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ABSTRACT

Two pot experiments were carried out in the experimental farm of

Agricultural Botany Department, Faculty of Agriculture, Mansoura University,
Mansoura, Egypt, during the two growing seasons of 2004 anc 2005 to
investigate the effect of presoaking black cumin seeds in vitamins (ascorbic
acid at 25 or 50 ppm, thiamine at 50 or 100 ppm and 2 tocephercl at 10 or 20
ppm} and active dry yeast at 1000 or 2000 ppm on black cumin plant growth
and vield and its components.
The resulis indicated that presoaking seeds in vitamins and active dry yeast
lead to an increase in vegetative growth in terms of plant height, number of
leaves, number of lateral branches and fresh and dry weight per plant. Data
also showed that a tocopherol at 10 and 20 ppm, thiamine at 50 ppm and
yeast at 1000 ppm deiayed significantly flowering and fruiting date While,
other treatments hasteried flowering and fruiting in both seasons. Application
of vitamins and active dry yeast caused a marked increase in number of
capsules and seed vyield per plant as well as volatie ol and fixed oil
percentage in addition to oil content per plant. Yeast at 2000 ppm and a
tocopherol at 20 ppm were the best treatments,

INTODUCTION

Medicinal and aromatic plants occupy a prominent position in the
Egyptian cultivation because of increasing interest demand of local industry
and export.

Black cumin (Nigeila sativa L.) belonging to family Ranunculaceae is
an annual spicy herb native to the Mediterranean region and now cultivated in
other paris of the world including Middle East, North Africa and Asia. its
seeds used for edible and medicinal purposes in many countries. \n Egyptian
folk medicine, Nigella seeds are used as carminative, diuretics and delayed
menses and lactation, while its oil has profective action against histamine
induced bronchospasm, cough and bronchal asthma (Soliman, 1978). Recent
studies indicated that the Nigeila oil has antibacterial, antifungal and
antinelminthic effects (Salomi et afl. 1992).

Organic and biodynamic agriculture considered as one of
developmental techniques which produce no or less polluted yields. It has
many angles, one of them application of biofertitization which had drown the
attention of research warkers and had became in the last few decades a
positive alternative to chemical fertilizers, biofertilization are reasonably more
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safer to the environment and human compared to chemical fertilizers. In
parallel to biofertilization and equal to its importance as well its sound able
impact on the environment using natural and safety substituents, i.e. vitamins
{B1 or C or E) and yeast as alternatives to using growth regulators in order to
improve plant growth, flowering, fruit setting and yielc.

Vitamins are organic compounds that are essential to the metabolism
of fiving organisms. They are known as growth factors inflicting many
phiysiological processes. They act as co-enzymes or constituents of enzymes
cofactor. Vitamins have functions as growin regulators or hormone
precursors;, have antioxidative properties and procably also yet unknown
modes of actions (Certli, 1987). The various pcsitive effects of applying active
dry yeast was atftributed to it own contents of different nutrients, high
percentage cf protein, larger amounts of vitamin 2 and natural plant growth
regulators such as cytokinins. (Ahmed et al. 1997}

The beneficial effects of applying vitamins and yeast on growth and
yield of medicinal and aromatic plants have been frequently reported, In early
studies of Reda et al. (1977)they found that application of vitamins (thiamine
and ascorbic acig) favoured the growth of roots, stems and leaves as well as
fruits and rays of umbels of Ammj visnaga L. as indicated by increase in their
dry weight. The most effective concentration of thiamine was 50 mgiL
whether applied as scaking of the seeds cor as foliar spray. Ascorbic acid was
maore effective when applied only as presowing treatment of the seeds
esnecially at 50 and 100 mg/L. Thiamine treaiment significantly increased the
total yield of chromones and khellin as well as visnagin yield (mg/plant} in the
freits in botn soesking and spraying applications, especially at 50 mg/L. The
yield of different chromones in the fruits under the effect of ascorbic acid {50
and 100 mg/l. scaking methed) was about 3 foids that of corresponding
control.

