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RESPONSE OF AMMI VISNAGA PLANTS TO
MINERAL AND BIOFERTILIZERS IN DESERT
SOIL
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field experiment was carried out in Maryout
Agricultural experimental station, Desert Research

Center. Alexandria, to study the response of Ammi

visnaga plants 10 mineral fertilizer namely crystal Nasser

(Te+20+20+20) at two rates (1kg/fed. Fy and 2kg/led, F»)

singly or in combination with locally isolated Bio,

sezasiem {Azotobacter chroococcum +  Psewdomonas
flurescens  + Rhizobium spp. + Bacillus megaterium

(phosphate dissolver) + important macro- and micro-

nutrients activating the bacterial strains} and Bio,

(Saccharomyces cervisiue). as foliar application. Soil

microbiological properties, uptake of nutrients and total

carbohydrates were detected. The achieved results could
be summarized as follows:

I- Bio, + > as combined treatment caused significant
effects inplant height (cm). number. diameter of
umbels/plant and seed yield/fed.

2- The uptake of the important nutriemts N. P. K. Na. Fe.
Mn and Zn are improved in varying degrees. The
application of biofertilizer proved high productivity
than other sources.

3- Biofertilizatizers (Bio, + Bio,) improve soil fertility
and properties of the rhizospheric microorganisms of
the medicinal plant.

4- The highest microbial growth was obtained with Bio,
crystal Nasser (F>>F)) as individual and chemical
fertilizers Bio,+Bio, as a combination at fowering
stage of plant growth.

5- Bio, biofertilizer energized the effect of F> . F; and
yeast.
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Ammi visnagna (Khella) is considered one of the most important medicinal
plants 1 the world. Fruits of Khella produce khellin and visnagin which act
as stimulant, carminative, diuretic. vasodilator. antispasmodic and the dry
mature umbel rays is uselul as toothpicks (Franchi er al., 1987 El-Fiky er
al., 1989; Andrew, 1996).

Calcareous soils of the western coastal zone of Egypt comprise an
essential part of the overall extension of newly cultivated land. On the other
hand, the intensive use of mineral fertilizers in recent years led to
environmental pollution problems, decreased the potential activity of micro
flora and the stability of soil organic matter (Pakorna. 1984).

Biofertilizers are useful for recycling elements, reserving natural
resources and for protection from increasing pollution due to intensive use of
mineral fertilizers (Yassen., 1993; Abd El-Ghany, 1996). Therefore, the
present work aims to evaluate the effect of different types of fertilizers at
local condition of Maryout calcarcous soil in order to ameliorate growth
parameters, uptake ol nutrients and carbohydrates of Ammi visnaga crop.

MATERIALS AND METHODS

Two field experiments were carried out in the Maryout experimental
station. Desert Research Center. west of Alexandria, north western coastal
zone of Egypt during 2000/2001 and 2001/2002. on 1" October to study the
response of Ammi visnaga plants to fertilizer sources under calcareous soil.
Chemical and physical analyses of the experimental soil were carried out
according 10 Black er al. (1985). The obtained results are presented in table
(1).

The experimental layout was completely randomize block design with
three replicates. The plot arca was 2x3m containing rows of 60cm apart. The
seeds were dipped at a distance of 30cm. Irrigation was regular at 7 days
intervals with water having salt concentration of around 4000ppm. Number
of treatments was six with three replication each giving ol 18 plots. The use
of highly saline water for irrigation was due to the local water in the area.
The used water is a mixture of fresh and drainage water.

Fertilization

Crystal Nasser Tet20420420 recorded at the Ministry of Agriculture
at number (1423) for year 1998 comains (20%N). (45.61% P>0¢). (24%
K-O). (140ppm  7Zn). chelating form of Fe (700ppm). Mn(420ppm).
Cut 100ppm), Mo 140ppm) and Boron (3ppm). Crystal Nasser was applied
in a liquid form by a foliar method at three times (30. 60, 90 days afler
planting) at two rates (F, = Tkg/fed and I, = 2kg/fed)
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TABLE (1). Physical and chemical analyses of Maryout soil.
- a- Mechanical analysis
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I RO Y s [ 317 | Clay loam
S b- ¢ I{rmﬂlmu!\m e |
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dSampaste | paste _).u_'____ Tlg_ K' o II( Q,_ F SO
3 30 X1 2 3.‘ 8 94 | | H 2 %0 03
B2 e B : " L.
Cal O, Organic carhon Total N CIN OM
o e (%) | ratie %
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The microbiological treatments were applied as foliar after 30, 60, 90
days from sowing . The microbiological treatments comprised of control,
Bio, (sczasiem) as bioactivation and Bio, yeast (Succlharomyces cervicia),
obtained from the Company of Starch and Yeast in Kalr Al Zayat. Egypt.
Yeast was used as suspension of 0.5kg yeast +0.5kg molasses in 50L
(200L./fed) of water.

