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Table 1- Chemical characters of studied soil, sewage sludge and vermicompost before
experiment performance

sns . 4 () S K oy Nojars P yaud
Oluogas <l iy ! )

Characters texture pH ©I9r @ ass)

CIN
;’I Silty-clay 7.53 1095 0.27 0.23 0.14
|

L o : 7.41 7.08 4.48 0.58 043
Sewage sludge

928 509 _ 8.05 1145 6.22 048 0.62

V ermicompost
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Table 2- Mean comparison of some agronomic traits of basi| intercropped with sesame under

organic and chemical fertilizer applications

L, HORS 5L
&YW 5T JS Jsb e a3 SL L Rs3]) wels
oLs Inflorescences  Stem oog oS il
Treatments ta o3 Plant length diameter Biomass ced weight Harvest
height per plant index
©M el (@plant’  wp 009 (%)
355 0,5
Fertilizer application (F)
S o2 15 50 T 7383c  3067c 1.44c 4414c  6.30c 14.26a
20 Mg ha*sewage sludge
SumgreSignny LS o I T 7.15¢  28.00d 1.35d 4021 501d 12.48b
20 Mg ha“vermicompost
SIS oA S8 0 5 81.67a  4150a 177a 5280a  8.27a 15.62a
40 Mg ha“sewage dudge
SegreSigeny JUS 3 I V- 77420 3575 155 47740 7.29b 15.24a
40 Mg ha“vermicompost
wstlwons 0sChemical fertilizer 70.74c 2591de 1.28a 37.47e 4.36d 11.63b
asLacontrol 64.42d 25.56e 1.16f 29.23f 3.25e 11.06b
NPT
Proportion of intercropping (P)
ol IS 70.83c 29.86¢ 1.36¢ 39.14c 5.22¢ 13.18b
sole cropping of basil
SRTYO ol VO 7233%c  30.3%bc 1.45b 41680  543c 12.80b
75 % basil + 25 %sesame
SRS LBe ol 510 736la 31.38b 1.43b 4295 579 13.18b
50 % basil + 50 % sesame
SRSV B ol T 75.66a 33.28a 1.52a 44.11a 6.52a 14.35a
25 % basil + 75 % sesame
i 2olie SOV, F test F o0yl
F * % * % * % * * % * %
P * % * % * % * % * % * %
FxP NS NS NS NS * NS
CV (%) (103) 5l o oy 470 7.16 7.32 5.73 6.95 9.41
izl ge 10 Jlaio s 55 531 (55051 ool 1l sine (6 ko] gl 4B (i S e By (sl 45 ole o ay bogsye y3is b slaeSilis
S g Dol pus :N85 aoy0 ) 50 Jlisl maw (ol g ol gay ¥R

Means in the same column of each factor followed by the same letter(s) were not significantly different according to

Dancans (P<0.05) test.

* and ** significant at 5 and 1% probability levels, respectively and NS: Non significant
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of basil plant

Table 3- Interaction effects means comparison of fertilizer application and planting ratio on yield

355 0,5
Fertilizer application

LYW o
Proportion of intercropping

oL 5o &l (339
Seed weight per plant
@plant™ 5, ;5 0,5)