Ahmed et a/. (1998) on roselie plant found that when active dry yeast
were applied as foliar spray with three concentrations 0.C, 0.1 and 0.2 g/L at
vegetative growth, flowering and fruiting stages improved significantly growth,
yieid of calyxes and active ingredients. They added that maximum values
obtained when plants sprayed with 0.2 g/L. Ahmed and Ali (2001) found that
active dry yeast at 0.0, 0.1 and 0.2 g/L significantly increased the vegetative
growth of Ambersia maritima , while damssin and ambrosin percentage
significantly decreased by increasing the yeast concentration. Alt (2001)
found that foliar spray with 4.5 g/L active dry yeast gave better resuits of
Calendulla officinals.

Refaat and Bathaa (2001) obtained proncunced increment in
lemengrass vegetative growth, vield and essential oii percentage due to
applying thiamine. They also found that quantitative and gqualitative changes
in essential ofl constitutes due to thiamine treatment. Naguib and Khalil
(2002) reported that using yeast and thiamine on Nigeila sativa L. plant had
promising effects on vegetative growth, seed index and yield as well as fixed
and essential oil yield. The treatment with the superiority was yeast at 2 g/l
combined with 20 ppm thiamine in increasing Nigella sativa seed yield with
good quality. Wahba (2005) mentioned that using yeast and riboflavin
increased vegetative growth parameters and yield of Oenothera biennis.
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Recently, Massoud (2006) confirmed that using yeast caused an increase in
vegetative growth in terms of plant height, number of branches, herb fresh
and dry weight per plant , herb yield and essential oil of sage (Saliva
officinalis L. } plant.

It could be noticed that there is no enough literature concerning the
effect of vitamins and veast cn the growth and yield of medicinal plants
generally and particularty cn black cumin. Thus this study aimed to give some
spot lights on this topic and to investigate the effect of presoaking Nigella
sativa seeds in different concentrations of active yeast, thiamine, ascorbic
acid and a-tocopherol on piant growth and seed yield and its components.

MATERIALS AND METHODS

Two pot experiments were carried cut in the farm at the Agricultural
Botany Department, Facuity of Agriculture, Mansoura University during the
period of 2004-2005. to investigate the effects of vitamins {ascorbic acid,
thiamine and a-tocophercl) and yeast {(active dry yeast) on tiack cumin plants
growing under normal conditions.

The seeds c¢f black cumin {Nigella sativa ..) used 1n the present
study were secured from Medicinal and Aromalic Plents Research
Department, Horticulture Research Institute, Agricultural Research Center,
Giza, Tgypt.

The pots used n this experiment were of plastic type 40 cm in
diameter having drainage holes and were filled with 2C kg cl2an air dry soil,
Homogenous lots of olack cumin seeds were separately soaked for 12 hours
in vitamins and vyeast as foillows: 1-Control {distilled water}, 2- Ascorbic acid
at 25 ppm. , 3- Ascorbic acia at 50 ppm, 4- Thiamine at 50 cpm, 5- Thiamine
at 100 ppm, 6- a-toconherol at 10 ppm, 7- a-tocopnerol at 20 ppm, §- Yeast
at 1000 ppm and 9- Yeast at 2000 ppm.

After soaking, thirty seeds were planted in each pot on 19 O
November in the two crowing seasons. After 6 weeks from sowing, the plants
were thinned to leave ondy 5 uniform plants per pot. Phosphoerus fertilizer
{calcium super phosphate 15.5% P:0s) was mixed with scil prior to sowing at
the rate of 200 kg / feddan, while both nitregen {ammonium sulphate 20 6% N
} and potassium {potassium sulphate 48% K,O0 } were added individually in
two equal doses at the rate of 50 Kg/Feddan and 75Kg/Feddan, respectively.
The first dose was added after thinning and the second halif at the beginning
of flowering stage. Irrigation was conducted whenever required throughout
the experimental period.

