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ABSTRACT

A field experiment was carried out during two successive scasons
(2004/2005 and 2005/2006) to mvestigate the effect of organic and biofertilizers on
grawth, yield and chemical composition of Qenothera biennis. Three concentrations
from each of Biogeine, Phosphorine and Potassiumag (30, 40 and 50 gm/3m%and
catfle manure at 10m’/fed./scason were used in addition to untreated plants as a
control. Generally, all concentrations of biofertilizers increased growth parameters
and chemical composition as compared to untreated plants. So, the best response was
resulted from the highest concentration of biofertilizers (50gmy/3m?). The yields of
seeds, and fixed oil were increased, also the chemical composition showed the highest
values with application of the highest concentration of biofertilizers.

INTRODUCTION

Oenothera biennis L. (Evening primrose) belongs to family Onagraceae. Its
an edible and medicinal plant and has a long history of use as alternative medicine.
Simpson (1994) reported that some Oenofhera species the grown as an oil seed crop
and to provide drugs for the pharmaceutical industry. Srivastava et al (1998) reviewed
various constituents isolated from Oenothera species. These include steriods,
terpenoids, fatty acids, flavonoids, tannins, mucilage, resin, bitter principle and
potassinm salts. ‘

Some evidences reported that Oenothera biennis L., plant has some
medicinal effects as Brown (1995) who reported that, Oenothera biennis seed oil has
a positive effect on the uterine muscles nervous system and metabolism, he added that
the oil relieves pain and inflammation. Sayonava ef al.,(1997) mentioned that, gamma
linolenic acid (GLA 18.3) is a component of the seed oils of Oenothera biennis L. has
widely used as a dietary supplement and for treatment of various medical conditions.

Secds of Oenothera biennis 1. are a rich source of oil. Some Annual —report
{1937} stated that the percentage of Oenothera biennis seed oil ranged from 15.9 to
26.6% and the percentage of gamma linolenic acid ranged from 9.6 to 12.7%.

However, Hulan ef af. (1987) mentioned that seeds of Oenothera biennis L.
contained 21 —34 % lipids and seed oil is a rich source of linolenic acid. On the other
hand, Grignac (1988) reported that seed yield of Oenothera biennis L. approx 1.5 -2.0
t/ha, containing 20% total oil and 8.9 % gamma linolenic acid. Simpsom ef al. (1993)



1664 Annals Of Agric. Sc., Moshtohor, Vol. 45(4), 2007

found that seeds of evening pritnrose (Oenothera spp) containt 17 —25 % oil, which 7
— 10 % is gamma linolenic acid.

Therefore, Oenothera biennis L.plants could be considered one of the oil
crop, which could has a pharmaceutical use. Consequently, some attention must be
added as some horticultural treatments which could affect its productivity without any
side effects.

Application of biofertilizers to horticultural crops had drown the attention of
research workers and had become in the last fow decades a positive alternative to
chemical fertilizers. Biofertilizers are reasonably safer to the environment and human
compared to chemical fertilizers.

MATERJALS AND METHODS

A field experiment was carried out in the Experimental Farm of Faculty of
Agriculture in Moshtohor, Benha University, for two successive seasons {2004/2005
and 2005/2006) to investigate the response of Evening primrose or (Oenothera
beinnis L.) to the treating by biofertilizations at different concentrations. The Evening
primrose (Qenothera beinnis L.) seeds were obtained from the Farm of Faculty of
Agriculture, Moshtohor, Benha University. Seeds were germinated in pots at the end
of October to the end of November and were transplanted in experimental plots of
clay soil, the area of each plot was 3m’ containing 12 plants (the soil analysis is
present in Table -A). Treatments began after one month from transplanting and were
repeated every 3 weeks in the two seasons. The plants were treated with biofertilizers
at rates of 30,40 and 50gm/3m?.

Table (A): The physical and chemical properties of the soil.

Physical properties “ ical i
Clay 59.68% ' 8.50 :
Silt 24.03% Available N | 29.82 ppm

Fine sand 18.32% Available P,0¢ 114 ppm
Coarse sand 3.37% Available K;0 139 ppm
Clay soil B 59.22 ppm
Fe 33.07 ppm
| Mg 8.142 ppm
Mn 7.24 ppm

The chemical properties of the soil were determined using the od of
Chapman and Pratt (1978).

The cattle manure was obtained from the Animals Production Department,
Faculty of Agriculture, Benha Univ. Moshtohor.

Oenothera plants received [cattle manure (CM)] at the rate of 10 m’ / fed /
season (710 cma’ / plot/ season) .