Sezasiem (Bioy) is a biofertilizer used as foliar spray (kg/200 L
water/fed). This biofertilizer contains 30 different bacterial  strains
Uzotobacter  chroococcum (10 strains) 4 Pseudomonas  fluerescens (5
strains) + Rhizobivm spp. (10 strains) + Bacillus megaterium (phosphate
dissolver. 5 strains)}. [l contains some important macro and micronutrients
useful for the bacterial strains in forcing them for exudation of different
hormones important for activating plant growth.

Yeast as one of the richest sources of high quality protein contains the
essential amino acids like lysine. tryplophan, ... ete. It also contains the
essential minerals and trace elements namely calcium, cobalt. iron, ... etc..
and the best source of the B-complex vitamins such as B,. Bx. B, and B)».
Microbiological Determination

Rhizospheric samples of plants were taken at three growth stages and
subjected to microbiological determinations. Total microbial counts on soil
extract agar (Page ef al.. 1982). phosphate dissolving bacteria on Bunt and
Rovira agar medium after modification by Taha er al. (1969). Azotobacter
counts on modified Ashby’s medium (Abd LI Malek and Ishac. 1968),
Psendomonas fluerescens count (King er al.. 1954), using the dilution
frequency method while yeast count was determined according 1o Difco
Mannual (1977) using the decimal plate count technique.

Plant Measurements

Yield and growth characters such as plant height. number and
diameter of umbels/plant were recorded. Random representative samples of
10-bordered plants were taken from the middle of every plot from the three
replicates (Sexana and Singho. 1963) for analysis.

Total NPK in Ammi visnaga plant shoots at harvest were determined.
Total N content was determined according to Jackson and Lrle (1972). total
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potassium (Gough, 1981). total phosphorus was calorimetrically determined
according to APHA (1989).

Plant contents of Fe. Mn. Zn and Cu were determined at harvest
according 10 Black er ol (1983). Total carbohydrates and sugars were
determined according to Chaplin and Kennedy (1994). Data obtained were
analyzed using Duncan's multiple range tesls as described by Snedecor and
Cochran { 1984).

RESULTS AND DISCUSSION

The obtained results were discussed under the items of vegelative
growth, yield of seeds. carbohydrates, mineral composition ol plant and
microbiological parameters.

1- Effect of Fertilizer Sources on the Microbial Counts
I-1- Total microbial counts

Table (2) showed that the initial total counts in the soil before
cultivation was found 1o be 23x10" cfwgm dry soils. Generally, counts
tended 1o increase significantly towards flowering then decreased towards
harvesting, Nevertheless, counts at plant harvesting were higher than those at
vegetative plant growth. In addition, counts were affected by treatments
whatever individuals or combined. For individual treatments, the highesl
counts scored with Bio, biofertilizer > (F»>F,) chemical fertilizer > control.
Bio,#Bio, treatment recorded the highest counts being 352 followed in
descending order by Bio+F, being 325 > Bio,+F, being 31010 ¢fu/gm dry
sotl at flowening stage of plant growth. This result is in agreement with the
statement of Subba Rao (1988), LI Kased er af. (1996) and Migahed ef al.
(2004) that biofertilization improved soil fertility to be the most convenient
ones for the growth of different medicinal plants and their rhizospheric
MICTOOrEanisms,

TABLE (2). Effect of Crystal Nasser fertilizer, biofertilizer and their
combination on total microbial counts during different
growth stages of Ammi visnaga (counts x10° e¢fu/gm dry
soil). (Means of two scasons)
Mages of growth

Treaments . Negetating .._1_,, Flowering T Harvesting
; L T | (S
e D L Control | Bio IE!_I)__ (_l_);l_l_r_n_:_ﬂ__ Bio, | Bio, !Control] i
NN 61117 N NS, S O & LS (N S N oo |2 2
Ve L 36 p e 70 o |30 [0 | as
et (o el . 125 1 80 | 16 | 323 210 0l
e o | ne |08 e [ s [T

