The 5" Conf. of SSFOP “Maximizing utilization of ornamental plants in urban areas

landscaping”, Cairo, Egypt, 24/2/2019
Scientific J. Flowers & Ornamental Plants
www.ssfop.com/journal

ISSN: 2356-7864

doi: 10.21608/sjfop.2019.48686

RESPONSE OF CUMIN PLANT TO SOME ORGANIC,
BIOFERTILIZATION AND ANTIOXIDANT TREATMENTS

I. VEGETATIVE GROWTH AND FRUITS YIELD

M.A.H. Abdou™; A.A. El-Sayed”; Ragaa A. Taha"; Shadia K. Ahmed™
and Marwa K. EI-Nady”

* Hort. Dept., Fac. Agric., Minia Univ., Egypt.
** Medicinal and Aromatic plants Dept., Hort. Inst., A.R.C., Egypt.

ABSTRACT: The effect of farmyard manure (FYM) at 10, 15 and 20
m3/fed E.M. and/or vitamin E or vit. B treatments on vegetative
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growth (plant height, number of branches/plant and dry weight of
herb/plant), yield (number of umbels/plant, fruit yield/plant and /fed)
of cumin plant were investigated during 2015/2016 and 2016/2017 at
region (El-Byaho Vvillage) -
Laboratory of Ornamental Plants, Fac. of Agric., Minia Univ. All
treatments of FYM statistically increased vegetative growth characters
and fruit yield as compared with control. The high level of FYM was
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followed by E.M. + vit. E, then mineral NPK (full dose) were the best
results in increasing all the previous traits. Supplying cumin plants

with FYM at 20 m*/fed in combination with E.M. + vitamins (B; or E)
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or FYM at 15 m3/fed plus E.M. + vit. B; resulted overall the highest
values of the previous traits.
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INTRODUCTION

Cumin (Cuminum cyminum, L.) is an
aromatic plant within the Apiaceae Family
that is used in foods, fragrances and
medicinal preparations. Cumin is regularly
used as a favoring agent in a number of
ethnic cuisines. Cumin seeds have been
found to possess significant biological
activities, such as, antibacterial (Morton,
1976), antifungal, anti-carcinogenic
(Gagandeep et al., 2003), anti-diabetic, anti-
thrombotic  (Ferrie et al., 2011) and
antioxidant properties (Ferrie et al., 2011 and
Thippeswamy and Akhilender, 2005). Cumin
seeds contain 7% essential oil and have
therapeutic properties such as, antiseptic,
anti-spasmodic,  antitoxic,  bactericidal,
carminative, digestive, diuretic,

emmenagogue, nervine, stimulant and tonic
(Willatgamuwa et al., 1998).

Farmyard manure is very important due
to its beneficial effects on the soil, growth
and increase the productivity, as well as,
improves the quality of plant production
(Safwat and Badran, 2002 and Patel et al.,
2013 on cumin).

Mineral fertilizers especially N, P and K
are very important for plant growth and
productivity (Safwat and Badran, 2002 on
cumin, Rekaby, 2013 on coriander, Abdou et
al., 2013 on caraway).

Effective microorganisms (E-M.)
increase crop growth and productivity
(Abdou et al., 2009a on borage and Abdou et
al., 2009b on guar, Muthaura et al., 2010 on
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pigweed, Abdou et al., 2012 on fennel and
Ibrahim, 2014 on khella).

Vitamins as antioxidants have positive
effect on plant growth and its production
(Ismail, 2008 on black cumin; Ayad et al.,
2009 on geranium; Abdou et al., 2013 on
caraway, Abd El-Salam, 2014 and Abdou et
al., 2014 on sweet basil).

Therefore, the purposes of this research
were to investigate the effect of FYM, E.M.,
mineral NPK and/or vitamins (vit. E or vit.
B.1) treatments on growth and yield of cumin
plants.

MATERIALS AND METHODS

This research was carried out at Samalot
region (ElI-Byaho village) - Minia
Governorate and Laboratory of Ornamental
Plants, Faculty of Agriculture, Minia
University during two consecutive seasons
(2015/2016 and 2016/2017). Mechanical and
chemical analysis of the experimental soil
were performed according to Jackson (1973)
as shown in (Table, a). Also, chemical
characteristics of FYM are shown in (Table,
b) which was obtained from a private farm.