The chemical analysis of the organic fertilizers (Cattle manure- (CM)
(Table, B) was made according to Jackson (1967).
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Table (B): The chemical characteristics of the organic fertilizers (CM) applied to
Qenothera beinnis L.
ertilizer
l characteristics 2004
Weight of 1 m” (kg/m’) 493
Moisture content(%o) 9.40
Organic matter% 6298
Organic carbon% 31.68
N 188
17.4: 1
173.90
49.40
0.29
1.18
1865.50
192.60
44.3
90.80

Bacteria fertilizers (Biogene, Phosphorine and Potassiumag) were
obtained from the General Organization for Ajgicultural Equalization Fund
(GOAEF), Ministry of Agriculture, Egypt. They are efficient strains in peat moss
growth media containing 28-32x10° cells /100 g peat moss.

The drganic fertilizer was analyzed in Training Center Research of
Agricultural o

Residues (T C R A R)-Agric. Rescarch Center Moshtohor, Tukh,
Qalyoubia .

The active bacteria in Biogeine(nitrogin fixation) is Azotobacter sp and in
Phosphorine was DBacillus megatherium (phosphorus solublization), while in
Potassiumag (potassium valublization) was active in it Bacillus sp. Three
concentrations 30, 40 and 50 gm/plot biofertilizers were mixted with enough quantity
of sand and were added around the plants after 1 month from transplanting and
repeated every 3 weeks. The following treatments were applied:

1. control ,
2. [Cattle manure (CM)] at rate of 10 m® / fed / season (710 cm’ / plot/ season)
3. 30 g/plot Biogeine = N1 4. 40g/plot Biogeine= N2

5. 50g/plot Biogeine=N3 6. 30g/plot Phosphorine =P1

7. 40g/plot Phosphorine =P2 8. 50g Phosphorine= P3

9. 30g/plot Potassiumag=K1 10. 40g/plot Potassiumag= K2

11. 50g/plot Potassiumag= K3 12. N1+P1 +Xi

13. N2 +P2 +K2 14. N3 +P3 +K3
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The experiment was designed, as a complete randomized blocks as
described by Snedecor and Cochran (1982). The treatments were replicated three
times in plots, each plot was 3 m’, and contained 13 plants between then 60cm . All
plants were fertilized every scason with ammonium nitrate (33% N) 200 kg/fed. in
two doses at after about 30 days from transplanting and second one after the first
about one month. Calcium super phosphate at 200 kg/fed. was added during preparing
of the soil.

Data on plant height (cm), fresh and dry weight of leaves (g/plant), fresh
weight of flower(g), mumber of capsules (g) and fresh and dry weight of capsules(g),
and yield of seeds (g / plant) and per capsule (g) for each treatment were recorded.
Data were subjected to statistical analysis according to Sndecor and Cochran (1982).
Using L.S.D. method for comparing between maens of treatments.

Chemical analysis:

Plant samples were analyzed to determine the total mrbohyd:ates in the
dried seeds using the method described by Herbert ef af (1971). Nitrogen, phosphorus
and potassium contents were determined in seeds by the methods of Piper, (1947).
Protein content and fixed oil of seeds were determined adopting to the method of
A.O.A.C (1995). Fixed oil was extracted from seeds by using Soxhlet apparatus The
oil percentage was determined. G.L.C analysis of fixed oil was carried our after
methylation in the laboratory of M.A.P.R. Dokki according to Kinsclla, (1966).

RESULTS AND DISCUSSION

1- Vegetative parameters:-

Data in Table (1) indicated that, plant height, lcaf number, leaves number,
branches number, fresh & dry weight of leaves, fresh and dry weight of stems of
Oenothera biennis al vegetative stage were significantly increased with the
application of biofertilizers (Biogeine, Phosphorine and Potassiumag) at 30, 40 and 50
gm/plot as compared to control plants in both scasons. Increasing the concentration of
biofertilizers from 30 to 40 or 50 gm/plot insignificantly increased these parameters in
most cases. However, increasing biofertilizers concentration up to 50gm significantly
promoted ocnothera growth and produced the highest values of these parameters.
Moregver, it was also found that, Biogeine was more effective for stimulating
Oenothera biennis growth than the other biofertilizers as 50gm of Biogeine and the
mixture (N3+P3+K3) produced the maximum response in this respect These
increments might be atiributed to the effect of biofertilizers on increasing levels of
nutrients in the treated plants which could be intcrpreted due to cell elongation and
cell division. Also, these results may be due to the physiological roles of N, Pand K .
These results are in agreement with the findings of Harridy et /. (1998) on roselle and
Attia and Saad (2001} on Catharanthus roseus .