{counts 10 ‘iu gm dn wil), el \:\liut;l_\ |l;l|‘;-ﬂ|_!~l"||.i
lnntad counts 10107 ¢lu gm dry sl

By, sezisiem, Pro-veast,

b Crysiad Naser (Begeted)y, By COnystid Nasser Qke/ted)
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1-2- Phosphate dissolving bacteria (PDB)

Data presented in table (3) show that the counts of PDB significantly
increased at Nowering il compared with harvesting and vegetating growth of
Ammi visnaga plant. The highest counts were recorded with Bio,+Bio;, being
155 followed in descending order by Bio+F, being 135x10" ¢fu/gm dry soil
as combined treatments. These counts increased as much as 4-3 folds
comparing with the control (37x 10" cfu/gm dry soil) at flowering stage of

Ammi visnaga plant. Phosphate dissolving rhizobacteria possess the ability
ol solubilizing phosphates in soil by producing organic acids (Saber, 1982).

TABLE (3). Effeet of Crystal Nasser fertilizer, biofertilizer and their

combination on phosphate dissolving bacteria (counts x10°
clu/gm dry soil). (Means of two scasons)

Stages of growth
Treatments Vegelaling Flowering IHarvesting
Control|  Diny Bioy | Control|  Nio, Bioy |Control| Bio, Iin,
Control 12 - 32 37 10 91 I8 55 49
Iy 22 Sl 33 o0 120 98 35 71 32
F: 5 33 38 08 135 102 38 78 58
Biv, 44 4 70 110 110 155 33 55 88
[nitial counts 3+ 10" elwgm dry soil, Bio,= sczasicm.
clu= Colony lorming unil. Bios=ycasl.

I'y= Crystal Nasser (1 kg/fed), I,=Crystal Nasser(2 kg/led)

1-3- Azotobacters

In table (4), the highest azotobacters densities recorded at flowering
stage for Bio, treatment was 225x10° cells/em dry soil as individual
treatment followed in descending order by F, being 138x10° cells/gm dry
soil. The counts increased as much as 5-3 folds comparing with the control
(45 10" cells/gm dry soil) at flowering stage of Aumi visnaga plant.

For combined treatments, the highest increase was recorded with
Bioy+Bio, being 398x 10" cells/gm dry soil which was 8 folds comparing
with the control at flowering stage of the plant. This mecans that
Saccharomyces cerviceia is very important for increasing the efficiency of
Bio, as biofertilizer because it was the source of essential amino acids,
minerals and trace elements and the B-complex vitamins.

The beneficial effects of Azotobacter spp. on plant development can
be attributed not only to N-fixation, but also to the production of growth
promoting substances as well as successful competition as well as against
pathogenic microorganisms (Mikovachi and Millic, 2001; Arala et al..
2003).

[-4- Pscudomonas flurescence densities

It is clear from the data presented in table (5) that the remarkable
increase was reached at flowering compared with vegetative and harvest
stages ol lmmi visnaga plant. The highest increase was recorded with
Bio,+Bio, being 1754107 cells/gm dry soil followed in descending order by
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I'y+Bioy being 120107 cells/gm dry soil and the least one was recorded with
Iy being 31=107 cells/gm dry soil. These treatments increased densities as
much as 10, 7, 3 folds comparing with the control treatment (17710
cells/gm dry soil) at flowering stage of the plant. Some bacterial strains
produce antibiotic that promote  plant  growth directly by producing
melabolites which stimulate plant growth independent of native soil
microflora (Brown and Burlinglon, 1968; Abd Ll-Ghany ef al., 1997).
TABLE (4). Effect of Crystal Nasser fertilizer, biofertilizer and their

combination on Azotohacters (counts x10° cells/gm dry soil).
_ (Means of two seasons)

7.‘)!|||;r\c_|l7gnvmlh S B
L Flowering __  Horvesting
_Bivy | Contral | Bio, | Bioy, | Contral | Bioy | Wiey

 Veewting |
| Contral | i

Treatments

CComwal |38 T 2 fus s fwe f w0
1y [ s | e ss e s e L
T F | s [sK o ew 220 | 8BS fase 125

o 0 0 99 25 |25 | o8 @ |w s

NN NS WY, OO, oS LS E .
Intial densities 10 107 cells/pm dry soily o= seznsiem,

clu= colony forming unit, Bin, yeast.

