,
Fusarium sp., Alternaria sp. and Colletotrichum sp. were recognized. Inoculation of isolates was carried out with
concenteration of 1x10% spores per ml sterile water at different growth stages of dodder in labratoary and
greenhouse. Among different fungi, isolate of 323 of F. oxysporum showed an effective control on germination
of dodder seeds and the highest level of plant pathogencity was before the contact of dodder with host and
infection in older plants decreased. Infection of this isolate with crops such as sugarbeet (Beta vulgaris L.),
alfalfa (Medigago sativa L.), basil (Ocimum basilicum L.), wheat (Triticum aestivum L.) and barley (Hordeum
vulgare L.) showed no symptoms.

Keywords: Alternaria, Fusarium, Parasitic plants.
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The effects of intra and inter-row spaces and planting pattern on the yield
components, seed and oil yield of pumpkin (Cucurbita pepo L.)

J. Shabahang'*, S. Khorramdel?, G.A. Asadi’, E. Mirabi* and H. Nemati®

Abstract

In order to study the effects of intra and inter-row spaces and planting pattern on the yield components, seed
and oil yield of pumpkin (Cucurbita pepo L.), a field experiment was conducted as split-split plot based on
randomized block design with three replications during 2009-2010 at the Agricultural Research Station of
Ferdowsi University of Mashhad, Iran. Two levels of inter-row space (1 and 2 m), two levels of intra-row space
(20 and 40 cm) and two planting patterns (one and two ways) were allocated to main, sub and sub-sub plots,
respectively. The results indicated that the effect of inter-row space on number of seeds per ha™was significant
(p<0.05). The number of fruits and seeds per ha™, seed and oil yield and oil percent were significantly (p<0.05)
af'fected by intra-row space. The effect of plantlng pattern was significant (p<0.05) on the number of fruits per
ha®, seed and oil yield and oil. The interaction effect between inter and intra-row spaces were significant on the
number of fruits and seeds per ha™ and oil percent of pumpkin. The interaction effects between intra-row space
and planting pattern on the number of fruits per ha™* and oil percent in squash was significant. With increasing
intra-row space, the seed y|eld decreased (from 697kg h to 631kg h). The highest and the lowest amounts of
seed yield were observed in two and one way with 715 and 613 kg.ha”, respectively. The positive significant
correlation between the fruits per ha® and seeds and oil yield and seed yield and oil yield were observed. It
seems that the arrangement of row space increased the fruit number and seed and oil yields of pumpkin due to
decreasing of its vegetative growth.

Keywords: Competition, Medicinal plant, Reproductive growth, Vegetative growth
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Effect of primary tillage method and barley (Hordeum vulgare L.) crop residual
management on the soil and silage corn (Zea mays L.) characteristics

F. Ghooshchi®, A. Jourabloo?, M. Silsepour® and H. Hadi*"

Abstract

The main object of this study was to evaluate the effect of tillage and crop residues management of barley
(Hordeum vulgare L.) on quantification and qualification yield of corn (Zea mays L.). Treatments were laid out
in complete randomized block design with seven treatments and three replications and include (1) fire of straw
and stubble, plow, disc and furrower (2) gathering and transfer of straw and stubble out of farm, plow, disc and
furrower, (3) Plow, disc and furrower (4) Stalk shredder, plow, disc and furrower (5) Stalk shredder, plow, disc,
50 kg.ha™ urea and furrower (6) Stalk shredder, plow, disc, 100 kg.ha™ urea and furrower, (7) Stalk shredder,
plow, disc, 50 kg.ha™ urea, 10 tha-1 animal manure and furrower. The results showed that treatments had
significant effect on nitrogen, potassium, phosphorous and protein of leaf, diameter and height of stem, ear yield,
stem yield, leaf yield, total yield of corn, nitrogen, potassium, phosphorous, bulk density and of soil, wilting
point, field capacity, available water. Maximum amount of nitrogen (2. 57%) and phosphorous (0.32%) of leaf
obtained from treatment of seven (Stalk shredder, plow, disc, 50 kg.ha™ urea, 10 t.ha™ animal manure and
furrower) and the highest amount of potassium of leaf equal 1.72% obtained from treatment of seven (Stalk
shredder, plow, disc, 50 kg.ha? urea, 10 t.ha-1 animal manure and furrower) and treatment of six (Stalk
shredder, plow, dISC 100 kg.ha-1 urea and furrower) with amount of equal 1.60%. Maximum total yield of corn
equal 47.65 t.ha* obtained from treatment seven that laid at same group with treatment of six with yield of 46.16
t.ha™ and had no significant difference together. Therefore the best method of seed bed for obtained total yield
of corn was using stalk shredder, plow, disc, 50 kg.ha™ urea, 10 t.ha™ animal manure and furrower.