Effective microorganisms (EM,,
containing photosynthetic bacteria + lactic
acid + yeast) was obtained from the
Laboratory of Biofertilizers, Dept. of
Genetics, Fac. of Agric., Minia Univ.

Alpha-tocopherol (vit. E) was supplied
by Sigma chemical Company, U.S.A. and
Thiamine (vit. By) was obtained from El-
Gomhoria Company for chemicals, Egypt.

The experiment was arranged in a
randomized complete blocks design in a
split-plot with three replicates. The main
plots (A) included four treatments of FYM
(control, 10, 15 and 20 mdfed), while six
treatments of mineral NPK (full dose), E.M.,
vit. E, at 50 ppm, vit. Bz at 50 ppm, E.M. +
vit. E and E.M.+vit. B; were considered as
sub plot.

The experimental unit (plot) was 3.0x3.0
m and containing 4 rows, 60 cm apart and
seeds were cultivated in hills, 25 cm apart ,
therefore, each plot contained 48 hills and
plants were thinned to two plants/hill after 5
weeks from sowing date (October, 10" for
both seasons). Farmyard manure was added
during preparing the soil to cultivation in
both seasons.

Table a. Physical and chemical properties of the experimental soil.

Soil character Values Soil character Values
Sand % 29.20 Available P % 15.16
Silt % 30.70 Exchangeable K* mg/100 g soil 2.09
Clay % 40.10 Exch. Ca* mg/100 g soil 31.76
Soil texture Clay loam  Exch. Na* mg/100 g soil 2.38
Organic matter % 1.64

CaCO3 % 2.10 Fe 8.20
pH1:2.5 7.86 DTPA Cu 2.10
E.C. m mhose/cm 1.03 Ext. ppm Zn 2.61
Total N % 0.08 Mn 8.11
Table b. Chemical analysis of FYM applied in the present study.

Properties 1%tseason  2"9 season Properties 1%t season 2" season
Organic matter % 28.0 27.5 K % 1.18 1.22
Carbon % 15.80 16.65 Fe ppm 239.0 237.5
Total N % 0.92 0.95 Zn ppm 271.2 273.1
C/N ratio 17.17 17.53 Mn ppm 233.5 235.8
Humidity % 8.00 7.91 pH 7.31 7.21
P % 0.23 0.25 E.C. (mhose/cm) 1.07 1.08
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The recommended mineral NPK
fertilization (full dose) was 200 kg
ammonium nitrate (33.5 % N) + 300 kg
calcium superphosphate (15.5 % P20s) and
100 kg potassium sulphate (48 % K:O)/fed
according to Helmy (2015). All amounts of P
fertilizer were added during preparing the
soil, while, the amounts of NK fertilizers
were divided into 3 equal doses and added at
one month interval, starting from December,
5% in both seasons.

Fresh and active Effective
microorganisms (E.M.) were applied three
times to the soil beside the plants at 50
ml/hill (1 mI=107 cells). The first dose was
added after 7 days from the first dose of NK
(starting December, 12"") and one month
later and then plants were irrigated
immediately.

Vitamins (E or B1) were applied by hand
sprayer, 3 times on the same schedule of
E.M. The plants were sprayed till run off. All
other agricultural practices were carried out
as usual in the region.

At the end of experiment, the following
data were recorded: Plant height (cm),
number of branches/plant and herb dry
weight (g), number of umbels/plant, fruit
yield/plant (g) and /fed (kg). The statistical
analysis was carried out according MSTAT-
C (1986) at 0.05.

RESULTS AND DISCUSSION

Vegetative growth characters:

Data obtained in Table (1) indicated that
plant height, number of branches/plant and
herb dry weight/plant were significantly
increased as the farmyard manure levels
increased. So, the maximum values were
obtained at 20 m®fed. Similar results were
obtained by Safwat and Badran (2002);
Badran et al. (2007); Ahmadian et al.
(2011); Seghatoleslami (2013); Patel et al.
(2013) and Helmy (2015) on cumin plants.