1= Crystal Nasser (1 kg/fed), Iy Crystal Nasser(2 kp/ted)

TABLE (5). Effect of Crystal Nasser fertilizer, biofertilizer and their
combination on  Pseudomonas flurescence (counts %10’
~cells/gm dry soil). (Means of two seasons)

i e _— __ Stages of growth = ) .
Treatments [ Vepetating [ Flowering | Harvesting )
Control | oy | Doy | Contral | Bio, Bioy, | Control [ Din Biv,
. (‘llnlrlli-_. K i 15 B A v K0 1} 0% o
T O R O Y 17 T B "
I U 5 S| 03 119 | sy L LL bk
Winy 15 . ) 6y W M 175 65 |6 9
Pl densities 2 107 cellsAum dry soily Biog= sezasiem,
el colony forming wnt, Mo yeast,
Iy Crystal Nasser (1 kpried). I Crystal Nasser(2 kg/led)

1-5- Yeast counts

ICis obvious Trom the data in table (6) that counts of yeast were
affected by stages of Ammi visnaga plant growth, and types and souree of
fertilizer. With respect o stage of plant growth count recorded was at
(owering, and at harvesting were  significantly - higher than - those  at
vegetating plant growth stage. Also, concernmge fertilizer types and sourees,
the highest counts wis obtained with Biog tBios treatment being 87+ 10°
clu/pm dry soil and the Teast counts was recorded with Fy being 38+ 10’
clu/pm dry soil at Howerng of plant. These teatments IIIL:I'\‘-I‘~L'£i counts as
much as 3 and one Tolds compared with the control (28 10 clw/gm dry soil)
at Nowering stage of the plant (Abd L 1-Ghany ez al., 1997),
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TABLE (6). Effect of Crystal Nasser fertilizer, biofertilizer and their
_combination on yeast_(counts X10° cfu/gm dry soil).

S Stages of growth o
Treatments | N egetating owering Harvesting |
| Control | Bio, Bioy | Control | Bioy | Bioy | Control | Bio, | Bio,
Control 8 32 30 23 5 58 12 b 33
[
i F, 13 30 3 RES 02 0 20 35 43
F, 20 32 40 42 08 78 25 i3 49
Bio, 22 12 43 57 3 87 28 28 62
Il counts 1+ 107 ctwgm dny soil, Biog= sezasiem,
olu colony forming unit, Bios=yeast,
b= Crystal Nasser (1 kg/ted), IF;=Crystal Nasser(2 kg/fed).

It could be concluded from the above discussion that the application
of the bioactivation increased the total microbial counts phosphate,
dissolving bacteria. Azorobacter and pseudomonas densities. This was
reflected on plant growth and yield. The application of other treatments
increase the respective elements supplied and improved the out yield. In
addition, soil fertility status increased by increasing the solubility and thus
the availability of fixed nutrients in the soil such as N, P, K, Fe, Mn and Zn.
2- Effect of Fertilizer Sources on the Growth of Ammi visnaga
2-1- Plant height

Data presented in table (7) show that all chemical fertilizers and
biofertilizers caused a significant increase in plant height when compared
with the control (no fertilizer application) in both seasons. It is very clear
that plant height increased as Crystal Nasser levels increased in the two
seasons. The rates of increase by Crystal were 77.04 and 74.21% in the first
season, 79.10 and 76.60% in the second scason for the F, and F, dose of
Crystal, respectively. The effect of Crystal Nasser as a commercial fertilizer
may be attributed not only to the expected balance between a number of
essential elements but also to the quantities of each nutrient. Similar results
were obtained by Migahed (1998) on Anethum graveolens, Migahed and EI-
Kassed (1998) on Foeniciulum vulgre and Migahed er al. (2004) on Apium
graveolens.

The plant height significantly increased with Bio,, Bio; and combined
treatments. Bioy and Bio, treatments increases were 82.28, 86.81% and
84.17, 87.14% in the first and second seasons, respectively. Plant height
significantly increased in combined treatments Bio, Fy. 57.84%. 59.11%.
Bio, Fy, 54.42%. 56.37%, Bio, I, 61.14%. 62.78%, and Bio, F,, 58.59%.
59.32% in the first and second season, respectively (Table 7). This may be
altributed to the increase in soil available N and consequently formation of
metabolites which encourage plant vegetative growth also formation of
growth regulators by inoculation (EI-Sawy er al., 1998).
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TABLE (7).Effect of Crystal Nasser fertilizer, biofertilizer and their
combination on vegetative growth of Ammi visnaga during
2000 and 2001 seasons.