oy ST 5.70hi
sole cropping of basil
REST VA TN BSAYIN 5.860-i
ML oy LS 4o o7 Yo 75 % basil + 25 %sesame '
20 Mg ha'sewage sludge amiSTD + + ey 0 6.32-h
50 % basil + 50 % sesame ’
RESL VAT AETRVATA
25 % basil + 75 % sesame 7.27cd
Obu) AT 4.76KI
sole cropping of basil
REST VA DN BSgAYIN 4.73KI
CanrgoS 5039 JLSB 0 o Yo 75 % basil + 25 %sesame '
20 Mg ha'vermicompost aziST + + ey 5,001k
50 % basil + 50 % sesame 4
RESL VAT AETRVAIA -
25 % basil + 75 % sesame 5.53i
o) AT 7.02de
sole cropping of basil
) RENTIVA TSN BSATN 771c
OB oy LS jo o5 P 75 % basil + 25 %sesame '
40 Mg ha'sewage sludge ST -+ ey 0+ 8.39b
50 % basil + 50 % sesame ’
RESTYATRNERVA TN
25 9% basil + 75 % sesame 9.93a
ole) SIS 6.50e-g
sole cropping of basil
RENTIVA TSN BSATN 6.850-f
CowgoS (5059 LSS )0 (o Fe 75 % basil + 25 %sesame "
40 Mg ha 'vermicompost ST+ + ey 0+ 7 40cd
50 % basil + 50 % sesame '
RESTYATSRNERVA TN
25 % basil + 75 % sesame 8.38b
Ol GASSS 412
sole cropping of basil
REST VA TN BSAYIN 4.05|
o 095 75 % basil + 25 Y%sesame '
chemical fertilizer QST e+ oyl 0 4.35]
50 % basil + 50 % sesame )
RESL VAT AETRVATA
25 % basil + 75 % sesame 4.70kl
by G 3.22m
sole cropping of basil
RESUA TR EISWA TN
sl 75 % basil + 25 %sesame 3.17m
control QoS0 + oyl /0
50 % basil + 50 % sesame 3.21m
Ao STLY O+ oyl J1Y O 3.31m

25 % basil + 75 % sesame

il e 70 Jleisl mhaws 4o (S5l g05] Lulal o lo cire (g Lel glis 98l caiiiun S i By, (glylo a5 ale ja dy bgsje gt o sla Sl
Means in the same column of each factor followed by the same letters were not significantly different according to
Dancans (P<0.05) test
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Table 4- Mean comparison of some agronomic traits of sesame intercropped with basil under

organic and chemical fertilizer applications

413 439
e 23T JS Jab abo b5 Cumgy oL VIR
o Inflorescences _Stem 0dg¥ Seed il
Treatments b ,los Plant length diameter . weight cils y
height 10MasS ey Harvest
| index
P ant (0/)
— 0
o gl Loy pS
cm g.plant?
355 0 8
Fertilizer application (F)
S o 15 5 T 12519 83.60c 2.18¢ 9894c 2612c  263lbc
20 Mg ha“sewage sludge
oS 5029 S )3 o 120.99d 82.30¢ 2.04d 9027d 2328c  25.74bc
20 Mg ha''vermicompost
S o2 U5 52 I 135.12a  105.75a 2.50a 114.80a 35.43a 30.71a
40 Mg ha*sewage sludge
Cogta 5029 B8 3 o P+ 12949  92.77b 2.21b 106220 3142b  29.60ab
40 Mg ha*vermicompost
lpends 055 114.95e 72.80d 2.0le 80.97e  24.63c 30.48a
chemical fertilizer
wals 100.24f 62.87e 1.71f 75.15f  17.99d 23.94c
control
L
Proportion of intercropping (P)
WS IS 114.47b 71.32d 2.00b 87.90c  22.76c 25.97¢
sole cropping of sesame
Ol YO oS IVG 11835b  78.48c 213a 9053 2390c  26.37bc
75 % sesame + 25 %basi|
o0 bazislee 124.15a 86.42b 2.11a 97.65b  27.38b 27.81b
50 % sesame + 50 % basil
Ol VB aziSTYS 127.00a 9719 2.18a 10148a 3188a  3104a
25 % sesame + 75 % basil
e gl F test F o505]
SOV, o7
F * * % * % * % ** *
P * % * % * % * % * % *
FxP NS NS NS NS *x *x
CV (%) (00)0) Sy sy 6.14 6.17 5.59 4.92 6.56 8.68

sl o 70 Jlazsl gl 45 Sl (ygo3T Loll s I sine (6 bl st Bl e 5 e Gy (sl a5 ole 1 4y Loy (i o slanSils

o gine Dyl pae NS5 0s,0) 50 Jlxo! s 5o )l e el e ¥

*

Means in the same column of each factor followed by the same letter(s) were not significantly different according to

Dancans (P<0.05) test.