Also, data presented in Table (1) showed
that adding E.M., vit. E and vit. B1 resulted
in a significant decrease on plant height,
branch  number/plant and herb dry
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weight/plant in comparison with mineral
NPK (100 %) in both seasons. Moreover,
supplying cumin plants with E.M. plus vit. E
or vit. B1 resulted in a significant increase
the previous characters in most cases, as
comparing with mineral NPK (full dose) in
both seasons. The response of plant height,
branch number and herb dry weight/plant
was reported by Tanious (2008) on fennel,
Abd EI-Naeem (2008) on caraway, Hemdan
(2008) on anise and Rekaby (2013) on
coriander. Also, Abdou et al. (2012) on
fennel and Ibrahim (2014) on khilla
mentioned that E.M. treatment significantly
increased vegetative growth traits. Moreover,
Ismail (2008) on black cumin and Hendawy
and Ezz EI-Din (2010) on fennel proved that
foliar application of antioxidants including
vitamins, E and B; increased the growth of
plants.

The effect of interaction treatments was
significant. The best results produced by
using 20 m3fed FYM in combination with
either E.M. + vit. By or vit. E.

Yield and its components:

Data presented in Table (2) indicated
that number of umbels, fruit yield /plant and
/fed were gradually increased, in both
seasons, parallel to the increase in FYM
level. The high level of FYM (20 m®/fed)
gave significantly higher values in both
seasons than other treatments. Similar results
were obtained by Amin and Abd El-Wahab
(1999); Safwat and Badran (2002);
Ahmadian et al. (2011); Asl and Moosavi
(2012); Seghatoleslami (2013); Forouzandeh
et al. (2014) and Helmy (2015) on cumin.

Concerning the treatments of sub plot,
data in Table (2) showed that fertilizing
cumin plants with E.M. + vit. B; followed by
E.M. + vit. E and mineral NPK (full dose)
produced the highest values of umbels
number and fruit yield/plant and /fed in both
seasons comparing with other three used
treatments.

The role of NPK in augmenting yield
and its components of cumin was found by
Safwat and Badran (2002); Valadabadi et al.
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Table 1. Effect of farmyard manure (FYM), mineral NPK fertilization, E.M.
biofertilizer and some vitamins (vitamin E and vitamin Bi), as well as, their
combination treatments on plant height (cm), number of branches/plant and
herb dry weight/plant (g/plant) of Cuminum cyminum, L. plants during

2015/2016 and 2016/2017 seasons.

NPK, E.M. and some

vitamins (vitamin E 1%t season (2015/2016)

FYM levels (m®/fed) (A)

2" season (2016/2017)

and vitamin B1) (B) 0 10 15 20 Mean(B) © 10 15 20 Mean (B)

Plant height (cm)

NPK 220 234 245 263 24.1 238 253 265 284 26.0
E.M. at 50 ml/plant 213 220 235 240 22.7 23.0 238 254 260 24.5
Vit. E at 50 ppm 23.0 233 241 243 23.7 248 252 260 262 25.6
Vit. Biat 50 ppm 232 233 246 249 24.0 251 252 26,6 26.9 25.9
E.M.+Vit. E 234 245 249 255 24.6 253 265 269 275 26.5
E.M.+Vit. B: 247 256 261 272 25.9 26,7 276 282 293 28.0
Mean (A) 229 237 246 254 248 256 266 274
L.S.D.at5% A:04 B:05 AB:1.0 A:05 B:0.6 AB:1.2
Number of branches/plant
NPK 9.0 102 104 107 10.1 9.8 111 113 116 10.9
E.M. at 50 ml/plant 7.7 9.1 9.8 9.9 9.1 8.4 9.9 106  10.7 9.9
Vit. E at 50 ppm 7.8 9.4 102 105 9.5 8.5 102 111 114 10.3
Vit. Bi1at 50 ppm 8.7 9.5 10.3  10.6 9.8 9.4 103 112 115 10.6
E.M.+Vit. E 9.4 104 106 10.9 10.3 102 113 115 118 11.2
E.M.+Vit. B1 9.9 106 108 11.2 10.8 107 115 117 135 11.9
Mean (A) 8.8 9.9 104 108 9.5 107 112 1138
L.S.D.at5% A:03 B:04 AB:0.80.8 A:05 B:05 AB:1.0
Herb dry weight/plant (g/plant)

NPK 294 312 318 336 3.15 303 321 328 346 3.24
E.M. at 50 ml/plant 270 288 294 312 291 278 297 303 321 3.00
Vit. E at 50 ppm 282 294 306 318 3.00 290 303 315 3.28 3.09
Vit. Biat 50 ppm 288 3.06 312 324 3.08 297 315 335 348 3.24
E.M.+Vit. E 3.16 328 334 352 333 325 338 350 369 3.46
E.M.+Vit. By 331 343 375 393 3.61 341 353 376 4.00 3.68
Mean (A) 297 312 323 339 306 321 335 352
L.S.D.at5% A:011 B:0.08 AB:0.16 A:0.14 B:0.11 AB:0.22

(2010) and Sedigh et al. (2014) on cumin.
Biofertilizers have positive effect on cumin
plant (Safwat and Badran, 2002, Sedigh et
al., 2014). Also, vitamins as antioxidants
were greatly efficient in increasing fruit yield
(Ismail, 2008 on black cumin and Botros,
2013 on caraway concerning vit. E.
Moreover, Hendawy and Ezz El-Din, 2010
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on fennel and Botros, 2013 on caraway
regarding vit. B1).