2-Flowering parameters:-

Data in Table (2} showed that, spraying Oenothera biennis with
biofertilizers at different concentration significantly increased number of flowers,
flowers fresh & drv weight, capsules number, fresh and dry weight of capsules over
untreated plants in both seasons. Increasing Phosphorine up to 50gm or the mixture of
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N3+P3+K3 increased the values in this concem as compared to the other
concentrations of amy treatment in both seasons. Increasing the concentrations of
Phosphorine to 50 gm increased all of these paramecters in both seasons, but
N3+P3+K3 produce the maximum values as compared with any treatment or any
concentration. These results are in agreement with the findings of Abdou and El-
Sayed (2002) on caraway, Agamy (2004) on sweet fenncl, Toaima. (2005) on
Achillea millefolium, L. and Abd- Allah (2006} on Tanacetum vuigare .

Seeds yield:-

Data presented in Table {2) showed significant increase in the seeds yield
(g/plant, g/capsule and kg/fed.) of Oenothera plants after treating with biofertilizers
and organic manure over the untreated plants, Generally, increasing the concentration
of biofertilizers resulted in gradual increments in the yield of sceds. The maximum
value was found with the highest concentration of Potassiumag (50 gm/plot). From
the above results, it could be concluded that, application of biofertilizers at the high
levels especmlly Phospharine (P3) increased the flowering parameters as a result of
increasing vegetative growth due to applying Biogeinc and Potassiumag as led to
increase seeds yield. These results are in agreement with those of Abdeu and El-
Sayed (2002) on caraway, Agamy (2004) on sweet fennel plants, Toaima. (2005) on
Achillea millefolium, L. and Abd-Allah (2006) on Tanacetum vulgare plants.

4- Total carbohydrates (%%):-

The different concentrations of plant extracts showed increase in the total
carbohydrates % in the sceds of Oenothera biennis in both scasons. (Table, 3). Further
more, concentration of biofertilizers up to 50 gm/plot realized the favorable response
for the accumulation of carbohydrate in both seasons. In this concern, Attia and Saad
(2001}),on Catharanthus roseus plants, Khater (2001) on caraway plants and Abdou
(2003) on Chrysanthemum morifolium attained similar results.

5- Protein and nitrogen {%%):-

Using the treatments of biofertilizers at different concentrations led to
increase the total protein % in the seeds in both seasons as compared to the untreated
plants (Table, 3). The high concentration of biofertilizers gave the highest totat
protein. Also, increasing the concentration of biofertilizers and the mixture of
N3-+P3+K3 increased the nitrogen % to maximum values in both seasons. In other
words, production of the protein was parallel with nitrogen biosynthesis are in
Oenothera plants as a result of biofertilizers application. These results in agreement
with those of Hasaouna et al. (1994) on alfatfa, Aboud (2000) on Cassia obovata and
Khalil and EL-Aref (2001) on wheat .

6- Phosphorus %:

Phosphorus % increased as result of treating with biofertilizers in
comparison with untreated plants (Table, 3). The phosphorus % increased with
increasing the concentration of biofertilizers. The best treatment in this concern was
with P3 and the mixture of N3+P+K3 at in both seasons.



Table ( 1): Effect of Biofertilizers on vegetative growth of Oenothera biennis.

Treatments Plant height | Branch number | Leaves number | Leaves F.W Leaves DLW Stem F.W StemD.W
: F.8 5.5 F.§ 8.8 F.§ 58 F.S 5.8 FS 8.8 F.S 58 F.S 8.8