* and ** significant at 5 and 1% probability levels, respectively and NS: Non significant
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Table 5- Means comparison of fertilizer application into different combinations of intercropping on
yield and harvest index of sesame plant

obS 53 &ild 39

! culs >
Treatments ta Lo per ggr%ht Harveiétﬁ@(
(gplant™ s 5 65 (%)
3¢5 8yl bMuis ! cons
Fertilizer application Proportion of intercropping
IS (S I 22.00h-k 24.06]
sole cropping of sesame
RAEIRVA FREST /A7)
I, . 75 % sesame + 25 %basil 23.08n 25.01ij
w5 g T x5 Bv ST e ! J
g ha sewage siudge 50 % sesame + 50 % basil f £
e YO+ ST YD 27.37e 26.61f-j
25 % sesame + 75 % basil 31.93c 29.55¢c-h
WS (S 20.39jk 24.66ij
sole cropping of sesame
RAETRYA ZRCST A . N
ww@ig SLSR 8 o Yo 75 % sesame + 25 %basil 21.071-k 24.791)
20 Mg ha“vermicompost Ol s/ B0+ 9570 .
50 % sesame + 50 % basil 24.11gh 2515
RAETRYAT SRSt g4 I ’
25 % sesame + 75 % basil 27.5% 28.22¢
IS (S S 2754 26.23g-i
sole cropping of sesame
R\ =TRYA f SR STYATIN :
DS ol i 53 s - 75 % sesame + 25 Ybasil 3057cd 21.07e]
40 Mg ha“sewage sludge ol y e+ oSO
50 % sesame + 50 % basil 37.630 31.74bc
RAETRYAT SRSt oA I
25 % sesame + 75 % basil 45.96a 37.79a
S (PSS 25.97e-g 25.84hj
sole cropping of sesame
RACIRVA JRCST A7) r
C«w,,:.osgsefg SR 4 o e 75 % sesame + 25 %basil 27.78de 27.350
40 Mg ha“vermicompost Ol y B0+ 95700 g
50 % sesame + 50 % basil 32.64c 3018cg
RAESVAZYREStyA IN
25 % sesame + 75 % basil 39.280 3504ab
S (LS S 23.30¢ 30.85c-¢
sole cropping of sesame
R\=TRYA f SR STYATIN ¥ g
tloonid 345 75 % sesame + 25 Ybasi 23.50g-1 3041cf
chemical fertilizer ol y 7B+ oS T b0
50 % e + 50 % basil 2457f-h 29.55¢c-h
RAETRYAT SRSt oA I y
25 9% sesame + 75 % basil 27.156f 31.08b-d
AR (TS 17.21m 24.14i
sole cropping of sesame
= TRYA f SR STYATIN -
oLl 75 % sesame + 25 %obasil 17.38m 23.57)
control R ETRYAERESLyA ;
Q=0 8
50 % sesame + 50 % basil 17.98Im 2364
ole,/VB+azSTYD 19.30k-m 24.42ij

25 % sesame + 75 % basil

Al o 10 Jlozsl prhans 45 oSl (yge3l (bl 3l cme (6 Lol glis a8l casies S i By, (sl a5 Jule o 4 by e g o sla Sl

Means in the same column of each factor followed by the same letters were not significantly different according to Dancans
(P<0.05) test
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Table 6- Mean comparison of sesame and basil competitive indices in different combinations of intercropping
under organic and chemical fertilizer applications