After 90 days from sowing three plants from each treatment were
taken randomly to study ihe following parameters.1- Plant height, number of
leaves / plant, number of lateral branches / plant, shoot system fresh weight
{g) and shoot system dry weight (g).During growing season the number of
days till flowering and fruiting were recorded while at the end of season the
following yield parameters were taken , number of capsules / plant, seed yie'd
/ plant (g), weight of 1000 seed {g), oil yield per plant and oil percentage%
{fixed and volatile).
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Fixed oil % was carried out as described by A.O.A.C. {1990) and volatile oil
was determined according to Guenther (1961).

The treatments were arranged in complete randomized biock design and the
obtained data were subjected to statistical analysis of variance according to
Gomez and Gomez (1984) LSD value for comparisan

RESULTS AND DISSCUSSION

1- Vegetative Growth

Data presented in Table (1) reveal that a-tocopherol at (10 or 20
ppm), thiamine at {50 and 100 ppm) and yeast at (1000 and 2000 ppm)
increased significantly black cumin plant height in the two growing seasons.
There are no significant differences between thiamine and yeast treatments
espec.ally at the high level. The highest values were obtained with the high
level of them. In addition presowing seeds in aciive dry yeast at 2000 ppm
proved to be more effective in increasing plant height. However, ascorbic acid
at 25 ppm decreased plant height in the first seascn while, increased it in the
second season.

Table (1): Effect of vitamins (Ascorbic acid, Thiamine and o -
Tecopherol} and active dry yeast on black cumin plant
vegetative growth characters during 2004 and 2005,

{ ) Number of | I"Plant fresh | Plant dry
Plant height Number of lateral . -

Treatments | cm s leaves/plant branches/plant J WElgght weight
— { I S——
2004 [ 2005 | 2004 | 2005 | 2004 [ 2005 | 2004 | 2005 | 2004 | 2005
12327249 147 | 157 | 80 7.3 13491489 06990877
221 ]250] 150 [ 183 | 6.0 8.7 #62 5.59 | 0.924 [ 1.017 |
AsA 50 ppm 2671237 [ 147 [ 1640 6.3 83 14651513 ]0.530]0.927
fihi, sCppm [ 27112051 153 | 167 | 7.3 g3 143915760877 1.053
Thi. 10 ppm_| 32.3 | 354 | 183 | 197 97 | 110 [558]7.36 1115} 1.373
@-Toco. 10ppm| 28.7 | 30.4 | 16.7 | 173 8.3 9.3 | 535]676 10701253

la -Toco 20ppm ! 30.9 ? 3131170 | 186 | S0 107 ] 576 | 7.91 | 1.152 ] 1.482
Y- 100Cppm | 276 | 304 1 160 | 17.0 | 9.0 10.3 | 450 [ 6.26 | 0.899 ] 1.153
V. 2000 ppm | 3421363 183 | 197 | 110 | 123 [ 8.68 | 7.41 [1.215[1.381
LSD. 5% | 101 117] 114 | 162 | 143 1.36 1047 1045 [0.100[G.091 |

With regard to number of leaves per plant, data presented in Table
(1) reveal that the presowing seeds in thiamine, a-tocopherol and yeast led to
an increase in the number of black cumin leaves per plant, Moreover, both
thiamine and yeast at high levels were more effective in this concern. While,
ascorbic acid either at 25 or 50 ppm and thiamine at 50 ppm had no
significant effect in this concern. ‘ :

Regarding the effect of vitamins and active dry yeast on number of
latera! branches per piant, data in the same table point out that yeast, a-
tocophero! and thiamine increased significantty number of branches of black
cumin plant but ascorbic acid caused a slight increase in this regard.
Moreover, yeast application was more effective in this respect.

With respect to fresh and dry weights per plants, data recorded in
Table (1) reveal that ascorbic acid, thiamine and a-tocopherol as well ‘as
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yeast treatments increased significantly both fresh and dry weight of black
cumin plant in the two successive seasons. This increment was highly
significant in yeast, a-tocopherol and thiamine at the high concentrations.

It could be noticed that soaking black cumin seeds with vitamins (ascorbic
acid, thiamine, and a-tocopherol} or yeast showed bhigher significant
increases in al! studied growth characters compared with control.

