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Fig. 1- Effect of different mung bean and black cumin sowing patterns on mung bean leaf area index
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(Dhingra et al., 1991) 545 so 4l s 4 SKitd )59 9
o (a3l oy il cwip 4 A3y AT cusls i)l
oS AB jLos g 4dgs 40ye 3 dilaluw SUid 59 9 Sy
ol (BJS2) tls 83) Juab Job o 1, K5 39 liee
3yS e Cand Sy rhaw adld N jl SUiS (g GRI3EN )
865 (1950 cold) p ogMe dilialiw olS tuy o ylai 4 (492 JSC3)
o aldy b oyl dgng (aLS sladisS don o L::.M.‘o &S

(BJS) 390 I 1) 63V Sis 59 1 axdls sle glacid,

g 81.65)‘

Sy glis)] ooy olylojl (sloless 48T blize 5 ool
(Alo g2 gl (oS g (pytdin 392 ) (e Ao g wlinle
bl 1. (2Js4s) ol cewt AB g AB (clayles o ey @
s SIS (e By o 5w i s 2 Jg
L by lsee coits ) tle (S5 08hee ialS p sl0595 (490
AL G les 3 ile 3,Sles 4S5 jghay sl azsh 5T wlialow
s a8 39 AB g A3 ciS clagsll | in A7 5 AB
Dy ile i aliabuw slaca,

100 L5 70 51 5 a8 (c59, hl p3 cusls (slajiol)] oled 5

ot sk )3 8l Gl aela @ g CuBlS 5l g g,
Sl plao 59y ULcdl dobl lisren gy (] AB g A2 cuisls
9 S p g GRSl g (odag) ) 5l (o8 st (Il cpl el
3 USs & cagi oo a®Se (b g JSits > @ ol oy
059 e cuslS 3l s 59, 110 A6 § AB ¢ cuils la i)l p
S g Jb o pl 5 .csdS 251200 50 5l e 20 5 Sits
3 5 1000 5 A7 5 A3 cuils i)l g > Sis oy ) lke
coiS 25 wlidss j> Herbert et al. (1984) .54 o ye yio
Jolre (o) L eboglbe 0 1) ©)d cnd) S dhig g @) bgle
Lol ciS a8 1o (LS g 03905 dunlie ald cuis s o
Al )3 3905 A5 gyl SuiB (g AL CulS 4 S
S oo bl ol i o (Al cusS  bld ool 5l bgw
(dged dxngi eS| el sS4 a1y Ligw— <)) bl
by 3 o GRalS 5l e (s @) 0 Sts iy Gljil &

ol 0.59).

alaalww )0 Sis odbo good
sl Sis i 5l ecsls claiol)] pled ) alialu
ol ol sl 3 53 ol ol S s (A US) 550 J1y08
wlialw oL (59 yu i plool Cliiod > (e Cuwl 039y
S g (a3l ise 1ol ol adlS o 3 L il bl



1388 Jlu d ojleis d alor «(53,9LisS owliis pgs as yis 70

1600 -~

—o— A2

0 A3

1200 | —— A4

—m A5

—x A6
800 +

Dry matter —e A7

(g/m?) Y:
400 +

0 T T T T T T 1
50 60 70 80 90 100 110 120

Days after sowing

oole SUWid (439 w0 dilsalw g (wile ol 3 Culls i gla Wiyl 51-3 JSs
Caudy 3 ) olo W75 caslambw %25 0 A4 [ 3 olo i)y 2 cilanbis sy 3) Lo %125 ¢ wilanlw %751 A3 ile Lals S A2
Cndy 2) ile 75 caslaalow %25 1 AB { Lilo ciudy L cilimlw ciudy 2) (jslo %25 ¢ ailaalw %75 1 AB { wilanlus cinsy 2 ¢ 3o
(oslize (clony) Lolo %50 ¢ awlambuw %50 1 AB { glss ) Lyilo %50 ¢ wilanluws %50 : AT { wilanbuw cinsy 1 ¢ oo
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Table 2- Mean comparison of different mung