Control 11267 ) 115673 2,00 } 2.02 ) 10450 106.00 | 83.33 ) 8833 | 20.83 | 2233 | 80.00 | 80.00 | 1830 | 18.11
iogen(30g)(N1) 132,67 [ 134.67 | 800 | 7.67 ] 13033 132.64|12533 | 128.00 | 2550 | 27.00 | 14021 | 14230 28.00 | 29.01
Biogen(40g}{N2) 134.70 | 137.67 | 8.00 833 | 137.50 | 139.90 [ 128.00 | 132.00 | 26.63 | 28.64 [ 14532 | 14837 § 29.60 | 31.32
Biogen{50g)(N3) 138.33 | 13833 | S9.00 9.50 | 145.65 | 148.50 | 137.00 | 140.00 | 28.40 | 31.33 | 160.65 | 153.60 | 32.21 | 32.50
Phosphorin (30g)(P1) 129.00 | 132.00 | 6.00 6.33 | 112.50 | 115.23 | 102.50 | 110.00 | 2140 | 25.23 | 132,00 ] 138.50 ] 26.40 | 27.85
hosphorin (40g)(P2) 131.00 | 134.00 | 7.00 7.33 1 120.00] 12533 ]| 111.33 | 11830 23.6% | 27.67 | 136.00 | 139.60 | 27.20 | 29.60
Phosphorin (50gK(P3) 133,33 | 136.00 | 8.00 8.50 [127.00 ) 12933 | 118.60 ] 121.67 | 25.60 [ 30.00 | 140.30 | 140.25 | 28.60 | 30.20
otassiumap(30g)(K1) 12050 1 119.67 1 4.67 400 1108334110833 9233 | 94.00 | 21.50 | 22,67 {128.00| 133.50 | 25.60 | 27.35
otassinmapg({d0g)(K2) 12333 ] 122.67 | 6.67 3.67 | 119.50 ] 121.67 | 101.30 | 105.00 | 23,00 | 24.67 | 134.00 | 136.67 | 26.80 | 28.60
otassiumag(50g)(K3) 128.67 | 126.00 | 7.00 6.00 | 12533 12667 | 115,32 | 117.33 | 25.00 | 2736 | 137.45 [ 140.20 | 27.40 | 30.50
1+P1+K1 135.67 1 136.00 | 7.00 1 685 | 145.67 | 14830 } 14530 | 150.20 ] 29.68 | 30.50 | 14530} 155,60 29.00 | 32.60
2+P2+K2 138.00 [ 139.00 | 850 | 8.80 114833 | 152.45 | 151.50 | 154.00 | 32,82 | 34.25 | 156.80 | 158.49 | 31.20 | 33.54
3+P3+K3 14133 114233 1033 | 1050 | 15842 ] 162.26 | 160.00 | 155.60 | 35.60 | 3500 [ 16789 ¢ 16400 | 3340 | 33.00
rganie 136,00 | 13833 | 9.67 9.00 145,67 | 145.00 | 142.060 | 143.00 | 28.50 { 29.80 ] 155.00 | 158.66 | 31.00 | 32.60
LS. at 0.05% 11,79 | 18.11 | 533 551 | 2580 | 24.90 | 40.05 | 3904 | 488 4,19 | 5830 | 5527 | 991 10.33

Table (2 ): Effect of Biofertilizers on flowers, capsules and seeds of Ocnothera biennis

Treatments :ll:::;:: Flowers F.W |Flowers D.W uﬁ;‘: :}l:;sm Capsules F.W|Capsules D.w S/eg;;\:;elg];t Se/e:l:p\::ifht Se;“:ji&;

FS | SS /| FS | SS | FS | SS | FS | SS | FS | SS | FS | SS | FS ] S8 | FS 88 | FS | 8.8
foontrol 92.67 | 80.00 | 1033 | 10.50 | 2.20 | 2.50 [195.00{198.00] 90.33 | 97.33 | 36.33 | 39.33 | 2350 25.33 | 0.12 | 0.13 |394.80[425.60

Biogen(30g)(N1) 9533 [ 81.67 11350 | 16.20 | 3.24 | 3.84 1196.00{198.001 92,50 {10500 37.72 | 44.10 24.00 127.75} 0.12 | 0.14 }403.20
mgen(40g){N2) 96.50 { 83,33 | 1440 | 18.26 | 3.60 ]| 4.50 [198.00(200.00] 95.63 1112.30( 40.85 | 48.16 | 26.00 30.75 | 0,13 | 0.15 [436.80 .
mgen(S(!g)(NS) 98.00 | 86,50 | 17.64 | 21.50 | 4.59 | 5.67 |203.00|206.00|110.00]115.20] 49.50 | 51.75 3234 | 33.66 | 0.16 | 0.16 |543.31[565.49
Phosphorin (30g)(P1)1112.00| 99.20 | 22.40 | 19.80 | 5.28 | 4.56 {212.00]210.00[129.67[117.00] 54.18 | 49.14 34.02 | 30.87] 0.16 | 0.15 [571.54]{518.62
rhosphorin (40g)(P2) 118.001107.671 2832 | 24.61 | 7.00 | 6.00 |218.30]|221.00]|135.33[138.00| 58.05 | 39.34 [ 37.12 3776 | 0.17 | 0.17 |623.62|6343
*hosphorin (SOg)(PS) 125601120331 32,50 | 30.00 | 8.64 | 8,10 122254 (228.001138.52( 139351 62.101 62.55 | 40.92 4092 | 0.18 | 0,18 |687.46|687.46
otassmmag(SOg)(Kl 96.00 | 83.00 | 15.20 | 16.60 | 4.56 | 3.84 [220.14[232.50]140.25[145.00| 58.80 | s0.90 | 36.54 3837 | 0.17 | 0.17 |613.87)644.62
otassiumag(40g)(K2) 58.50 | 87.00 [ 22.52 [ 19.14 | 550 | 4.75 [226.58]236.50] 14536 148.69] 62.35 63.64 | 30.68 | 40.32 | 0,18 | 0.17 [666.62|677.38
otassiumag(500)}(K3!1100.00§ 87,30 | 25.30 | 21.75 | 6.75 | 5.67 [230.00{239.00|149.78|152.25| 67.05 68.40 | 44.22 | 44.88 | 0.19 | 0.19 |742.90]753.98
1+P1+K1 115.00] 98,50 | 24.00 | 20.30 | 5.76 | 4.80 [233.00(239.58|152.78]153.00| 63.84 | 64.26 | 39.59 40.32 | 0.17 | 0.17 }666.79]|677.38
2+P2+K2 121.001114.00§ 27.83 1 25.08 | 6.85 | 6.25 1238.00]241.00]155.00\155.25] 66.65 | 67.00 42,24 | 42.88 | 0.18 | 0.18 |709.63|7203
3+P3+K3 128.00112540) 33.28 | 32.50 | 891 | 8.64 |240.20|245.12]158.00]160.87] 71.10 { 72.00 | 46.86 [ 47.52 | 020 | 0.19 |787.25|7983
i 12030121331 21.50 | 21.00 [ 6.50 | 6.04 |235.12{238.25(148.00{151.00] 66.60 | 6795 [ 4158 | 4221 | 0.18 | 0.18 1698.54|700.13
203 | 177 ] 247 1 488 1 v | 1 tan I 1ot ! vcal 2nv Vaga T aazl v b sea T a2 -

