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ABSTRACT

The experiment was conducted to study the respimsghwagandha to sowing dates and organic liderdlizer (
Vit-ORG) on chemical components of Ashwagandha stwWedicinal and Aromatic Plants fields of the Iégke of
Agriculture , Basra University ,Iraq, during theawing season of 2013/2014 and 2014/2015. The arpatiwas
laid out in Randomized Complete Block Design iaddrial experiment having three replications. Theeriment
involved two factors: sowing dates at three lewéld or 20 September and 10 October and organidgdidertilizer

( Vit-ORG) (0 and 2) ml}i Theresults showed that the nutritional contentsewsignificantly affected by sowing
dates and organic liquid fertilizer ( Vit-ORG).Pertage of fixed oil and total alkaloid were notrsfgcantly
affected by sowing dates during both growing sessdhe organic liquid fertilizer ( Vit-ORG) causegrease the
percentage of fixed oil in leaves and roots. Theractions between sowing dates and organic lidertlizer ( Vit-
ORG)gave a significant increase in most studiedpeaters during both seasons.
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INTRODUCTION

Medicinal plants are wonder gifts of nature whicé ased as medicine, cosmetics, hygiene and fogulements in
improving the quality of human life (1Withania somniferaSolanaceae), is an annual to perennial herb, with
multiple medicinal propertieknown in India as Ashwagandha or winter cherryrige of the most valuable plants
of the traditional Indian systems of medicinesysed in more than 100 formulationsAfurveda(2) .All parts of
Ashwagandha have medicinal properties and are imspceparation of various drugs, however, roots raggnly
used for preparation of vital tonics. It is tonggneral tonic in arthritis and debility from oldeadt is used in
anxiety, depression, phobias, alcoholic paranathjzephrenia etc. The active ingredient that atted to the
medicinal property is the alkaloids and steroidatdnes.(3,4,5,6).

The environmental factors explicitly influence gtbvand development and yield of medicinal herbsviBg date is
a very important parameter in crop production. ®hmum sowing date paves the way for better udare, light,
temperature, precipitation and other factors (7).

Some substances affected on plant growth and itsigbgical activities, Including organic liquid rfdizer (Vit-
ORG) which promote plant growth and induce soilnmicganisms like bacteria and fungi and providércaras a
source for the organisms organic liquid fertilif€it-ORG) as well acting as chelating good martéaid reason the
lack of mineral nutrient and losing them by leachiand also make many nutrient available in soilhsas
phosphate, calcium and trace elements and finatjgroc liquid fertilizer(Vit-ORG) possesses highpahility in
controlling soil pH against changes which might wscfrom the use of chemical fertilizer (8). Husset al(9)
found that organic liquid fertilizer(Vit-ORG) cawubéncrease physiological activities ,growth androleal structure
to pumpkin Cucurbita pepd.. and this was agreed with the results of HusaauhMajid(10)on melon pla@ucmis
meloand Majid (11) to potato plan&olanum tuberosuin and Abboud (12) oRimpinella anisurt.
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MATERIALSAND METHODS

Experimental Design

The study on response Wt somniferdl.) to sowing date and organic liquid fertilizeM{t-ORG)was conducted at
Medicinal and Aromatic Plants fields of the CollegkAgriculture, Basra University, Irag, during tlggowing
season of 2013/2014 and 2014/2015.

The experiment was laid out in RCBD (Factorial) igeswith three replications. There were six treatine
combinations comprised of three dates of sowing.(8e Sep. 28 and Oct.18 ) and two levels of organic liquid
fertilizer ( Vit-ORG) (0 and 2) mr}. The seeds were sown in small pots with(15x12xh23ad then transplanted
in large pots with (30x30x30) cm when seedlingsdagemonth. The plants were treated with organicitiq
fertilizer (Vit-ORG) (produced by Green, Italia)aftl4 days of transplanting. Treatments were repehtee times.
Each treatment was about 20 days after the oteatntient took place. Tables (1 & 2) explains thentbal,
physical, soil mixture, organic liquid fertilize¥it-ORG)and irrigation water used in this experirhen