The promotive effects of ascorbic acid on the fresh and dry weights
per plant could be attributed in part to its effect on many metabolic and
physiological processes and/or increase the organic acids exerted from the
roots into the soil and consequently increase the solubility of the most
nutrients which slowly release into the rizosphere zone where it may be
utilized by the plant (Negm et al. 1997)

Thus, it could be concluded that ascorbic acid in lower concentrations
might probably acts as growth factor. Another approach for the role of
ascorbic in intact ptant growth was stated by Aberg, (1961) who attributed its
effect to increasing the availability of iron and micronutrients i the plant,
Tarraf et al. {1999) mentioned that AsA increased plant height and greatly
increased the number of tillers/ plant of lemon grass plants, They added that
ascorbic acid could be involved in the main metabolic processes especially
with energy transfer coenzymes, carbohydrate metabolism and improved
photosynthetic activity. Some investigators mentioned that ascorbic acid had
a regulation effect upon oxidation reduction potential of cytoplasm (Aberg,
1961, Sana and Ota 1977). Our findings are in line with Reda et al. 1877 on
Ammi visnaga L. and Saraswathamma and Jayachandra, 1981 cn Trigonella
foenum L.

Dealing with thiamine effects on growth, thiamine is connected with
the role of thiamine pyrophosphate cocarboxylase, as 2 co enzyme in various
types of decarboxylation involving pyruvic and a-ketoglutamic acid.
Kodandaramaiah and Rao (1985) suggested that B. vitamins participate in
plant growth and development indirectly by enhancing the endogenous levels
of various growth factors such as cytokinins and gibbereiling, Naguib and
Khalil {(2002) mentioned that thiamine has a promotive effect on vegetative
growth of Nigella sativa L. they suggested that thiamine affect upon the
meristem may partly be of an indirect nature and be mediated by the mature
tissue through an altered supply of metabolite to the apex. Vitamin B1 has a
function in intermediate carbohydrate metabolism (Robinson, 1973).These
results are in accordance with those of ZhuKova (1977), Ramaianh et
al(1984), Certli {(1987), El-Ghamriny et al. (1999) and Youssef ef al. (2005).
The enhancing influence of a-tocophero! (Vitamin E) on Nigella saliva L.
growth parameters which was observed in this study may be due to its
physiological role in protecting membrane lipids from peroxidation the
vitamin E used up by this process is regenerated by vitamin C ( Kunert and
Ederer ,1985 ) and reducing oxidative stress ,e.g. imposed by gaseous
pollutants { SO, .03, O, and OH ) ,drought , chilling and herbicides (Fryer
, 1992 ). Preliminary studies have shown that a-tocopherol can be absorbed -
by the plant tissue (Schrmitz, 1997). The maximum of a-tocophero! uptake is
achieved within 24 to 48 hours. Vitamin & resulis in higher membrane fluidity
(Tanczos et al. 1982). These authors suggested that a-tacophero! is built into
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the pfant membranes, the fluidity of which is thus increased. Alpha tocopheroi
increased the water permeability of liposomes at low temperatures. Similar
results were published by Mallet ef al. (1994) who established a significant
linear correlation between antioxidative capacity of lipophilic extracts and g-
tocopheral content in leaves of 15 selected plant species. Finally, the
improving effects of antioxidants on growth characters might be attributed to
their positive action on enhancing cell divisions and protecting plant cells from
free radicals that responsible for plant sencences (Raskin, 1992).The positive
effect of a-tocopherof on plant growth is in harmony with many findings on
earlier resuits from literature on some plant species i.e. Tanczos et al.
(1982)on rice, Matakiadis and Kintzios (2005} on cucumber plants.

Regarding the increasing effects with yeast, the positive effect of
yeast extract on black cumin growth characters may be due to the fact that
yeast extract is a natural source of cytokinins, vitamins, and most of the
essential elements (Nagodawithana, 1991). In addition, the increase in the
release of carbon dioxide through fermentation process effectively stimulates
photosynthesis and accelerates the biosynthesis of carbohydrates. |t
increases synthasis of plant growth promoters especially GA;, IAA and
cytokinins which lead to improving cell division and cell enlargement (Mocor,
1979). Our results coincided with the results obtained by Ahmed et al. {1998)
on roselle plants, who found that yeast treatments improved growth and yield
of plants, Ahmed et al. (1998} on marjoram plant who showed that active dry
yeast caused mcre branches, heavier herb and leaves and dry weight,
Naguib 2002 on iemongrass, as well as Naguib and Khalit 2002 on black
cumin plant.