The effect of interaction treatments was
significant in both seasons and the highest
values were obtained with the interaction
treatments of FYM at 20 m3/fed x E.M. +
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Table 2. Effect of farmyard manure (FYM), mineral NPK fertilization, E.M.
biofertilizer and some vitamins (vitamin E and vitamin Bi), as well as, their
combination treatments on number of umbels/plant, fruit yield/plant and /fed
of Cuminum cyminum, L. plants during 2015/2016 and 2016/2017 seasons.

NPK, E.M. and some
vitamins (vitamin E

FYM levels (m®/fed) (A)

15t season (2015/2016)

2" season (2016/2017)

and vitamin By) (B) 0 10 15 20 Mean(B) O 10 15 20 Mean (B)
Number of umbels/plant
NPK 265 278 295 327 29.1 288 302 320 355 31.6
E.M. at 50 ml/plant 235 263 276 319 27.3 255 285 299 364 30.1
Vit. E at 50 ppm 245 274 291 326 28.4 266 297 316 372 313
Vit. Biat 50 ppm 260 277 294 332 29.1 282 301 319 379 32.0
E.M.+Vit. E 276 294 307 352 30.7 299 319 333 400 33.8
E.M.+Vit. B: 307 325 339 368 335 333 353 36.8 4138 36.8
Mean (A) 265 285 300 337 28.7 309 326 3813
L.S.D.at5% A:l2 B:1.0 AB:20 A:13 B:11 AB:22
Fruit yield/plant (g/plant)
NPK 9.01 10.06 10.75 1179 1040 937 1046 1118 1226 10.82
E.M. at 50 ml/plant 732 887 952 1082 9.13 761 922 990 1125 9.50
Vit. E at 50 ppm 812 911 1021 1097 9.60 8.44 947 1062 1141 9.99
Vit. Bi1at 50 ppm 867 9.64 1034 1152 1004 9.02 10.03 10.75 1198 1044
E.M.+Vit. E 952 1034 1128 1293 1102 990 10.75 1173 1314 1138
E.M.+Vit. By 11.28 1155 1356 1392 1258 11.73 1201 1411 1448 13.08
Mean (A) 899 9.93 10.94 12.00 935 10.33 11.38 1242
L.S.D.at5% A:048 B:0.55 AB:1.10 A:0.61 B:0.68 AB :1.36
Fruit yield/fed (kg/fed)

NPK 384.4 429.2 458.7 503.0 443.8 399.8 446.4 4770 5232 461.6
E.M. at 50 ml/plant 312.3 3785 406.2 461.7 389.7 3248 393.6 4224 480.1 4052
Vit. E at 50 ppm 346.4 388.7 4356 468.1 409.7 360.2 404.2 4531 486.8 426.1
Vit. Biat 50 ppm 369.9 4113 4412 4915 4285 3847 4278 4588 5112 4456
E.M.+Vit. E 406.2 4412 481.3 5524 470.3 4224 4588 500.5 567.4 4873
E.M.+Vit. B: 481.3 492.8 578.7 5939 536.7 500.5 5125 6019 617.7 558.2
Mean (A) 383.4 4236 466.9 511.8 398.8 440.6 4856 531.1
L.S.D.at5% A:184 B:21.1 AB:422 A:21.8 B:25.3 AB :50.6

vit. B: or vit. E followed by FYM at 15
m3/fed x E.M. + vit. B1.

Applying organic manure not only
relived material inhibition an autotoxic
substance in the root exudates by cinnamic
acid but also promoted growth, increased the
content and composition of plant secondary
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metabolites. The stimulatory effect of NPK
full dose may be due to that mineral NPK

has an important role in essential oil
biosynthesis, influence on photosynthesis
and respiration for carbon skeleton
production.
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