8991

L00Z ‘(B)SF ‘194 “doyorysopy 2§ M3y JO sppuuy
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Table (3): Effect of Biofertilizers on carbohydrates, protein, N%, P%, and K%

of Oenothera biennis.
Total .
carbohy- | ETOR® | Nog P% | K%
Treatments drates m inseeds | in seeds in seeds
. seeds
in seeds
FS|sS|Fs!ss|Fs|ss!|Fs|ss|Fs|ss
Control TL11[1L85] 9.62110.21] 1.54 ] 178 | 0.99 | 0.77] 0.80 | L.04
iozen(30m(NT) 111.9712.37]11.27]11.04] 2.81] 2.01] 1L10]0.79] 0.92] L14
iogen(d0g)(N2) |14.23[13.59 11,65/ 12.79] 2.87| 3.95 | L.19| 0.99 | 106 ] 1.28
iogen(502)(N3) | 15.46|14.71|12.95| 13.38] 3.08 | 5..5 | 1.26 | 124 1.32] 145
osphorin )
Soeh 13.12]13.67| 12.80[ 14.56] 2.06 { 2.3 [ 2.18 [ 2.19 | L.11 | 1.12
""“""")’“‘ 13.52] 14.24{ 13.84| 14.64] 224 | 235 230 | 220 | 120 | 1.26
5"‘)"""‘;’)"“ 1470(15.75] 13.94|15.01] 2.99 | 2.41 | 2471 2.47| 1.81 | 1.87
°‘“)‘ss‘“m“g(3°g) 122001275 11.10{12.16{ 1.77] L.95 { 1.02 | 1.02 { 2.01 | 2.16
otasstumag(0g) | |, 7113 40| 11.25(12.90| 1.81| 2.06 | 109| 1.16 | 2.14 ] 2.41
otassiumag(50g) | )3 56114 eal13.56/13.81] 186 | 2.12 | 1.16 | 1.25 | 240 | 2.59
T+P1TK1 A9\ 13.91| 13,77 13.47] 2.88 | 2.99 | 2.14 | 2.04 | 1.96 | 2.19
2HP2TK2 16.5715.18 14 16| 1534] 2.95 | 3.15 224 | 2.17 | 2.10 233
34P3TK3 19.13] 16361651 17.96] 3.17 | 3.04 | 2.84 [ 2.86 | 2.88 | 2.81
ic 1163|12.37/10,07] 1..70] 2.62 | 188 | 1.05 | L.13 | L85 | 2.08
S.Dat0.05% | 0.52 | 0.02] 0.02] 0.02 | 0.01]0.02] 0.02]0.26 | 0.02 | 0.02

F.S = First season 8.8 = Second season
7- Potassium %o:-

Generally, all concentrations of potassiumag gradually increased the .
potassium % in the seeds of Oenothera biennis over untreated plants, The maximum
value was recorded with treating plants with the high concentration of K and the
N3+P+K3 (Table, 3). In this respect Harridy et al. (2001) on lemongrass, Khater
(2001) on caraway Abd EL-Latif ef af. (2002) on Matricaria chamomiila, Abdou
(2003) on Chrysanthemum morifolium, Hamed (2004) on Sallvia officinalis and
Origamun syriacum and Toaima (2005) on Achillea millefolium, L. attained similar
results.

8-Fixed oil %e:- .