Tables (1 & 2) explainsthe chemical, physical, soil mixture, organic liquid fertilizer (Vit-ORG) and irrigation water used in this

experiment

Table 1:-_soil mixture& Irrigation water Table2:- Organic liquid fertilizer ( Vit-:ORG)Compitisn & Properties

Characterize Season] Season?2 Density 1.25gm/cm
€0 5.03 5.04 ) 7.0
oH) 7 7.32 7.30 €0 400meg/100g
Total nitrogen( ml:h 0.85 0.90 Particle size <100 Microns
Phosphorus( mb) 17.76 20.85 Solubility in water 100%
Potass_lum( mr) 22.18 30.04 Organic Nitrogen(N) soluble in water 3%
Organic matter% 0.38 0.40 Potassium oxide (¥0) soluble in water 6%
Separates of soil Organic Carbon (C) 18 %
Sgnd% 46.90 46.51 Organic matter 31%
Silt% 18.00 20.04
Clay% 14.00 13.11
Soil texture Sandy silt
Irrigation water
€Q 40.2 403
(H) 7.90 7.92

Table (3) maximum and minimum temper atur e grades and relative humidity for two seasons

2013/2014
Month Temperature P
Max. | Min. Humidity%

September| 42.23 | 24.79 19.26
October 33.41| 17.33 26.84
2014/2015
September] 41.48 | 27.45 19.87
October 30.88 | 18.86 22.47

M easurements
Immediately after harvest, three plants in eacligafion were used for measurement of factors. Mess factors
consisted of :-

1. Chemical Compositions

A. Total nitrogen percentage (N %) by micro-Kjeldab€ording to Paget al(13).

B. Phosphorus content (P %) according to Olsen arah14).

C. Potassium (K) and calcium (CA) content was messby using Flame photometer according to Rage(13).

2. Fixed Oil percentage
extracted fixed oil from leaves and roots by Sekhlccording to Stahl (15) using organic solveheepetrolatum
Spirit (Distillation range 40-60C °). percentagefigéd oil by applying the following formula : -

Fixed oil weight (g )
Fixed Oil percentage (%) = x 100
Samples weight (g)

3. Total alkaloid percentage
extracted fixed oil from leaves and roots by adowy to Harborn (16). Percentage of total alldlapplying the
following formula : -
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Total alkaloid (g)
Total alkaloid percentage (%)_= x 100
Samples weight (g)

Statistical procedure

The data recorded from three plants were subjeittestatistical analysis, using analysis of variafgdlOVA)
using Gen Stat Release 10 statistical software. ditfierences among various treatments were analylzexiigh
Least Significant Difference test at probabilityd05.(17).

RESULTSAND DISCUSSION

A) Nutritional contents

The nutritional contents of Ashwagandha affectedliffgerent sowing dates and organic liquid ferglizVit-ORG)
and their interactions are shown in tables (4,b&pn presented in table (4) revealed that sowintgsdaas
significant effect of macro nutrients (N, P, K a@d) in leaves and roots , except for the nitrogeh @otassium of
roots and phosphorus of leaves during both sea3tiesmaximum percentage of nitrogen in leaves drudphorus

in roots during first season were obtained by ptawin on ISep followed by other sowing date. Also the highest
percentage of phosphorus and calcium in roots wit@ined by plant sown on 2@ep. during second season only.
Also, plant sown on10Oct. during second season gave maximum percenfaggdcium in leaves .

Treatment with organic liquid fertilizer (Vit-ORQaused increase of percentage of nitrogen in rdatmsg first
growing season only , and increase percentageasytor in leaves during both growing season amaspaum and
calcium in roots during second seasons ,followedrtyeated plants .(Table 5) .

Analysis of variance showed that interactions betwsowing dates and organic liquid fertilizer (GRG)was
significantly affected of nutritional contents ofllwagandha (Table 6). Maximum percentage of nitrdgdeaves
(9.18 and 8.81)% during both seasons and percerthgalcium in leaves (3.35)% during first seasamgre
obtained with treatment1Sep. with organic liquid fertilizer(Vit-ORG)folloed by other treatments. Testamenf 10
Oct. with organic liquid fertilizer (Vit-ORG)proded the highest percentage of phosphors in leaves
(3.55)%followed by other treatment. The maximumrémeent for percentage of phosphors in roots (5ding

first growing season only was recorded fof"ZBep. without organic liquid fertilizer (Vit-ORG)ver the other
treatment. However plant sown on'"28ep., with organic liquid fertilizer (Vit-ORG) fasecond season produced
maximum percentage of potassium in leaves (4.63)& ghosphors in roots(5.27)% and calcium in leaaed
roots(4.08 and 3.30)% followed by other treatment.

