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ABSTRACT

In order to investigate the effect of different sources of fertilizer and patterns of mixed cultivation of
chicory (Cichorium intybus L.) and annual medic (Medicago scutellata) on agromorphological
characteristics and forage yield , a factorial experiment was carried out in a randomized complete block
design with three replications at the Behbahan agricultural Research farm, Iran. The first factor was
different fertilizer sources (chemical, organic and integrated) in three levels including chemical fertilizer
(urea + triple super phosphate), vermi-compost fertilizer and combined fertilizer (50% chemical fertilizer
+ nitroxin biofertilizer + fertile phosphate 2) and the second factor was five levels of intercropping
patterns including pure cultivation of chicory, pure cultivation of annual medic, one row of chicory: one
row of annual medic, one row of chicory: two rows of annual medic and two rows of chicory: one row of
annual medic. Studied traits for chicory and medic were plant height, number of sub-branches, number of
leaves per plant, chlorophyll index, leaf area index, dried forage yield and advantageous indices of
intercropping including land equivalent ratio (LER), actual yield loss (AYL) and intercropping advantage
(IA). The results showed that different treatments had significant effects on the studied traits. The
maximum dried yield of chicory and annual medic (4 and 4.6 ton.ha?, respecyively) obtained in pure
cultivation and chemical fertilizer source, which was not significantly different from pure cultivation and
vermin-compost and integrated fertilizer sources. Considering the total yield of two crops and land
equivalency ratio higher than one, the mixed ratios of chicory-medic replacement with vermin-compost
and combined fertilizer sources were beneficial compared to sole cropping of each crop.
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Table 1. Soil analysis of the experimental site

Potassium Phosphorus Nitrogen Organic carbon EC Sand Silt Clay Soil texture
(mg/kg) (mg/kg) (%) (%) (@s.m) (%) (%) (%)
243 8.09 0.076 0.72 43 8 68 24 Silty-loam
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Table 2. Physiochemical properties of vermicopost

K,0 P,Os Nitrogen Organic matter pH EC
(%) (%) (%) (%) (ds.m?)
1.8 2.2 15 60.2 7.2 6.7
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Table 3. Variance analysis of the effect of fertilizer treatments and intercropping with annual medic on
agromorphological characteristics and dry forage yield of chicory

Mean Square

Source of variation o rI:’I_ant Branch No. per Leaf No. per SPAD LAI Dry _forage
eight plant plant yield
Replication 2 735.57 54.6™ 326.97 7.6™ 3.97 2.37
Fertilizer type (F) 2 58.4" 2.3 40.8™ 8.1™ 2.1 0.3
Cropping system (C) 3 1734™ 4.6" 199.1" 45.9™ 15 7.78"
FxC 6 1417 3.6"™ 214.6™ 17.6" 1.7 0.3"
Error 22 37.3 3.1 201.2 6.9 04 0.3
CV (%) 4.1 12.9 18.3 5.6 19.3 21.6
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ns, * and **: Non-significant and significant at 5% and 1% of probability levels, respectively.
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Table 4. Variance analysis of the effect of fertilizer treatments and intercropping with chicory on
agromorphological characteristics and dry forage yield of annual medic

Mean Square

Source of variation af Plant Branch No. per  Leaf No. SPAD LAI Dry forage yield
height plant per plant

Replication 2 623.2" 747" 1268.6™ 6.5™ 0.1 42"
Fertilizer type (F) 2 206.5" 100.7" 2254.7 2.9™ 0.5™ 14"
Cropping system (C) 3 127.2" 13.8™ 223.6" 5.7 0.6™ 45"
FxC 6 10.2™ 11.8™ 288.8™ 11.17 1.4 0.8
Error 22 29.5 7.1 139 4.8 0.8 0.3
CV (%) 13 22.7 17.9 5.3 20.5 18.5
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ns, * and **: Non-significant and significant at 5% and 1% of probability levels, respectively.
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Table 5. Means comparison of the effects of fertilizer type and intercropping on agromorphological
characteristics and dry forage yield of chicory

Treat ment Plant height ~ Branch No. Leaf No. SPAD LAl Dry forage yield
(cm) per plant per plant (ton.ha)