2 Yield and lts Components
2-1 Flowering and fruiting date:

Data tabufated in Table (2) show that thiamine at 50 ppm and o-
tocopherol at 10 and 20 ppm as well as yeast at 1000 ppm delayed
significantly flowering and fruiting date. Yeast treatment at 1000 ppm delayed
the appearance of the first flower by 6 days while a-tocopherol treatments
delayed flowering by 5.4 and 5.7 days respectively followed by thiamine at 50
ppm which delayed flowering by 3.7 days in the first season. In addition, ag-
tocopherol gt 10 ppm delayed the appearance of first flower by 4.6 days
followed by thiamine at 50 ppm and yeast at 1000 ppm which delayed it by 4
days as well as a-tocopherol which delayed flowering by 3 days in the second
season. On the contrary, ascorbic acid at 25 and 50 ppm and thiamine at 100
ppm as weli as yeast at 2000 ppm hastened flowering in the two seasons.
The rate of ascorbic acid at 25 ppm was more effective in this respect.
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Table (2): Effect of vitamins {Ascorbic acid, Thiamine and a -Tocopherol) and active dry yeast on black cumin

yield and its components during 2004 and 2005.

Treatments | Days till | Days till Number of Seed Weight of | Volatile oil | Fixed oil % | Qil content

flowering | fruiting | capsules/plant | yield/plant | 1000 seeds % per plant

( () -

200412005,2004(2005; 2004 2005 |2004 | 2005|2004 | 2005|2004 | 2005 2004 | 2005 | 2004 ; 2005
Control 110§ 115 ) 114 | 118 4 5 168196627644 1130/ 1.32)30.1]30.31/0528]0.620
ASA 25 ppm | 109 | 113 [ 112 | 116 5 5 19612241600 (627]1.31[134|31.9]31.5]0.65110.736
ASA 50 ppm | 109 | 114 114 [ 117 5 6 2102381631643 11351138316 |31.810.682,0.790
Thi. 50 ppm | 114 | 1191181 123 5 6 224 (2386166281136 11.3731.91314 [0.745(0.780
[Thi. 100 ppm | 109 [ 113 [ 113 | 117 7 7 2801308639654 ,137 137|324 |32.31(0946(1.037
?61[;(;(;3 116 | 119 119 { 122 6 6 266|266 (6311645 1.32(1.421(32.6]31.8(0.902{0.884
SO-[)%?;!)‘ 116 | 118 { 119 [ 121 7 8 308(322!637|670|135]1.44133.9|33.2|1.086(1.115
Y. 1000 ppm | 116 | 119120 | 122 5 7 1.9613.08 631663140152 1328,34.2[0.670(1.100
Y. 2000 ppm | 109 | 114 | 114 | 119 7 8 2941336671 /6.841143 15633486351 [1.059}1.231
LSD. 5% (1.58!181{1441231] 1.81 1.95 [0.759(0.820{0.178]0.120(0.047]0.043]0.343|0.515]0.035/0.032

2002 FOQUIBAON ‘(LL) ZE "Muf) BinOSUBY 198 "2LbY T
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He mentioned that the superiority of vitamins and yeast on fixed and volatile
oil may be due to the role of these vitamins as co-enzymes involved in
specific hiochemical reactions in the plant such as oxidative and non-
oxidative decarboxylation. He stated also that the biochemical active
pyrophosphates are the units which condense to form the many varied forms,
which constitute of terpenes, In addition, Subba Rao, {1984} and Dewic
(2000} mentioned that these results may be due to the stimulatory effect of
yeast and vitamins which act as co-enzymes of photosynthesis and
metabolism of carbohydrates and other metaboliies in seeds.
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