The exceed of early sown plants in the nutritiammentents, may be due the plants growth underréble weather
conditions led to the length of the vegetative gtoperiod and abundance represented by increasingumber of
branches and vegetative number of leaves anddeafvehich led to increase the efficiency of phohtlkgsis, which
reflected significant increase in processed foodsinck accumulation and delayed transmission ofsgho
manufactured materials to the centers polarizgfiowers and fruits) which provided carbonate nektiebuild the
amino acid structures led to increase the nutdli@montents(18) . This results agree with Adidal (19) to sweet
basilOcimum basilicunvar. basilicum L.

The high percentage of nitrogen, phosphorus, potasscalcium, may be caused by the effect of omamids

humic and fulvic in the organic liquid fertilizeo tincrease metabolic processes activity such astaation

photosynthesis and respiration and carbohydratesddition to increasing the permeability of ceémibranes and
facilitate the movement of nutrients process, esgfigmitrogen and phosphorus , potassium, calcitesulting in

increased plant efficiency of the uptake and acdatiwn of these elements in the leaves and robits résult agree
with Farhan (20)to potato plants.

Generally, the organic fertilizers changed the prtpn of organic matter in the soil, which improvehe
characteristics by increasing the readiness ofienis and increase microbiology activity and thamfity and
effectiveness of the enzymes analyzed in the duitlvincreases the readiness of the elements anabidorption of
the plant (21).

The organic fertilizers are prepared initially fraither animal or plant residues. All organic masuimprove the
behaviors of several elements in soils through #ictive group (filvic and humic acids) which hawe tability to
retain the elements in complex .These materiaksasel the elements over a period of time and afdebrdown
slowly by soil microorganisms. The extent of availidy of such nutrients depends on the type ofamig materials
and microorganisms (22).
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Table4: Effect of sowing dateson nutritional contents of Ashwagandha during both seasons

Season (2013/2014)
Sowing dates %N %P %K %Ca
Leaves | roots | Leaves | roots | Leaves | roots | Leaves | roots
D1 8.81 5.14 3.25 4.95 3.42 2.80 2.78 1.81
D2 7.58 4.36 3.25 4.10 4.32 2.5 2.79 1.41
D3 4.89 3.91 3.16 4.64 4.40 2.30 2.78 1.837
L.S.D. 2.20 N.S N.S 0.33 0.90 N.S N.S N.S
Season (2014/2015)
D1 7.90 5.08 2.70 4.79 3.40 3.1)7 2.48 173
D2 7.47 441 291 | 5.20 4.16 3.05 3.09 2.55
D3 6.01 5.55 2.75 453 4.26 2.72 3.37 1.99
L.S.D. N.S N.S N.S 0.60 N.S N.S 0.79 0.63
* D1:-1 September, D2 :- 20 September, D3 :-100Det.

Table5: Effect of organicliquid fertilizer ( Vit-ORG)on nutritional contents of Ashwagandha during both seasons

Organic liquid fertilizer Season (2013/2014)
(Vit-ORG) %N %P %K % Ca

Leaves | roots | Leaves | roots | Leaves | roots | Leaves | roots

VO 6.95 4.58 3.02 4,91 4.05 2.43 2.54 1.20

V1 7.25 436 | 342 4.81 4.05 2.68| 3.00 1.53
L.SD. N.S N.S 0.31 N.S N.S N.S N.S N.S

Season (2014/2015)

VO 6.46 4.52 2.49 4.73 3.56 2.59 2.69 1.52

V1 7.80 551 | 3.08 4,95 4.32 3.37 3.24 2.66
L.SD. N.S 1.26 0.58 N.S N.S 0.74 N.S 0.51

* V0 :- without Vit-ORG , V1:- with Vit-ORG ( 2 #f).