Keywords: Mineral nutrient, Nitrogen, Organic matter
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Evaluation of light interception and canopy characteristics in mono-cropping
and intercropping of maize (Zea mays L.) and faba bean (Vicia faba L.)

E. Rezaee Chiane'*, A. Dabagh Mohammadinasab?, M.R. Shakiba? K. Ghasemi Golazani?, S.
Aharizade®

Abstract

Intercropping is a correct method of management for crop production and leads to improvement of
resource absorption and use by plants. In order to evaluate light interception and some characteristics of canopy
in monocropping and intercropping of maize (Zea mays L.) and faba bean (Vicia faba L.) under climatic
conditions of Tabriz, a field experiment was conducted in 2006-2007 at the Research Station of the Faculty of
Agriculture, University of Tabriz, Iran. The experiment was laid out as randomized complete block design with
fifteen treatments and three replications. Treatments were |nclud|ng mono-cropping of maize densities (6, 7 and
8 plants. m?) and faba bean densities (30 40 and 50 plants. m?) and 9 treatments of intercropping included
combination of densities. Two plant species intercropped on the basis of additive series design. The results
showed that leaf area index, Iight interception and chlorophyll index in intercropping were 2.88, 37 and 11.94 %
more than those in monocropping of maize and 2.63, 30 and 9.27 % more than those in pure stand of faba bean,
respectively. Among intercrops, combination of 8 maize plants and faba bean plants. m?was best intercrop
regard to light interception canopy leaf area index, chlorophyll index and canopy temperature Maximum land
equivalent ratio (1.97) was attained by 6 maize plants. m?with 40 and 50 plants/m? of faba bean intercropping
combinations. This means that grain yield per unit area in intercropping improved by 97%, compared with
monocropping, intercropping had advantage over sole crop.

Keywords: Canopy temperature, Chlorophyll index, Land equivalent ratio, Leaf area index, Light interception.
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Response of growth characters and yield of wheat (Triticum aestivum L.) to
co-inoculation of farmyard manure, Trichoderma spp. and Psudomunas spp.

A. Shahsavari', H. Pirdashti®", A. Mottaghian® and M.A. Tajick Ghanbary’

Abstract

In order to investigate the effects of cattle manure, benefit fungi of Trichoderma species and Psudomunas
spp. bacteria on seedling emergence parameters growth and yield of wheat (Triticum aestivum L.) a pot
experiment was carried out in factorial (2°) arrangement based on a randomized complete design with three
replications. The treatments were three levels of cattle manure (10, 20 and 30 t.ha®), three Trichoderma species
(T. viridae, T. harzianum, T. hamatum) and either appllcatlon or non- application of Psudomunas bacteria.
Analysis of data showed that control plants and 10 t.ha™ cattle manure treatments had significantly effect on
emergence percentage and field emergence rate compared to 20 and 30 t.ha® cattle manure. In the current
experiment, the maximum grain yleld was observed in 20 t.hatinoculated with both T. viridae and T. harzianum.
Application of 10 and 20 tha’cattle manure markedly increased harvest index and biomass by 39.72 and
19.47%, respectively compared to control treatment (no manure application). Also, T. viridae fugues improved
plant biomass compared to T. harzianum. The fungus of T. harzianum enhanced harvest index rather than T.
viridae and T. hamatum. Application of Psudomunas bacteria significantly increased plant biomass and harvest
index compared to pots without bacteria application. Results showed that colony counts of three Trichoderma
species in the soil rhizosphere enhanced when rates of cattle manure application increased. The most of soil
microbial populatlon was observed in 30 t.ha? level of cattle manure inoculated with T. harzianum (74.68 x
10%cfu mg™ dry soil).
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Effect of macro nutrients (NPK) on growth characteristics of two commercial
variety of corn (Zea maize L.) (KWS2360, Ressuda Pionee) in hydroponic
environment