It is evident that, the percentage of total linids increased with the application
of phosphorme (P3) and mixture of N3+P+K3, Increasing the concentrations up to 50
gm/3m° of biofertilizers increased the accummlation of fixed oil in the seeds of
Oenothera biennis more than with the other treatments in both seasons . The yield of
fixed oil (per individual plant) showed the same trend as the percentage of fixed oil,
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(Table, 4 and Figs. 1, 2 and 3) . Similar results were obtained by Abdel-Kader and
Ghaly (2003) on coriander, Ghadban et. al, (2003,b) on Ricimus communis L. and
Salman (2004) on Ocimum basilicum

9- Fatty acids:-

GLC analysis of methylated fatty acid of Oenothera biennis in Table (5)
indicated that in centrol plant, linolic acid was the main fatty acid and accounted by
49.65 %, oleic acid by 18.65 % then palmatic acid by 10.21% and Linolenic acid by
8.02 % of total fatty acids. The total saturated fatty acids accounted by 15.79 %,
while, unsaturated one reached 76.32% from total fatty acids.

Application of biofertilization tended to increase the linolic acid, patmatic,
oleic and linolenic acid contents, These fatty acids tended to increase with increasing
biofertilizer concentrations up to 50 gm/plot. Saturated fatty acids decreased with
NIN2, N3, N1+P1+K1, N2+P2+K2 and N3+P3+K3, while, untreated fatty acids -
tended to increase as a result of application of biofertilization or organic manure to
Oenothera biennis. ‘ '

Table (4): Effect of Biofertilizers on 0il%, oil yield/ plant and oil yield/ Fed. of
Oenothera biennis.

il % in seeds
F.S 8.8
6.71 7.05
6.78 7.53
7.99 8.88
10,10 | 1122
7.59 8.44
13.59 | 15.10
15778 | 17.53
948 | 10.53
1323 | 14.70
1436 | 1595
1591 | 16.66
16.03 | 17.27

17.57 j 19.53

1294 | 1438
0.05 0.05

FS = First seasonS.S = Second season
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Table (5): Effect of bio fertilizers and organic on chemical composition of fixed
oil in Denothera biennis oil;

Component | Control i
Medium

1.254 0.954 0498
Capric 1.383 - - 0.652 0.461
Lauric 1.032 - - 0.398 0.260
0.804 1.247 1.025 ] 0,698 | 1.581 1.365
Palmitic | 10213 | 11,325 | 11698 ]12.351| 11.685 | 12.021
Stearic 0214 | 0.864 0654 [ 0584 | 0264 0.105
Oleic 18.652 | 19257 | 20054 [21.574| 20834 | 21112
Linoleic | 49.651 | 51369 | 51.857 |52364] 51032 | 51.142
Linolenic | 8.021 9.541 10.005 [11.298| 10.367 | 11.098
0.798 | 0.957 1.012 | 0873 | 1.354 1.262

Saturated

il fatty acids
Unsaturated

fatty acids

15788 | 14754 | 14604 [14.506f 16.888 | 15972

76324 | 80.167 | 81916 185236 82.233 | 83.352

02.112 | 94921 | 9652 {99742 99.121 | 99.324

Biogene + Phosphorine +

Potassiumage Potassiumage

Medium | High | Low |Medium | High
1.982 1.384 | 0.679 { 0352 0.211
- 0.658 0257 | 0456 | 0.125 '
0.335 0.128 | 0355 -
- 0354 - -
12.365 | 12.685 {11.486] 12.024
Stearic 0.586 0.489 | 0.657 | 0.824
Oleic 19.684 | 20,587 [20.354| 21.322
Linolei¢ 51658 | 52361 |51.981| 52,601
Linoleni¢ 10365 | 10.638 |11.163; 12.006
| Arachidic 1.562 0.365 | 0945 | 0.548
Saturated
fatty acids
Unsaturated
¥ fatty acids

| Tt Y o 086 | 99.195 | 99248 |98.076 | 99.802 -
acids e —————

17488 | 15.662 {14578 13.873

81.707 | 83.586 [B3.498| 85.929




Effect Of Organic & Biofertilizers On Growth, Yield....

1673

PA

500

400

300 -

200

P& W
500 1
400 -

300 A

2004

100J

Biogenc

(High)

§
i
I
/
g

@ o 5 10 1s 20 25
A - PA . )
" Phosphorien 8 Pota&:.s1umag_e 9
wo|  (High) / 7 | s 7
400 400 4
300 300 1
200 2004
. 3
100-1 i g g E 100
10 15 20 25 0 20
* Potassiumage P o
Ehosphorlen g 7}
s00] Biogene 5 5001 .?
(High)
400 - 2 400 - E
0 8 E S g
S I - 1110 U0 B A1
2 :
200 2004 o
3 o 118 2
100 - g & d @ 100 - h @1

O 5 10 15 20

0

5

10

15 20

25

Fig.(4): Effect of biofertilizers and cattle manure cn chemical composmon of
fixed oil in Oenothera biennis oil.




1674 Annals Of Agric. Sc., Moshtohor, Vol. 45(4), 2007

REFERENCES

AOAC (1995 Official Methods of Analysis of the Association of Official
Agricultural Chemists (A.0.A.C.) 14 editation, Washington. D.C.