I [ 2000 season | 2001 season
Treatments . Control |  Bio, |  Bio. | Control | Bio, | Bio:
! Plant heizht (cmj
Control 7051 8518 | B122 i 7366 | B754 | B453
F, 91 52 12190 | 11533 93 12 | 12361 11732
I 95 01 129 57 | 12635 Gt 16 I 13067 | 12418
Bio, | X3 1% 55 1% | 11822 751 | K75] [ 1216
LSD5% | 335 530
No of umbels / plan
Control 1929 | 3073 | 3009 | 2106 | 34438 | 312
| Ly & 7 | 3561 3762 3377 | 3803 | 3943
I 3564 [ 396K 3% 63 4012 | 49212 4077 |
Bio, 3072 | 3672 36 15 39 43 | 3945 | 392 |
1.SD 5% 2 20) 2 80 !
Diamecter of umbels !
Control 1326 17 46 | 1603 1303 | 1888 1712 i
r, 1% 69 2013 19 43 1930 [ 2142 | 2025 f
I, 2271 2262 2063 2540 | 282§ | 2120
Bio, 1741 1741 19 95 18 80 t IREBO | 2250
LSD 5% 120 i 1 50
F,= Crystal Nasser (1kg/fed). Bio,= s¢zasiem,
F-= Crvstal Nasser (2kg/fed). Bios= veast

2-2- Number of umbels per plant

Number of umbels per plant increased in all treatments compared with
the control in the two seasons. Number of umbels per plant increased in the
two experiments in response to commercial fertilizer. biofertilization and
combined treatments. Commercial fertilizer was more effective with
biofertilization in this respect.

Number of umbels ranged from 19.29 to 42.12 umbels per plant in the
two experiments (Table7). Commercial fertilizer + biofertilization were
more effective than commercial fenilizer and biofertilizer each above in
increasing the number of umbel/plant. In a similar investigation, Migahed
(1998) and Migahed and El-Kassed (1998) reported that Granzit fertilizer
significantly increased number of umbels per plants on nethum graveolens
and Foeniculum vulgre. Similar findings were reported by Migahed er af.
(2004) on Apitm graveolens plants,

2-3- Diameter of umbels (cm)

Diameter of umbels ranged from 13.26 to 22.7lcm in the first
experiment and 15.03 10 28.25cm in the second experiment (Table7).
Diameter of umbels as a function in plant height and number of umbel
followed the same trend in both of them. In general. Ibrahim ¢f al. (1984) on
Ammi visnaga found that the vegetative mass were significantly increased by
nitrogen application up to 60kg/ha according to Menesi (1995) on Admmi
visnaga. Ibrahim (2000) on Amnn visnaga found that Azotobacter +
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{zosopirillum i the presence off tull dose of NPK gave the hghest number
and the best growth of wmbels per hill compared with other treatments in the
WO SCASORS,

2-4- Yield of seeds

Obtained results in table (8) revealed that combined  treatments
recorded the highest weight of sceds in comparison with individual
treatments and control which gave the lowest in the two seasons. Yield of
seeds increased progressively in combined treatments, Fy+Bioy from 745.1 to
774.0 Kg'ted. While F>+Bios increased seed vield from 681.2 w0 713.3 kg/ted
in the first and second seasons, respectively.

It could be summarized that application of commercial fertilizer
(Cryvstal Nasser), biofertilizer (sezasiems or yeast) and combined treatments
increased the plant height. number of umbels per plant, diameter of umbels
and vield of seeds. In this experiment. the application of F.+Bio, gave the
highest response.

These differences in seed yield may be attributed to the effect of the
amount of mineral fertilization in addition to inoculation on the enzymatic
systems which are responsible for the biosynthesis of stored foods and this
may be reflected on the average weight of the seed yield (Wange, 1996 on
Carrot: Mohamed .1997 on Cuminum Cyminum and Nigella, Migahed er al..
2004 on Apium graveolens plants).