M. Goldani'*, M. Kharrazi® and P. Peter®

Abstract

In order to study the effect of macro nutrients on growth characteristics of two corn (Zea maize L.) varieties
(KWS2360, Ressuda Pionee), an experiment was conducted in completely randomized design with three
replications at growth room of crop physiology Department of Debrecen University. The treatments were
nutrient solution free nitrogen (N), nutrient solution free phosphorus (P), nutrient solution free potassium (K),
nutrient solution free PK, nutrient solution free PN, nutrient solution free NK, nutrient solution free NPK and
nutrient solution with NPK. Root dry weight (RDW), Shoot dry weight (SDW), RDW/SDW, leaf number (LN),
leaf area (LA) and chlorophyll content were determined. Results showed that the highest LA (561 cm?), SDW
(22 g) were obtained in with NPK treatment and KWS2360 hybrid while Ressuda Pionee in NPK treatment had
highest RDW (3.8 g) and LN (5.6). The highest R/S obtained in free NP treatment and KWS2360 hybrid (1.1).
The lowest LA (45cm?) and LN (3.0) were obtained in free NK treatment. The lowest RDW (0.12 g) and SDW
(0.31g) were obtained in free NPK treatment. The treatment of without NPK and KWS2360 showed the lowest
R/S (0.16). Chlorophyll content of each leaf decreased in through time. Slope of curve was higher in without
NPK, NK and NP treatment compare to with NPK treatment. Hybrids of corn in with NPK treatment had longer
growth period compare to other treatments. KWS2360 hybrid showed better performance under nutrient stress.
Owerall, it can be said that the balance in the ratio of nutrients plays an important role in increasing the
vegetative growth of plants including corn and deficiency of each macro nutrients can be a factor in reducing the
growth of this plant.

Keyword: Chlorophyll, Deficiency of nutrients, Leaf area, Root dry weight, Shoot dry weight
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The Effect of vermicompost on salt tolerance of bean seedlings (Phaseolus vulgaris L.)

A. Beyk Khurmizil*, P. Abrishamchi?, A. Ganjeali® and M. Parsa*

Abstract

In the recent years, increasing production of waste as a result of population growth,
increased food consumption, industrial development and urbanization growth, is regarded as a
serious challenge. Vermicompost, as an end product of urban waste recycling with proper
physicochemical features, can play an effective role in plant growth and development and also
in reducing harmful effects of various environmental stresses on plants. For this purpose, a
study with the aim of investigating the effects of vermicompost and salinity interactions on
morphological traits of bean (Phaseolus vulgaris L. cv. Light Red Kidney) seedlings was
performed. The experiment was conducted based on a randomized complete block design,
including five different volumetric ratios of vermicompost and sand (0:100; 10:90; 25:75;
50:50 and 75:25), and four levels of salinity (30, 60, 90 and 120 mmol I NaCl), equal to
2.75,5.50, 8.25 and 11 deciSiemens per meter (dS/m) respectively, along with control (0.00),
in three replications. Seeds were cultured in plastic pots and sampling of seedlings was done
after 28 days. The results showed that in an environment without stress, vermicompost had
significant effect (p < 0.05) on the stem length, internodes number, area and dry weight of
leaves, diameter, dry weight and total roots length, while having no significant effect on stem
dry weight. The interaction between salinity and vermicompost has significant effect on the
stem length, internodes number, the area and dry weight of leaves and dry weight of roots but
no significant effect was observed on the stem dry weight, diameter and total roots length.
Thus, in the low levels of salinity, all ratios of vermicompost and in high levels of salinity,
high ratios of vermicompost can limit the negative effects of salinity on bean seedlings.