Abd-Allah WHAE. (2006): Physiological studies on Tanasecum vulgare L.
plants. M.Sc. of Floriculture Department of Horticulture Faculty of
Agriculture Moshtohor Benha University

Abd EL-Latif, T.A. and Salem Amal G. (2002): Influence of biofertilizer and NPK
rate on Tagetes minuta, L. J. Agric. Sci. Mansoura Univ,, 27 (4): 2475-
2487.

Abdel-Kader, H H. and Ghaly Nawal G. (2003): Effects of cutting the herb and the
use of Nitrobien and Phosphorine associated with mineral fertilizers on
growth, fruit and oil yields, and chemical composition of the essential oil
of coriander plants (Coriandrum sativum L.) J. Agric. Sci. Mansoura
Univ., 28 (3); 2161-2171.

Abdou, M.AH. (2003): Growth and flowering of Chrysanthemum morifofium plant,
. Effect of N-mineral / N-biofertilizer and micronutrients on
Chrysanthemum morifolium, Icecap. J. Agric. Sci. Mansoura Univ., 28
(6): 49314941,

Abdou, MAH. and EL-Sayed, A A (2002). Effect of planting date and
biofertilization treatments on growth and yield characters of caraway crop
(Carum carvi, L.} Proc.2nd Inter. Conf. Hort. Sci.,, 10-12 Sept. Kafr EL-
Sheikh, Tanta Univ., Egypt Vol.(28) No.(3/1):423433.

Aboud, KA A. (2000): Selective performance of low input strain of sennamekki
(Cassia vbovata Collad.) to nitrogen fixation in sandy soil. Ph.D Thesis,
Fac. Agric., Zagazig Univ,

Agamy R.A (2004); Effect of mineral and/or biofertilizers on morphological,
anatomical characters, chemical constituents and yield of sweet fennel
(Foeniculum vugare Mil.cv.Dulce) plants grown in calcareous soil. Egypt.
Y Appl, Sc., 19(3): 55-75.

Annual-report (1987): Evening primrose (O. glazioviana Micheli). Jaawerslag—
Stichting- Voor-Plantenveredeling- SVP. 68:120.

Attia F.A. and Saad, O.A Q. (2001): Riofertilizers as partial alternative of chemical
fertitizer for Catharanthus roseus, G. Don. J. Agric. Sci. Mansoura Univ,,
26 (11): 7193-7208.

Brown, D, (1995): Encyclopedia of Herbs and Their Use. Dorhng Kindersley
Limited,London.

Chapman, HD. and Pratt, PF. (1978): Methods of Analysis for Seil, Plants and
Waters, P.150 Univ, of California, Div. Agric. Sci., Priced Pub. 4034,
USA.

EL-Ghadban, E.A.E.; Ghallab, AM. and Abdel-Wahab, AF. (2003). Effect of
organic fertilizer and biofertilization on growth, yield and chemical
composition of marjoram planis under newly reclaimed soil conditions. J.
Agric. Sci. Mansoura Univ., 28 (9): 69576973,

Grignac, P. (1988): Fvening primrose cultivation, Oleagineux, 43(3): 119- 126.

Hamed (2004): Studies on planting of some medicinal plants in the desert. M.Sc.
Thesis, Fac. Agnc. Kafr-El. Sheikh, Tanta. Univ, Egypt.



Effect Of Organic & Biofertilizers On Growth, Yield.... 1675

Harridy, LIM.A. and Mervat A T. Amara, (1998): Effect of pre sowing inoculation of
seeds by nitrogen fixing bacteria on growth, fruit production, sepals yield
and chemical composition of roseile plants. Egyptian J. Appl. Sci., 13(6):
217-231.

Harridy, IM.A; Soliman, S.G.1 and Mervat AT. Amara, (2001): Physiological,
chemical and biological studies on lemongrass "Cymbopogan citralus"
(DC) Stapf in response to diazotrophic bacteria. J. Agric. Sci. Mansoura
Univ.. 26 (10): 6131-6154.

" Hasaouna, M.G.; Hassan, M.T. and Madkour, M.A. (1994): Increased yield of alfalfa
(Medicogo sativa) inoculated with N, fixing bacteria and cultivated in
calcareous soil of Northwestern Egypt. Arid Scil Res. and Rehabitations,
8: 389-393. ’

Herbert, D.; Philipps, P.J. and Strange, RE. (1971). Determination of total
carbohydrate. Methods in Microbiol. 5. B: P 304-344,

Hulan, HW.; Hall, 1.V; Nash, DM. and Proudfoot, F.G. (1987): Composition of
native evening primrose sceds collected form western Novia Scotia. Crop
Research. 27(1)1-9,

Jackson, ML, (1967): Soil Chemical Analysis. Printic Hall of India, New Delhi, p.
144-197.