bean characters in different sowing pattern

dlaxs
. .. oy . X . > Al 5 3
&gy g5, PE IR Y, e PHENIREY 5% a5s ol J ) [531] )ﬁ“'
plant digy 0 oil> : Ble &0 - el «l> B, low
height number of “92 number 1000 seed N seed Grain Trea)tm“ents
(cm) branches ~ numberof  of seeq iaht harvest — weight/plant  yield
/ plant full / pods (0) weig index (9) (kg/ha)
pods/plant
- - - - - - - - Al
39.7% 6.60 ™ 36.0° 9.67°% 37.6° 25.9% 9.51°¢ 1902° A2
39.2% 6.77 ¢ 53.7¢ 9.90° 36.1%° 28.3% 13.7° 683 ¢ A3
42.4% 6.732° 404 * 9.87°% 36.3% 23.8° 12.0%¢ 1800° Ad
31.1° 6.07° 43.4% 9.57% 36.1%° 24.9% 17.3% 867 ¢ A5
49.6° 6.60 ™ 35.1° 10.1° 32.9° 23.7° 10.1° 1510° A6
43.2°% 7.30% 43.1% 9.70* 36.7% 23.6° 11.9%¢ 1186°¢ A7
36.9% 7.50% 49.8% 9.77° 35.7% 29.7° 14.6%° 1456 A8
A5l o5 ()l xe gls (el YD g 45 ST igejl (slne p St By K Bl Gl sla Sl (gt b )
Means with at least one similar letter, are not significant different (P<= 0.05) based on Dunkan test.
Cdls il )T oo (61 ylowd 45 dilidlw oLS b 5,l 5,90 ©lheo (il dua o —3 Jou>
Table 3- Mean comparison of different balck cumin characters in different sowing pattern
Al dlaws JoSded alaxs  paibdlaxi I3 3 asLs PRI 3 ,Sos
G EW)l el Wy JoSdsd &l cuilsy seed &g &l o
plant height  numper of number of number of 1000 seed . weight/ Grain  Treatments
(cm) branches full follicle seed weight ~ Narvest Plant ield
9 index an e
/ plant /plant / follicle (9.) (9.) (kg/ha)
14.8°¢ 3.53% 3477 24,07 2.937 26.7° 0.31% 309° Al
- - - - - - - - A2
15.8%¢ 3.43% 3.97¢ 24.7% 3.12% 26.6° 0.32° 242° A3
16.9%° 3.00° 2.90" 225% 3.23¢ 2278 0.26° 64.0¢ A4
14.8°¢ 3.23% 2.57° 20.7% 3.13% 22.4*° 0.28% 213° A5
18.5°% 2.60° 287" 17.3° 2.88" 229° 0.28% 71.0° A6
15.3%¢ 3.40% 357 25.1% 2.80°¢ 25.3° 0.27% 135° A7
15.3%¢ 3.17% 3.10% 21.7% 2.952% 25.1° 0.27% 134° A8

Al o5 ()l xe gls (el YD g 45 ST g0l sline p Syt By K Bl Gl sla Sl (gt b )
Means with at least one similar letter, are not significant different (P<= 0.05) based on Dunkan test.
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Table 4- Mean comparison of the interaction effect of sowing pattern and weed control on mung bean

5 85 PES WKy e e .
Gy €5 i SYEslams paibslas IR O Pab ol 3Skes

plant PRI . s &ls & PHR

height o G9! Py SN Cudlag » : B, los

(cm) # number of  number of 1000 seed h . seed Grain Treatments

number of full seed weight arvest  yeight/plant  yield
index
bll'anlch(is pods/plant / pods (9) (@) (kg/ha)
plan
- - - - - - - - AlV1
- - - - - - - - AlV2

424 6.27"% 37.6%™ 9.00" 3752 22.6" 7.55¢ 1511 % A2V1
36.9% 6.93%° 34.4% 10.3* 37.8° 29.3% 11.5° 2293° A2V?2
432 6.33 " 50.1% 9.70 e 35.6% 25.6%* 11.7° 586 °© A3V1
35.3%® 7.20% 57.32 10.0 20 36.6° 31.1° 15.6° 780 A3V2
50.5% 6.47" 305" 9.30 *' 36.1° 22.6" 8.06 1209 A4V1
34.3%® 7.00%° 50.3% 104 36.4° 25.12* 15.9° 2392° A4V2
354 6.33 " 37.4%> 9.00" 34.2% 22.4" 10.3° €513 A5V1
26.8° 5.80°¢ 4952 10.0 2 38.1° 27.5%* 24.4% 1222 % AbV2
54.7% 7.27% 43.2% 9.60 e 30.3° 26.5%* 9.02 1353 A6V1
445%® 8.93°¢ 26.9° 10.62 35.5% 20.9°¢ 11,15 1668 ° ABV2
414 7.20% 440%™ 9.10° 37.1° 20.2°¢ 12.6° 1255 A7V1
45,0%® ®47.40 4233 10.3%¢ 36.2° 27.0°% 11.2bcd 1117 ATV2
409 7.00%° 4352 9.70 Pece! 35.1% 29.0% 13.3% 1328 * A8V1
329%® 8.00° 56.1°2 9.9 2vcce 36.3° 30.3° 15.8° 1583 ° A8V2