Keywords: environmental stress, morphological traits, physicochemical features, seedling.
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Effect of water deficit on water use efficiency of canola (Brassica napus L.)
cultivars in Mashhad condition

S.H. Mousavi*", J. Vafabakhsh? and R. Sadr abadi Haghighi®

Abstract

Water deficit is a major factor influencing yield of canola (Brassica napus L.) seed yield and oil content. A
field experiment was conducted during 2010 growing season in the Agriculture Research Station of Torogh,
Mashhad, Iran to evaluate responses of canola cultivars to limited water. Experimental design was RCBD pattern
with three replications. Treatments were two irrigation regimes (based on irrigation after 120 mm evaporation on
class A pan for stress treatments and 80 mm evaporation for non stress treatments) and six rapeseed
cultivars(hyola 401, Hyola 330, Parkland, Goldrush, BP18 and landrace). Results showed that water use
efficiency was significantly affected by drought stress. Average of water use efficiency at all cultivars in stress
treatments was 6.6 Kg per m*> water by 3412.3 m® water used and 4.5 Kg per m*> water by 4612.3 m* water used
in non stress treatments. The highest and the lowest water use efficiency observed in Hyola 401 and Goldrush by
7.4 and 2.6 kilograms per m® water in drought stress treatment, respectively. In addition to the ability of oil
production by rapeseed cultivars under drought stress was affected and became less in drought stress. Hyola 401
had the highest oil content by 0.28 kg oil per m® water in non stress and BP.18 had the lowest oil content 0.06 kg
oil per m* water in stress treatment. Results showed that water deficit can affect oil content significantly.

Keywords: Drought stress, Irrigation, Oil content, Oilseed crop
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Comparative effect of biofertilizers with chemical fertilizers on sunflower
(Helianthus annuus L.) growth, yield and oil percentage in different drought
stress levels

H. Pirasteh Anosheh®, Y. Emam?®* and F. Jamali Ramin®

Abstract

Today, environment protection and safe crop production are very important. The management of soil
elements by bio-fertilizers is considered as important point for sustainable agriculture. Mode of action of
fertilizers is very different in drought stress conditions. To evaluate biological fertilizers (agrohumic, nitroxin,
superabsorbent and vermicompost) and compare them with current chemical fertilizers (N, P and K) in
sunflower (Helianthus annuus L.) at different drought stress levels (100% as control, 75%, 50% and 25% field
capacity), a greenhouse experiment was conducted based on completely randomized design with 20 treatments
and 3 replications at College of Agriculture, Shiraz University in 2010. Results showed that drought stress effect
was significant on plant height, head diameter, biological yield (BY), grain yield (GY), and harvest index (HI);
however, it did not affect oil percentage. Highest HI was obtained at 50% F.C, Also the highest grain yield and
plant height were observed in bio-fertilizers and chemical fertilizer, respectively. The most grain yield achieved
under control and severe drought stress conditions were found in nitroxin and superabsorbent, respectively.
Fertilizers had significant effect on plant height and grain yield. Generally, bio-fertilizers particularly
superabsorbent and vermicompost had better responses to drought stress, compared to chemical fertilizers, which
was due to higher ability of them in water maintenance. According to results of this investigation, bio-fertilizers
seem to be useful under limited moisture conditions to alleviate water deficit effects.
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Evaluation of nitrogen efficiency on grain sorghum (Sorghum bicolor L.
Moench) genotypes