Khalil, F.A. and EL-Aref, K. A O, (2001): Bio-fertilizers as partner with mineral N-

' fertilizer for fertilizing wheat crop cultivar Sids 6. J. Agric. Sci. Mansoura
Univ., 26 (12): 8287-8295.

Khater, Rania MR, (2001): Effect of some fertilizer treatments on the growth and
volatile oil yield of Carum carvi plants. M. Sci. Thesis, Fac. of Agric.
Zagazig Univ.

Kinsella JE (1966): Metabolic patterns of fatty acid of Periplanetta americana (L)

" during its embryonic development. Can J. Biochemeistry 44:247-258.

Piper, C.S. (1947): Soil and plant analysis, P. 258-275, the Univ. of Adelaida,
Adelaida, Australia.

Salman, A.S. (2004): Effect of biofertilization on Ocimum bacilicum L. plant, M. Sc,
Thesis, Agric., Cairo univ,

Sayanova, O.; Smith, M.A.; Lapinskas, P.; Stobart, A X : Dabson, G.; Christie, W.W.;
Shewry, P.R. and Napier, J.A. (1997): Expression of a borage desatuasec
DNA containing an N- terminal cytochrome b3 domain results in the
accumulation of high levels of DELTA b desaturated fatty acids in
transgenic tobacco. Proceedings of the Nationat Academy of Sciences of

7 the United States of America, 8:4211-4216.

Simpsorn, M.J.A (1994): A description and code of development of evening primrose
(Oenothera spp.). Annals of Applied Biology, 125(2):391-297.

Simpson, M.J A, Fieldsend, AF. Palevitch, D.; Simon, JE.and Mathe, A.
(1993)Evening primrose harvest methods and timing. Adefo-

o Horticulturae, .331,121-128,

Snedecor, G.W. and Cochran, W. G. (1982): Statistical Methods. 7" Ed. 2™ part, The
Towa State Univ. Press. Ames, Towa, USA.

Srivastava, A.; Shukla, Y.N. and Kumar, S. (1998): Chemistry and pharmacology of
the evening — primrose Oenothera biennis and related species a review.
Journal of Medicinal and Aromatic Plant Science,20(2):432-440.



1676 Annals Of Agric. Sc., Moshtohor, Vol. 45(4), 2007

Toaima, W 1. M. (2003): Production of yarrow (Achillea millefolium L) under Sinai
conditions. M. Sc. Thesis, Fac. Agric., AL-Azhar Univ.

A8 A glassll Sl g Jpeanall g galll o (o guiaall g (5 paadt Bacal) 0l

| A ) il

*o gk ad ) Gudll Jlaa * dhas daad dbas plie
*Eonladl daal dpw 30U o* Y g3y A dua) dana aud )
e Taalam e —0) ) 1 A oyl
iy ylaall g Gyphall LA aa — Gl igay 2gma —del )3 Eigadl S5a *®

Dls Lgh Lnala — ygiday = Zod )50 B Ao ) oy Ciasdl Va2 5 50
Apgall Baa WY1 AL gl Al A Al Yo e Yeeo = Yeuof Yoo (auga
il Liaa aleal o culll cy Sl ey 550 Jyranay sai o Dapaally
NPTy

i sl 5 gl S il 2 Al 3 sy
£0 5 Th) 35 O S (IS ppaadipl juarS £l plipdly ) sina il
/ 01;..51!/&.“_:.1.4 .lLu..urf‘ v Jaes 5 gl padll padiid LS (Qagafaa 00
‘;L L c:l.ul‘ u:.\.a_,i .M_, Y et o

u.lJJs.u}Sn.l A.L.Lt.aﬂ_, 4.1_).;.4:;.“ t..\‘..\.u\.ﬁj‘ e BJLI_) u‘“ u.n.).\.llb Alalaall oo

d_,_;.a;.n n.ll.g_) ‘_’_“ CL:_”ub_,.JLI Al d.L\SJ 4.3)#)1‘ t_.!Lulam P ma aJLl_) u‘“
s ) e gy 5o ) ALYl ) Gy (n Ly 3500
32awa¥! (e dadl yall b 38 30 pladiud o) LS, NP K J xSy <l saun g0 580 4
5y @Y Sy Jla ) el o Jgmaall (W sl S (Qag foa00) Dagal
glii)l ot Cua (g il gaill 3005 I pgie BINENI QR RECRER PRGN TR PR
G—ua! (Ns+Ps+K;) day taall (e JeW1 38 80 el oSl G5y 220 5 il
A Lebaally o B 30 B0l asay A siley )SH Jiladl o) LS LRt
Aapfia ppally Lepdal abead Ty Jo 88l (o et 4y gal) S2auly