Aib o5 ()l xe gls (el YD g 45 ST g0l (sline p Syt By K Bl Gl sla Sl (gt b )
Means with at least one similar letter, are not significant different (P<= 0.05) based on Dunkan test.
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Table 5- Mean comparison of the interaction effect of sowing pattern and weed control on black cumin

oy
aald o > &y 3
g abolaw e w £ on
. )b ‘_gh;l? ﬂ?’iﬁ)# ] ),h.“))e ‘)Aé‘w\’ 43_9-2 &y J)ﬂgﬂ
plant &g gyl = - Gy ISR w1 Cudls seed Grain Ses
height (cm) % number ~ number  1000seed .o wieght/ yield Treatment
number of full of seed weight index Plant (kg/ha)
of follicle / follicle ()] o)
b'/'anICh‘iS /plant

plan
16,0 °°® 2.87°7 2.47% 21.8* 3.16% 24,0 0.210° 211° AlV1
13.6° 4.20% 4.47% 26.2% 2.70° 29.4% 0.407* 406 * AlV2
- - - - - - - - A2V1
- - - - - - - - A2V2
17.2"% 253 2.73 % 22.4%° 2.97 ¢ 23.0° 0.180¢ 1371 A3V1
14.4 ¢ 4.33° 5.20° 27.1% 3.27% 30.23°¢ 0.463° 348° A3V2
18.1% 2331 2.20°¢ 22.6*° 3.38° 23.3° 0.163 ¢ 40.0 % A4V1
15,7 > 3.67° 3.60" 22.4%° 3.07 % 22.0% 0.353" 87.9M A4V2
16.4°¢ 253" 1.80° 20.2*° 3.01°% 23,5° 0.197 ¢ 1471 A5V1
13.1°¢ 3.93%° 333 21.2%¢ 3.24% 21.3¢ 0.370™ 278°¢ A5V2
20.6° 2.00¢ 220°¢ 17.5°¢ 2.92%¢ 23,82 0.143°¢ 36.6 " AGV1
16.5°¢ 3.20% 353" 17.1°¢ 2.84"° 22.0% 0.423% 105 9" AGV2
15,7 > 253" 227°¢ 22.3%¢ 2.80"° 22.4% 0.217°¢ 107 " A7V1
14,9 ° 4.27% 4.87°% 27.9° 2.80°% 28.2%° 0.323°¢ 162 ATV2
16,9 2.80 ¢ 2.60 195 2.94 ¢ 24,1 20 0.143¢ 71.6 A8V1
13.7% 3.53 % 3.60" 23,9 2.96 *° 26,12 0.393 ** 196 A8V2

Al o5 ()l xe glis (el YD s 45 ST igejl (sline p Syt By K JBhs Gl sla Sl (gt b )
Means with at least one similar letter, are not significant different (P<= 0.05) based on Dunkan test.
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Table 6. Mean comparison of the interaction effect of sowing pattern and weed control on number, abundance and biomass
of weed species, and Land equivalent ratio in different sowing pattern
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Means with at least one similar letter, are not significant different (P<= 0.05) based on Duncan test.
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Evaluation of sowing patterns and weed control on mung bean (Vigna radiate L.
Wilczek) - black cumin (Nigella sativa L.) intercropping system

P. Rezvani Moghada®, M.R. Raoofi, M.H. Rashed Mohassel and R. Moradi*

Abstract

In order to study different arrangements and weed controls effects on mung bean (Vigna radiate L.
Wilczek) — black cumin (Nigella sativa L.) intercropping an experiment was conducted at the
Research Station of Faculty of Agriculture, Ferdowsi University of Mashhad, Iran, during growing
season 2005 — 2006. Sixteen treatments comprising combinations of eight sowing patterns [Al: Sole
black cumin, A2: Sole mung bean, A3: 3 rows black cumin— 2 rows mung bean, A4: 3 rows black
cumin — 2 rows mung bean, A5: 2 rows black cumin — 1 rows mung bean, A6: 1 row black cumin — 2
rows mung bean, A7: 3 rows black cumin — 3 rows mung bean (Striped), A8: 1 row black cumin — 1
row mung bean (alternative rows)] and two weed controls [V1: unweeded, V2: completely hand
weeding] were arranged in a factorial experiment based on randomized complete block design with
three replications. Results showed that in intercropping systems leaf area index (LAI) of mung bean
reduced but in the case of black cumin increased. Mung bean total dry matter in intercropping system
did not differ comparing with sole crop but total dry matter in black cumin increased. All vyield
components in both crops affected by sowing patterns and weed control treatments. Number of
branches/plant, number of pods or follicules/plant and number of seed/pods or follicules increased in
A8, A4, A5 and A3 sowing patterns in mung bean and A3, A5 and A7 sowing patterns in black cumin
compared with other arrangements. By increasing mung bean ratio in rows, the number of weed
species, weed density, dry weight of weeds and abundance of weed species decreased. In unweeded
treatment, number of branches/plant, number of pods or follicules/plant and number of seed/pods or
follicules decreased in both crops. Land equivalent ratio (LER) was more than 1.00 in all sowing
patterns.

Keywords: Sowing pattern, strip cropping, growth analyses, grain yield, LER
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