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ABSTRACT

To investigate the effects of organic fertilizers and mycorrhiza inoculation on yield and yield components of dwarf
chicory (Cichorium pumilum Jacq.), an experiment was conducted as factorial layout based on randomized
complete block design with three replications at research farm of Ferdowsi University of Mashhad in 2012-2013
growing seasons. Experimental treatments were all combinations of organic fertilizers at four levels (cow manure,
humic acid, fulvic acid and control) and mycorrhiza inoculation at three levels (inoculation with Glomus mosseae,
G. intraradices and control without inoculation). The results showed that the mycorrhiza species increased the
number of lateral branches, plant height, number of inflorescence per plant, number of seed and seed weight per
plant. Application of G. mosseae led to increasing of seed yield as 29% higher than control treatment. Using
organic fertilizers improved seed yield. The highest number of lateral branches and plant height were obtained in
cow manure treatment and the highest number of inflorescence, number of seeds per plant and seed yield were
shown in humic acid treatment. Furthermore, integrated mycorrhizae and organic fertilizers treatments increased
yield and yield components of dwarf chicory.
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Table 1- Physical and chemical properties of experimental field soil

Available K Available P
0,
Sample Texture Total N (%) OC (%) (ppm) (ppm) Ec (ds/m) pH
Field soil Silty loam 0.08 0.49 286 10.25 1.26 8.09
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Table 2- Chemical properties of cow manure and humic acid used in experiment

Sample Total N (%) OC (%) Total K (%) Total P (%) Ec (ds/m) pH
Cow manure 0.67 22.6 0.14 7.4 6.22
Humic acid 6 - 2 - -
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Table 3- Variance analysis (mean squares) of studied traits of dwarf cichory

Number of Number of

Plant lateral Number of seeds per Number of = Seed weight per Se_ed 1000- Harvest  Biological
. . . ) weight  seed . . .
S.0.V. height ~ stemper inflorescence inflorescence seeds per plant inflorescence . Seed yield  index yield
df per plant weight
plant per plant
Block 2 2978™ 10.11° 0.86 ™ 5.44™ 20842.11™  0.000054ns 0.33™ 0.02™ 8923.13™ 0.25™ 87506.02 ™
Biological
fertilizer (A) 2 833347 7836  1432.86 13.36™  1389408.02 " 0.000044ns 1053 0.09"™ 462944.25™ 0.15™ 19186222.69
Organic
fertilizer (B) 3 144849 8306~ 137040  1814™ 1230237.40" 0.000044™ 8877 0.07"™ 31339958 0.14™ 12185818.46"
Biological
feg,'gjﬁ{j 6 19276° 978" 167157 328™  167334.43™ 0.000016™ 0.85™ 0.06™ 4579258 0.50™  2855251.28"
fertilizer
BT o4 7478 247 48.43 1.89 284.47 0000013 095 0032 13864.86 145  9656787.7

Adl o Yo girme BB pae g aoye iy wo )0 S Jlis ] mhaw jo jlo e i 4 NS 9

* k%

** * and ns are significant at a probability level of 1%, 5% and no significant difference.
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Table 4- Mean comparison of the effects of biological and organic fertilizers on studied characteristics of dwarf chicory

Seed Number Number of ; Number of - Number of Plant
Factor Seed yield weightper b seeds per inflorescence  |ateral height Biological yield
L er plant 1
(kg-ha") plant per plant  inflorescence perp stem per (cm) (kg ha)
(9) plant
Biological fertilizer
Control 1155.50 ° 5.70° 3290.6° 42.08° 78.16° 7.66°¢ 87.36 ¢ 7177.5°
G.mosseae 1499.75°2 7.33° 3897.92 40.50° 95.91°2 12.66%  104.03a 9496.91 ¢
G.intraradices 1491.502 7.33° 3860.2 2 40.50° 90.83° 11.08° 95.63 b 9209.9 2
LSD (5%) 99.69 0.825 240.85 1.16 5.89 1.33 7.32 832
Organic fertilizer
Control 1116.67 ¢ 5.36°" 3153.0° 42.77%2 73.55¢ 6.11° 77.67°¢ 6990.5 ¢
Humic acid 1532.33% 7.64° 3984.8° 40.22 ™ 102.44 a 11.66 98.04° 9672.0°
Fulvic acid 1391.33° 6.97° 371892 41.22° 91.22 b 11.00° 9957 8685.9°
Cow manure 1488.67 ® 7.17° 387492 39.33°¢ 95.66 ab 13.11%  107.42° 9164.02
LSD (5%) 115.12 0.953 278.11 1.34 5.89 13.3 7.32 960.71
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Table 5. Interaction effects of biological and organic fertilizers on some studied characteristics of dwarf chicory

B;iolpgical Organic fertilizer Seed yiglld irm:)rpet;i;r?ze Number of Plant height Biologica!lyield
ertilizer (kg.ha™) per plant lateral Istem per (cm) (kg.ha™)
plant
Control 1090° 72° 5°¢ 65.83° 7043.48*%
Control Humic acid 1175° 80° 8.6® 9552 7098.2 %
Fulvic acid 11572 78.66° 7.3° 90.5% 7060.33 2
Cow manure 12002 82°? 9.6°? 97.64° 7507.75?
LSD (5%) 121.6 5.2 21 11.7 523.7
Control 1133°¢ 76°¢ 7¢ 86.3°¢ 7005 ¢
G.mosseae Humic acid 1720° 115° 172 117.39° 113882
Fulvic acid 1507 ° 97.33° 13° 102.94° 9392.38°
Cow manure 1639 ® 104 ® 13.6° 1095 ® 10202.36 °
LSD (5%) 203.2 15.4 2.9 13.3 687.6
Control 1127° 72.66 ¢ 6.3° 80.89 ¢ 6922.99 °
G.intraradices Humic acid 1702 112.33° 152 87° 10529.63 °
Fulvic acid 1502 ° 97.66° 11.3° 100.27° 9604.9°
Cow manure 1627 ® 101 11.66° 114.392 9781.94°
LSD (5%) 188.5 13.7 3.0 12.9 612.5
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Table 6- Analiysis of variance of stepwise regression between seed yield and seed yield components of dwarf

chicory
S.0.vV df MS F R?
Regression 1 1758281 84.74 ** 0.713
Error 34 20748 -
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Figure 1. Correlation between number of inflorescences per plant and seed yield of dwarf chicory
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Table 7- Regression coefficients of standard multivariates for independent variables and significant variable enterd
to the final model by using stepwise regression

df R? a by b, bs by bs bs b

Initial model 7 0.761 0 025 -321 -120 227 019 141  -1.02

Final model 1 0713 11114 - 1400 - - - - -
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