Chemical 152.6% 13.9% 778 48.12 3.8% 2.5%
Fertilizer Integreated 149.8° 13.7 79.4 46.5? 3° 2.452
Vermicompost 148.2% 13.17 75.8% 47% 3.3® 222
Chicory:Medic(1:1) 144.7¢ 13.22 75.12 47.6% 3.8% 2.1°
Cropping Chicory:Medic(1:2) 133.6¢ 12.8° 72.3 46.8% 3° 1.3°
system Chicory:Medic(2:1) 157.5° 14.18 83.1° 50° 3.5%® 2.6°
Pure Chicory: 165° 14.2% 79° 44.5° 3g° 3.5%
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In each column and treatment, means with the similar letter (s) are not significantly different (p<0.05) according to Duncan’s
multiple range test.
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Table 6. Means comparison of the fertilizer type and intercropping effects on agromorphological
characteristics and dry forage yield of annual medic

Treatment Plant height ~ Branch No.  Leaf No.per  SPAD LAI Dry forage yield
(cm) per plant plant (ton.ha'?)

Chemical 46.2% 14.42 78.6° 40.9% 4.42 2.8%®
Fertilizer Integreated 41.6° 12.1° 67.8° 41.8 4.6 3.1°
Vermicompost 38° 8.6° 51.4° 41,6 4,22 2.4°
Chicory:Medic(1:1) 40.5 11.7° 64.9% 4222 4.4 2.6%
Cropping Chicory:Medic(1:2) 41.4° 10.8° 60.6 4112 45 2.7°
system Chicory:Medic(2:1) 38,5 13.5° 72.6° 422 4.6 2.1°
Pure Medic: 47.3° 10.8% 65.8° 40.5° 42 3.8°
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In each column and treatment, means with the similar letter () are not significantly different (p<0.05) according to Duncan’s

multiple range test.
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Figure 1. Mean comparison of the interaction effect of fertilizer type and intercropping on plant height,
chlorophyll index and leaf area index of chicory. C and M: Chicory and medic, respectively. Numbers in
the parentheses represent ratio of each plant in intercropping pattern. Means with the similar letter are not
significantly different (p<0.05) according to Duncan’s multiple range tests.
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Figure 2. Mean comparison of the interaction effect of fertilizer type and intercropping on chlorophyll
index and dry forage yield of annual medic. C and M: Chicory and medic, respectively. Numbers in the
parentheses represent ratio of each plant in intercropping pattern. Means with the similar letter are not
significantly different (p<0.05) according to Duncan’s multiple range test.

Table 7. Variance analysis of advantage indices of chicory- annual medic intercropping

I C:M(1:2) I C:M(2:1) I

S.0vV df LERa LERDb (Medic) Total AYLa AYLb Total 1A
(Chicory) LER (Chicory) (Medic) AYL

Relication 2 0.5™ 0.5™ 2" 1.9m 0.4™ 0.4™ 1.7m
Fertilizer type (F) 2 0.9 2.8 6.6" 2.7" 0.4 1 3.2"
Cropping system (C) 2 3.1 0.7" 0.7 0.03™ 15" 137 0.1
FxC 4 0.1 0.01™ 0.2 0.3™ 0.33™ 0.5 0.4™

Error 16 0.2 0.2 0.4 0.6 0.2 0.1 0.7

CV (%) 21.6 21.3 16.2 40.3 37.3 30.1 40.3

WAl ee Mo )0 S g gy Jlio s [0 I S 0 o pire e (SSLAS o Sa*F grins
ns, * and **: Non-significant and significant at 5% and 1% of probability levels, respectively.
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Table 8. Means comparison of advantage indices of chicory- annual medic intercropping
Treatment LERa LERD Total AYLa AYLb Total 1A
(Chicory) (Medic) LER (Chicory) (Medic) AYL

Chemical 0.5° 0.5° 1° -0.1° 0.3% 0.3° -0.1°
Integraated 0.6 0.8% 1.4° 0.2% 0.6 0.9° 0.2
Vermicopost 0.7% 0.8% 1.5° 0.2% 0.7% 0.9% 0.3%
Chicory:Medic(1:1) 0.6° 0.7° 1.3 0.1° 0.5° 0.6° 0.2
Chicory:Medic(1:2) 0.4¢ 0.72 122 0.12 0.2° 0.3° 0.1
Chicory:Medic(2:1) 0.8% 0.6 1.3° 0.12 12 1.1° 0.2%
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In each column and treatment, means with the similar letter(s) are not significantly different (p<0.05) according to Duncan’s

multiple range test.
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Figure 3. Mean comparison of the interaction effect of fertilizer type and intercropping on total AYL. C
and M: Chicory and medic, respectively; Numbers in the parentheses represent ratio of each plant in
intercropping pattern. Means with the similar letter are not significantly different (p<0.05) according to
Duncan’s multiple range test
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