TABLE (8). Effect of Crystal Nasser fertilizer, biofertilizer and their
combination on seed yield (kg/fed) of Ammi visnaga during
2000 and 2001 seasons.

- - 2000 2001 #]
i+ Treatments .
’ Control Bio, Bio; Control Bio, Bio,
Control 108 9 OH08 6 3654 4322 668 4 RRRIR
F, 6452 6397 630 3 678 8 6944 6727
e, I, 694 3 7451 6812 7196 7140 7133 :
f_ Bio, i 6086 608 O 640 8 668 4 668 4 H9s 7
| Isps% | 225 wy
Bio, =sezasiem, Bios=yeast.

Fooenvstal Nasser (1kg/fed).  Fy=erystal Nasser(2hg/fed ).

2-5- Uptake of nutrients

Data presented in table (9) showed that application of all fertilizer
sources had significant effect on the uptake of N, P, K. Na, Fe, Mn and Zn.
Biofertilizers effectively decreased the soil pH which may increase the
subtly and wilization of phosphorus. Fe, Mn and Zn. Potassium was less
affected. Nitrogen fixed by bacteria encouraged plant growth and
consequently the plant demand of other nutrients which is normally reflected
on their highest uptake by plants. The highest figures were obtained when
Fsrsezasiem was applied. Similar results were obtained by Ahmed (2000).
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It could be concluded that the uptake of the nutrients N, P, K, Na, Fe,
Mn and Zn were improved by varying degrees. Such improvement in the
chemical composition had an impact on their nutritive value for human.
However. the application of biofertilizers proved superior compared with
other sources. This might be attributed to increase in the capacity of Ammi
visnaga plant to absorb nutrients as coincides with Sprenat (1990) who
found that the solubilization of minerals, synthesis of vitamins, amino acids,
auxins and gibberallins, which stimulate plant growth came because of
inoculation. These results are in harmony with those obtained by Govedarica
et al. (1996) on pepper, Migahed and El-Kassed ef al. (1998) on fennel. Ali
(1998) on henna. Ibrahim (2000) stated that the highesl nitrogen percent in
leaves resulted on AAmmi visnaga plant from inoculation with Azolobacter +
Azospirillum in the presence of full dose of NPK. While the highest P%
resulted from inoculation with Azotobacter + Azospirillum in the presence of
3/4 the dose of NPK. However, the [ull dose of NPK only gave the highes!
K% in both seasons.

The above discussion highlighted the effect of bioactivities and
mineral fertilizers on the growth and yield of Ammi Visnaga which seemed
10 be obvious. This result drew the attention to the effect of such fertilizers
on the microbial counts and the availability of same important nutrients 1o
plants and finally on the fertility status of the soil in general and particularly
on calcareous soils.

TABLE (9). Effect of Crystal Nasser fertilizer, biofertilizer and their
combination on the mineral composition of Ammi visnagu
plants during 2000 and 2001 seasons.

Mineral composition of herbage

Treatments N% P% K% Na% Fe ppm Muppm | Znppm
2000 | 2001 | 2000 [ 2001 | 2000 | 2000 | 2000 | 2001 | 2000 2001 | 20002001 | 2000|2001

Control. 054100611020 [027 1 190 [ 198|040 [043 [ 11001 | 1109 |90 |99 ] 8 [ M
F, 1O [ 1731096 1 051 325 [ 330|048 {047 | 1600 | 1635 [ 130|112 150 ) 165

I, LEO [ 191 [ 0331059 | 350 | 370 (048 [ 050 | 1820 [ 1900 [150]165) 110 | 215

Bioy TOL L 108 [ O3 047 [ 271 [295 |04 Jod0 | 1300 [ 1360 [115]120] 130 | 141
Bio, 095 099 030|035 | 301 | 307|016 [ 048] 1205 [ 1230 [ 100|105 117]) 126
F+ Bio, 207 (212 (030 (056 ] 332 [ 336 (051 [0S3 | 17010 | 1760 | 135 106 ] 180 ]| 195
14 Bioy 220225037059 340 | 345 |05 L ose | 1800 I‘H:- "I.:."-—vlt- 8 3?!1- b L]
I+ Bio, LOS 178 1040 [0 | 370 [ 370 | 042 n:od 169 0 |;5 132148 l| 00 I;ﬁ—
24 Bioy 180 | 186 (087 [0so| 382 [y88 (0 :_n_w 1710 {1795 [ a8 151 E‘m - :-[;1_
Bio,+ Bio, TAXV L ISS L oa8 [0S0 ) 308 [ 328 [0dl 047 | 100 | 1450 125 Al.il Ao l»lt_a
LS. (5%) 09 O] 02 Lol [on 012002003 4.0 160 | 90 'Hj_;!; !ukx—
Bio sezasiem, Bios yeast, - Soopiog oy