Table 6: Effect of interactions between sowing dates and organic liquid fertilizer (Vit-ORG)on nutritional contents of Ashwagandha
during both seasons

Sowing dates & Season (2013/2014)
Organic liquid fertilizer %N %P %K %Ca
(Vit-ORG) L eaves roots L eaves roots L eaves roots L eaves roots
D1V0 8.45 4.69 3.06 4.97 3.24 2.75 211 1.03
D2V0 8.38 5.48 3.24 5.05 4.44 2.18 2.73 1.01
D3VO0 4.03 3.58 2.77 4.70 4.46 2.36 2.77 1.56
D1Vl 9.18 5.59 3.44 4.93 3.61 2.86 3.35 1.58
D2v1 6.79 3.23 3.27 4.92 4.19 2.94 2.86 1.81
D3V1 5.76 4.25 3.55 4.58 4.35 2.24 2.79 1.18
L.SD. 3.11 N.S 0.53 0.46 N.S N.S 1.16 0.75
Season (2014/2015)
D1V0 6.99 4.43 2.33 4.69 3.61 2.86 2.42 0.95
D2V0 7.29 3.87 2.77 5.12 4.19 2.65 2.10 1.89
D3VO0 5.10 5.25 2.37 4.38 4.35 2.27 3.56 1.83
D1V1 8.81 5.73 3.06 4.89 3.74 3.48 2.45 2.52
D2Vv1 7.65 4.95 3.05 5.27 4.63 3.45 4.08 3.30
D3V1 6.92 5.85 3.13 4.68 4.59 3.17 3.19 2.15
L.SD. 2.80 N.S N.S 0.85 1.38 N.S 111 0.89
* D1VO0:-1¥September without Vit-ORG ; D2VO0 :-"2Geptember Vit-ORG ; D3VO0 :"l@ctober without Vit-ORG ; D1V1S%eptember
with Vit-ORG ; D2V1 :- 20 September with Vit-ORG ; D3V1 :"A@ctober with Vit-ORG

B) Percentage of fixed il and total alkaloid
Evident from the data related to percentage offfiak and total alkaloid presented in Table (7) ¢filect of sowing
dates was not significant during both growing seaso

On the other hand data presented in table (8) sthowlee organic liquid fertilizer (Vit-ORG)was sidiciantly
affected of fixed oil percentage. Plants treateith vorganic liquid fertilizer (Vit-ORG)produced migxum
percentage of fixed oil in leaves (0.65)% duringtfigrowing season only, and in roots (0.52)% duisecond
growing season only, compared with untreated pld&egarding total alkaloid, it could be easily netl that treated
with organic liquid fertilizer (Vit-ORG), had noigmificant effect, in both growing seasons.

Analysis of variance showed that interactions betwsowing dates and organic liquid fertilizer (GRG)was
significantly affected of fixed oil and total alkédl percentage of Ashwagandha (Table 9). The maximu
percentage of fixed oil in leaves (0.71 and 0.5%%both growing seasons ,and percentage of tokalad in
leaves (11.51)% during first growing season, welgained with treatment 10 Oct. with organic liquid
fertilizer(Vit-ORG)followed by other treatments. ftament 288 Sep. with organic liquid fertilizer (Vit-

4
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ORG)produced the highest percentage of fixed oitoiots (0.60 and 0.61)% in both growing seasons tatal
alkaloid in roots(9.94)%during first growing seasfoillowed by other treatments.

Alkaloids are secondary metabolism products s@ritgluction is effected by environmental conditidhat effect
the photosynthesis . The significant exceed oflhats sown in the 20Sep. and 10Oct. that treated with organic
liquid fertilizer (Vit-ORG) in the percentage ohd total alkaloids in leaves and roots ,which ie thuthe suitable
weather conditions in these dates and increasguléty of the photosynthesis and increase theywed nutritional
components which reflected in the strength of tlets growth represented in the increase branchdge@lants,
leaves number and leaf area to increase the driempggrcentage and carbohydrates and increaselkhi@ids
building and accumulation which connect directithaihe dry matter percentage in plants.(22). thsilts agree
with Kakaraaparthét al(23) to Ashwagandha plant.