M. Jafariani®, A.R. Beheshti’" and G. Taheri®

Abstract

Yield increase of crop along with human health and environment persistence could obtain from correct use of
nitrogen fertilizer. In this study the effect of different regime N application on N efficiency grain sorghum
genotypes in 2009 growing season at the Khorasan Razavi Agriculture Natural Resources Research Center
Mashhad was investigated. Split plots experiment in base of randomized complete block design was conducted
with three replications. The main plots were allocated to three genotypes (Sepideh cultivar, M2 and M5
promising lines) and the subplots consisted of photosynthesis status (non disturbance and disturbance current
with potassium iodide) in factorial combination with three N regimes (0, 100, 200 kg/ha from urea fertilizer).
The results of variance analysis showed that the nitrogen had significant (P <0. 01) effect on nitrogen recovery
efficiency (NRE) agronomic N use efficiency (ANUE), physiological N efficiency (PNE), grain yield and
harvest index (HI). NRE percent in no N application and N application at 100 kg.ha' treatment were 82.34 and
68.31, respectively and increased 43.05 and 18.67 compared with 200 kg.ha™.The highest agronomic N use
efficiency and physiological efficiency obtained in no N application (36.23g grain per N g N applied and 43.45 g
grain per g N absorbed respectively) and had107% and 43.02% increased compared to 200 kg.ha® treatment. In
spite of increased in nitrogen efficiency (three traits) by decreased in N applied, the highest and significant yield
obtained in N application at 100 kg.ha® (6.47 t.ha™) compared to no N application(5.44 t.ha™). Photosynthesis
status had significant effect on ANE, RNE and PNE also. Non disturbance in current photosynthesis
dramatically increased amount of these three N efficiency traits (29.26 g.g*, 72.33% and 39.55 g.g7)
respectively.

Keywords: Agronomic nitrogen efficiency, Disturbance of current photosynthesis, Nitrogen recovery efficiency,
Photosynthetic status, Physiological nitrogen efficiency
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Effect of different fertilizer and protection managements on seedbank properties
in an organic system

R. Sadrbadi Haghighi'*, N. Critchley?, J. Coopers, C. Leifert*and M. Eyre®

Abstract

In order to evaluation the effect of different crop rotation, fertilizer and protection managements on weed
seed bank properties an experiment was conducted in Close House experimental glass house on the soil of 5"
year of organic rotation that is conducting in University of Newcastle’s Nafferton Experimental Farm. Rotation
was started with grass/clover for first two years and continued with wheat for third year. In 4" year each plot
divided in two potato and cabbage sub plots. Beans were grown in both of two sub plots at 5™ year. In all years,
rotation plots that considered as main plots were exposed on four combinations of two different organic and
conventional fertility and crop health managements as a sub or sub —sub plots. Composite soil sample of
considered plots put in glass house for three months and number and type of seedlings were assessed. At the end
of course seedlings were classified and evaluated on the basis of type of species and functional properties.
Results showed that short time rotation has not significant effect on seedbank properties and only change some
seed properties ratio. Although weed seed number was more in organic crop protection management in
compared with conventional ones but this was related to species that considered have important role in
biodiversity production in agroecosystems. Seedbank response to different organic and conventional fertilizer
managements was similar. Also seedbank functional properties were not affected with different crop fertilizer
and protection managements.
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Fig. 1- Effect of rotation crop type in 4" year on functional groups of weed seed bank
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There are no significant differences between averages with similar overlap range for each crop according to standard error.
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Fig. 2- Effect of rotation crop type and Stellaria media in soil samples of 4" year on the seed numbers Senecio vulgaris
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There are no significant differences between averages with similar overlap range for each crop according to standard error.
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Fig. 3- Effect of crop protection treatment on the seed number of Poa triavilis, Stellaria media and total in soil samples
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There are no significant differences between averages with similar overlap range for each crop according to standard error.
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There are no significant differences between averages with similar overlap range for each crop according to standard error.
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