Iy Crystal Nasser( Ikg/fed ). Fa=Crystal Nasser(2hg /fed),
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2-6- Effect on carbohydrate content

Tables (10 and 11) indicate that the commercial fertilizer or
biofertilizers slightly increased the carbohydrate content, soluble and
insoluble sugars. The highest increases were recorded in I,+Bioj. This
treatments although increased the amount of the soluble sugars and insoluble
sugars, but their relative percentage to the total carbohydrate was about the
half in comparison with the other treatments.

The result concerning the effect of Crystal Nasser fertilizer,
biofertilizer and their combination on the carbohydrate content may throw
the light on responses of vegetation growth and yield of seeds. These results
are in agreement with those obtained by Abou Dahab er al. (1984) on
Coriancdrum sativaum, Abd El-Salam (1994) on Pimpinella anisum and Al
(1998) on henna. Ibrahim (2000) found that the highest total carbohydrate
content in leaves resulted from inoculation with Azotobacter + Azospirilfum
in the presence of high dose of NPK on Ammi visnaga.

TABLE (10). Effect of Crystal Nasser fertilizer, biofertilizer and their
combination on total carbohydrate content and soluble,
(unsoluble) sugars percentage of Ammi visnaga plant
during 2000 and 2001 seasons.

Total carbohydrate % Soluble sugars % Unsoluble sugars %

Trestmenty 2500 2001 2000 2001 2000 2001

Cont.[Bio,| Bio, [Cont.[Bioy| Bio, [(Cont|Bio, Ilin,(‘mﬁl.lliu. Bio:Cont) Bio, | Bioy |{Cont| Bio, | Bia,

Control [LOZS[U3 72 30001 20014 20 133 1902 772 500 2 10 2 8612 60/ 8 83 [10 939 8019 00 |11 3410 90y

N - —— e e e L - —

I 1S 1016 20153 906 30117 1 16 6|2 852 962 872 94 P 992 96112 25113 2413 0313 36/14 11]13 64

—_—- P SN SE— . S .

I IHE()I‘L‘I.\'NW&.‘HI'?R‘IH‘) F 173 893 30

—_ B - - ——t- - —

‘.
"
r

S 903 A0S 0313 6115 S0{13 25015 9015 ()

Bio, 13 70013 700020000 200140 2015 V1) 2 77 2 772 80¢ 2 8o EX(\.‘.‘ FHIO QIO 931 3011 34011 34412 19

1.5.1) (5%) 0N 089 (\RE! 016 2.3 43

e —— —_— ]

Bio, - Sezasiem, Bios yeast, Cont. Control.
1= Crystal Nasser( Ikg/ted ). Fy Crvstal Nasser(2kg/ted).
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TABLE (11). Effect of Crystal Nasser fertilizer, biofertilizer and their
combination on relation between carbohydrate content,
soluble sugars and unsoluble sugars percentage of Ammi
visnaga plant during 2000 and 2001 seasons.

Relation S.81.C Relation Un-8,5/T.C
% %o

Treatments 200 2001 2000 2001

Cont.| Bio; | Bioy |Cont. | Bioy [ Bio; | Cont.| Bio; | Bioy |Cont.| Bio, | Bio,

Control 1767202212092 1892120141926 (822379787260 8108179868074

F, ISSTLIS27ISOSLISOIT749 [ 1T83 | ST 1281 7381958197 8251|8217
Fy 1742019420 1748[ 17571969 [ 1852|8258 [80.75| 8209 [ 8243 [ 80 30 |81 48
Bio, 202020221 1985(2004 201420637978 7978|7937 7985|7985 |80 72
L.S.D (3%) 1.2 1 8 21 21
I C= Total carbohydratc®a, 5.5= Soluble sugars®o.
Uns= Unsoluble sugars®o = T.C-S.S. Bio,= sezasicm, Bio,= yeasl,

= erystal Nasser( Ihg/ted ), Fy= ery stal Nasser(2kg/led).
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