. ¢ : ol 5
(Sa o f{éljzl:aloho{f).hc s,Skoe LER )l Pl o ol co b
Seed i g ha i s
Treatments LER yidd value K value A value
o losd oy S ggeme obuy  amS ggeme oby s obuy  wS
Basi| Sesame Tota Basil Sesame  Totd Basil  Sesame Basl  Sesame
395 8,18
Fertilizer application (F)
OB (o LS 53 (5 Ve
20 Mg hat 753.80c 1832.54c 2069.08c 0.55abc 0.59b 1.08bc 1.27b 1.52b -0.10c 0.10c
sewage sludge
)l.':&h L Q—’ Y.
o g LS“)15 609.91d 1654.10c  1811.21d 0.52bc 0.57b 1.05cd 1.11b 1.37bc -0.12d 0.12b
20 Mg ha
vermicompost
SOLAL yd ,LS 5o (o F
40 Mg hatl 974.22a 2423.58a  2718.24a 0.59a 0.64a 1.14a 1.56b 2.03a -0.15e 0.15a
sewage sludge
Sy o5 Fe
Coigyas LS"Jl’ 872,19b 2188.47b  2448.53b 0.56ab 0,60b 1.10b 1.36ab 1.62b -0.11cd 0.11bc
40 Mg ha
vermicompost
"' C a,_: . 533.04d 1800.11c  1866.52d 0.53bc 0.52c 1.03de 1.15b 1.12c 0.002a  -0.002e
chemical fertilizer
Control  wali 403.63e 1332.59d  1380.98e 0.50c 0.52c 1.01le 1.18b 1.10c -0.04b 0.04d
LYW o
Proportion of
intercropping (P)
Oy GRS ) e - 1044.45¢ - - 1.00c - - - -
sole cropping of basil
RPSTYA INRXERVIT
75 % basil + 25% 814.75b  956.31d  1771.06d 0.77a 034c  112ab 12la  160a -0.34c  0.34a
sesame
QST B+ ol 7B
50 % basil + 50 % 579.23c  1643.17c  2222.39%¢c 0.54b 059  1.15a 128a 154a -0.0%  0.0%
sesame
RCSTIATNEACIVA 7N
25 9% basil + 75 % 366.11d  2150.87b  2476.98b 0.31c 078  1.0% 133  124b 018a  -0.18c
sesame
S S S - 273059 273059 - - 1.00c - - -
sole cropping of sesame
SOV i gl F test F oyg03
F *% * % *% * % * % *% * *% * % *%
P * % * % * % * * % * % NS * % * % * %
FXP * % * % * % NS NS * NS NS * % * %
CV (%) &l ks s g 7.81 4.04 4.30 11.89 5.14 5.05 26.78 15.73 20.83 20.83

Dl e 10 Jlis o 55 (Sl (yge3] bl s o sire (g lel cglas 03B caiiwe S jie By glylo a5 ele jp 4y by je e o sla Sl *
Slosime glis pae NS g oo )01 50 Jlois! mhaws ;o o ime o s ¥* g *
" Means in the same column of each factor followed by the same letters were not significantly different according to Dancans (P<0.05) test.
* and ** significant at 5 and 1% probability levels, respectively and NS: Non significant
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Table 7- Means comparison of fertilizer application into different combinations of intercropping on
sesame and basil competitive indices