The increase of alkaloids percentage in leavesraois is may be due to role of organic liquid feair(Vit-ORG)
in supporting the plants growth, and building atregstem which is featured with high quality in afion the
nutritional contents this is reflected on cellsisions and growth, and increase the leaf area edlsaw increase the
nutritional contents that are made in leaves sgcbaabohydrate and proteins that are importanutigling plants
tissues which are reflected increasing the dry tategand plant growth and composing the effective ponents in
different plant parts .(24). The organic liquidtfiezer (Vit-ORG) includes organic nitrogen (tal#¢ and it may be
because of its effective role in activating theldgical operations and especially photosynthesiglvimcrease the
amino acid which are part of preparing alkaloidd arcrease its percentage in the plant. This islairto what was
produced by Abdul Hussegl al.(25) onTrigonell foenum-graecum.

Table 7: Effect of sowing dates on per centage of fixed oil and total alkaloid of Ashwagandha during both seasons

fixed ail % Total alkaloid %
Sowing date | Season (2013/2014) | Season (2014/2015) | Season (2013/2014) | Season (2014/2015)

L eaves roots L eaves roots L eaves roots L eaves roots

D1 0.54 0.46 0.40 0.39 7.78 7.91 13.84 10.16

D2 0.57 0.54 0.47 0.47 6.66 8.78 14.63 13.39

D3 0.62 0.50 0.47 0.48 10.34| 8.37 12.75 12.09
L.SD. N.S N.S N.S N.S N.S N.S N.S N.S

* D1:-1 September, D2 :- 20 September, D3 :-100Det.

Table 8: Effect of organic liquid fertilizer ( Vit-ORG)on per centage of fixed oil and total alkaloid of Ashwagandha during both seasons

fixed oil % Total alkaloid %
Vit-ORG | Season (2013/2014) | Season (2014/2015) | Season (2013/2014) | Season (2014/2015)
L eaves roots L eaves roots L eaves roots L eaves roots
V1 0.51 0.46 0.41 0.38 7.46 7.99 12,91 11.75
V2 0.65 0.54 0.48 0.52 9.06 8.71] 1457 12.01
L.SD. 0.09 N.S N.S 0.08 N.S N.S N.S N.S

*V/0 :- without Vit-ORG , VL:- with Vit-ORG ( 2 ).

Table 9: Effect of interactions between sowing dates and organic liquid fertilizer (Vit-ORG)on per centage of fixed oil and total alkaloid
of Ashwagandha during both seasons

Sowing dates fixed oil % Total alkaloid %
& Season (2013/2014) Season (2014/2015) Season (2013/2014) Season (2014/2015)
Vit-ORG L eaves roots L eaves roots L eaves roots L eaves roots
D1V0 0.48 0.45 0.34 0.33 8.38 6.92 14.06 10.66
D2VO0 0.50 0.49 0.44 0.34 4.83 7.62 13.25 13.40
D3V0 0.53 0.43 0.44 0.47 9.18 9.43 11.42 11.18
D1V1 0.59 0.46 0.50 0.46 7.18 8.89 13.62 9.66
D2V1 0.64 0.60 0.54 0.61 8.49 9.94 16.00 13.37
D3V1 0.71 0.58 0.59 0.50 11.51 7.31 14.08 13.00
L.SD. 0.15 0.17 0.17 0.14 3.19 2.63 N.S N.S
* D1VO0:-1¥September without Vit-ORG ; D2VO0 :-"2Geptember Vit-ORG ; D3VO0 :"1®0ctober without Vit-ORG ; D1V1Z%eptember
with Vit-ORG ; D2V1 :- 20 September with Vit-ORG ; D3V1 :"1@ctober with Vit-ORG

CONCLUSION

The results showed that early sowing had the optingield and the following traits revealed the lagguantities:
nutritional contents and fixed oil and total alkdl@f Ashwagandha . And can be concluded that dcgkauid
fertilizer (Vit-ORG)had safe of agricultural treatmts to hazard undesirable impact of mineral feetis and had a
favorable effect on growth and availability of chieat composition nutritional contents and fixed aitd total
alkaloid ofWithania somniferdL.) seedling.
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Photo (10) the experiment fields Photo (11) Withania somnifera (L.)
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