o)
(LS jo p,55LS) ails o Slos o S los codle .
Bl Seed yield (kg ha") LER Avae
Treatments yield
value
RS) s Egomo Egomo obes il
Basil Sesame Totd Totd Basil  Sesame
Fatioe b2k o
application Proportion of intercropping
sole cropping of basil ox , s SG 1139.66¢ - 1139.66p 1.00h - -
75 % basil + 25 %sesame .
SLS 55 o Ve ST YO+ e /YO 879.70ef  957.82n  1837.52Im 1.13d-f  -0.41j 0.41c
AL = 50 % basil + 50 % sesame : . .
20 SQAN gagg- o b s l‘b’ +$;°0}).[ A 631.26i 1642.65)  2274.91hi 1.73a -0.12fg  0.12fg
o basll + b sesame
sludge STV B o YD 36357kl 2077.20gh  2440.77fg  110eg 023b  -0.23k
sole cropping of sesamessus’  sws 5 - 2652.50d 2652.50de 1.00h - -
sole cropping of basil 4=, suis' S 953.00de - 953.00gr 1.00h - -
75 % basil + 25 %sesame i )
LU 5 o Yo ST Y D+ s 5/ VO 710.55hi 826.720 1537.27n 1.08f-h -0.35i 0.35d
CowgsoS o059 50%bas|fr50%s$arne . i )
) 20 Mg hat ST B+ yloxs 4B 499.91j 1446.67KI 1946.59KI 1.11d-g 0.13fg 0.13fg
vermicompost 25 % basil + 75 % sesame . " .
STV O+ ks 5/ YO 276.171-n 1895.25i 2172.42ij 1.06f-h 0.12c -0.12)
sole cropping of sesamesss’ cuis - 2446.76e 2446.76fg 1.00h - -
sole cropping of basil ;ylx ; swis S 1404.16a - 1404.17no 1.00h - -
75 % basil + 25 %sesame
S 0 o Fe TN 1156.43c 1378971  253540ef  124bc  -0571  057a
WL [0 il + 50 9
0 Mg‘ﬁ;‘ 0% ba?.ls.A > u/ g r 830.66f  2257.81f  309747b  128b  -017h  0l7e
Sewage 25 % basil + 75 % sesame .
sludge STV B o YD 49660]  275202cd  3248.63a 118c-e  030a  -0.30l
sole cropping of sesamesss’ cuis - 3305.53a 3205.53ab 1.00h - -
sole croppi Eg olf basil ylx ) s s 1300.50b - 1300.500 1.00h - -
75 % basil + 25 %sesame 2207.30h-
JLSa 5 o o ST YO+ ol YO 1028.78d 1178.5m i 1.17c-e -0.44k 0.44b
CuwgeoS o039 50%bas|fr50%s$arne . _
N 20 Mg hat ST Bt yloxs 4B 740.38gh 1958.41hi 2698.80d 1.19cd 0.11f 0.11g
ermicompost 25 % basil + 75 % sesame i
STV O+ kx5 YO 419.10jk 2500.56e 2919.66¢ 1.14d-g 0.22b  -0.22k
sole cropping of sesameass’ cuis & - 3116.40b 3116.40ab 1.00h - -
sole croppi Eg olf basil ;x5 s S5 824.00fg - 824.00r 1.00h - -
75 % basil + 25 %sesame !
ot ST O+ oylxs VO 637.50i 814.460 1451.96n 1.06f-h -0.13fg 0.13fg
Lg’l"*‘"“ 0 O 0, i| + 0,
chemical S0 % basil *+ 50 % sesame 4333k 147447k 1909811 105th  000e  0.00h
L QST O+ oyl y1.00
fertilizer 25 % basil + 75 % sesame
STV B+ oy lxg /YO 235.33mn 2115.00g 2350.33gh 1.04gh 0.14c -0.14j
sole cropping of sesameass’ cuis & - 2796.50c 2796.50cd 1.00h - -
sole croppi Eg olf basil ;x5 sins S5 645.38i - 645.38s 1.00h - -
75 % basil + 25 %sesame )
STV B+ ol YO 475.50j 581.40p 1056.91pq 1.01h -0.14g 0.14c
by 50 % basil + 50 % sesame
control RS0+ yloxs 5T, 327.791 1078.98mn  1406.78no 1.04gh -0.01e 0.01h
25 % basil + 75 % sesame i .
STV O+ oolxs 5/ YO 165.86n 1564.17jk 1730.03m 1.01h 0.03d -0.03i
sole cropping of sesameass’ cuis & - 2065.80gh  2065.80jk 1.00h - -

sl oo 70 Jlio mhaw 5o oS5l ge3T (bl o cine (55be] glis w3l wtes S i By (sl 4 Jole ,a 4 bgy e ygie o slacnSile
" Means in the same column of each factor followed by the same letters were not significantly different according to Dancans

(P<0.05) test.
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Abstract

To investigate the effect of organic fertilizer applications on yield and competition
indices of basil (Ocimum basilicum L.) in different combinations of intercropping with
sesame (Sesamum indicum L.), an experiment was carried out in split plot based on
randomized complete block design with three replicates in 2011. The main plots were six
fertilizer treatments consisted of 20 and 40 Mg ha™* of vermicompost and sewage sludge plus
50% recommended chemical fertilizer, chemical fertilizer alone (100 kg ha™ of urea, triple
super phosphate and potassium sulfate) and control (no fertilizer application). Subplots were
different planting ratios (sole cropping of basil and sesame, 75% + 25%, 50% + 50 %, 25% +
75% of basil+sesame). In this experiment, the 25% basil+75% sesame and 50% basil +
50%sesame under40 Mg. ha' of enriched sewage sludge application had the highest
economical yield (up to 3097.47 kg ha) with aland equivalent ratio (up to 1.24). According
to the aggressivity coefficient estimates of two plant species basil incombination of 25% basil
+ 75% sesame and sesame in 50% basil + 50% sesame and 75% basil + 25% sesame under
organic fertilizer application would be dominant species competitave in ranges of 0.12 to 0.30
and 0.11 to 0.57, respectively.

Key words: Aggressivity value, Land equivalent ratio, Sewage sludge.
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