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, Azosp/r///um /poferum isolates were klndly obtamed from
Genetic ~ department, Faculty of Agrlculture Minia Unrversrty‘
Gt S Determination of nitfite (NO2):and ‘nitrate (NG3)-was carried out-at. <o Tuoes
. Central Lab .of Organic, Agticulture, Two field experiments. were.
carried out in 2001/2002 and 2002/2003 at experrmental farm El-
* Sabahia Research ‘Station, Hort. Res. Institute to study the growth,
~yield .and  quality., of Carrots and Jurnip plants as, effected. by .
" inoculation with three isolates of Azospirillum  lipoferum ether as
single or in mixture. Bio-fertilizer, were ‘added> either -asi‘sub =
treatment or in combination with 50.0% recommended dose of
mineral*nitrogen fertilizer,” plots received 100% ‘of “recormrmended
mineral . nitrogen . fertilizer (WIthQUt bio- fertrlrzer) were, act as a.
‘control freatment.The obtained results showed that vegetatrve
~igrowth- and Vield' components wére-ifiproved . in beth’ two crops
. after inaculation with. Azospirilium lipoferum. isolate. as single
“treatment or with combination 50% of recomimended dose of
DLt chemical- nitrogen  fertilizer. ‘Both' nitrite: (NG2) and ‘ritrate (NO3) -
: were drastically . reduced (about, 50%) in roots of both  crops after
'using the bio- fertilizer in comparison with usmg 100% mlneral
nitrogen fertilizer. R fo
Data also, showed that there were drfferences among
" Azospirilium fipoferurm isolates in their effects-on total yield of both-
.-crops,. the best treatment was when the mixtyre of isolates .
(“A"+”B” "C") ‘isolate was used. In ‘addition, the both two crops
" (carrot: dnd-turrip) -differed from each 6ther-in their respotise to -
inoculation process, the carrot plant shpwed hrgher response,
compare with turnip plant. ‘
The present: ‘investigagion. recommend <moculatmg carrot and
turnip plants with Azospirilium isolate to improve their growth and
.- Yield as well as to reduce the rate. of chemical mtrogen fertilizer to
50% of recommended dose under 5|mlla| condrtrons of the presont
study. - RSPt Dot PO ”
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INTRODUCTION

Carrot plant is one of the important vegetable crops in Egypt. It's greatiy
demanded for local markets and export. The area planted with carrot was increased
particularly since last ten years. Turnip plant became now one of the most popular
vegetable crops and demand for this crops for local consumption. Soil nutrient content

ot soil fertility is a main factor which has a major role on mineral uptake.

Mineral fertilizer is considered as major part in plant production budget. These
fertilizes pollute environment elements as well as it contaminates the underground
water (Fisher and Richter, 1984). Great efforts have been done recently to use bio-
fertilizers to replace or reduce chemical fertilizer doses in order to produce healthy
vegetable crops. It was recorded that bio-fertilizers improve growth, yield and
characters of nutrient of many vegetable crops through increase the availability of
nutrient ins in seil to be easily assimilated by plants {(Subba Rao 1984). El- Haddad et
al. (1993) mentioned that using, an bic-fertilizers, is considered promising alternative

for chemical fertilizers in Egyptian soils.

Growth and yield of potato plants -were improved after inoculation with using
bio-fertilizer, Azosperiffum (Abd el-AH et al, 1996) and Azotobacter on squash
(Hassan ef a/2000). Gurubatham ef af. (1989) and Foly et &/ (2002) reported that
inocuiated onicn and garlic plants lead to high yield and showed much better growth.
Nitrite and nitrate contents in edible parts were negatively affected as reported by
Foly et al (2002), when bio-fertilizers were inoculated in some vegetable crops

compare with non inoculated plants.

The objective of this study is to investigate the response of both carrot and
turnip plants to inoculation with different isolates of Azosperiffum without or with
50% of recommended chemical nitrogen fertilizer compare with plants received 100
% of recommended chemical nitrogen fertilizer dose without bio-fertilizer.

MATERIALS AND METHODS

Azospiriflum lipoferum isolates were obtained from Genetic department, Faculty
of Agriculture, Miania University, and the determination of nitrite (NO;) and nitrate
(NOs;) were carried out at Central Lab of Organic Agriculture. Two field experiments
were carried out in the winter seasons of 2001/2002 and 2002/2003 at experimental
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farm of El-Sabahia Research Station, Hort. Res. Institute to study the effects of using
these isolates of Azospiriffum lpoferum as bio-fertilizer to replace part of

recommended nitrogen chemical fertilizer on turnip and carrot plants.
Bacterial strains:

Three conjugate isotates ("A”, “B” and “C") and mixture of isclates
("A"+"B"+"C") of Azospiriflum ljpoferum were provided and used in the field

experiments.
Media :

Liquid complete medium (CM) Etienne et al (1990) was used to grow

Azospiriltum lipoferum isolates,
Field experiment:

Turnip or carrot seeds were inoculated with each isolate of Azospiriffum

lipoferurm befor sowing as follows:
1-Seeds were inoculated with isolate “A”.
2-Seeds were inoculated with isolate “B".
3-Seeds were inoculated with isolate “C".
_ 4-Seeds were inoculated with mixture of isolates “A+B+C",

5-Seeds were inoculated with isolate “A” and plants received 50%. of
recommended mineral nitrogen fertilizer dose.

6-Seeds were inoculated with isolate “"B” and plants received 50%. of
recommended mineral nitrogen fertilizer dose.

7-Seeds were inoculated with isolate “C” and plants received 50%. of
recommended mineral nitrogen fertilizer dose.

8-Seeds were inoculated with mixture of isolates "A+B+C" and plants

received 50%, of recommended mineral nitrogen fertilizer dose.

9-Plants fertilized with 100%. of recommended mineral nitrogen fertilizer
dose (200 Kg Ammonium nitrate) without any inoculation were act as

control treatment.
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. Each experimental: plob-todtained three rows; each rows.3m. Jong.and 0.7m.
wicth. Distance between two!plants was 10cm:-in-cure of turnip and Sem.in:gure-of -
carrats. Complete randomized design: with. three: replicatés was ‘used. Nitrogen fertizer.
was two equal parts, one part was added two weeks after sowing turmp seeds while the
other part added four weeks after sowing turnlp seeds. In carrots plants mtrogen'
fertlf'zer were also dl\nded to two equal parts one part was added 45 days while the
other was added 75 days aftet the sowmg All plots raceived K (100 kg/fed as potaqsaum
sulfate 48% ¥,0) and P (100 kg/fed Calcium supper phosphate 15.5 % P,0:). The other

standard agriculture practices for both turnip and carrot were followed.

L Ten-plants.: fronr: each-plot . were taken randoi: at harvesting time (60 .and 120
days fram sowing for turnip and carrot respectively). The.fellowing - parameter were:
determined in carrot plants as, plant fength {(cm), number of 1eaves/p|ant and the plant:

sh and dry welqhts (g) root length (cm), root d:ameter (cm), root fresh and dry‘
wetght / plant (g),the total yleld (ton/Fed) Regardmg turn.p plant length Ieaﬂet
number/piant, leaf area/plant, root iength, root diameter, diy matter and total vietd 1"
hoth season were determine. The contents of edible-part from nitrite .and. nitrate were
determined (as mg/100 g of dry weight) __acc':g_rglin?g_tp method described by Saad,
(1991). ey N 2 i T S

el

Data were sub}ected to the analy51s of variance procedures and treatments means

were compared using the L s.0. test according to Gomiez and Gormez ( 1‘984)

RESULTS AND DISCUSSION
I-Carrptplants . g
Plant growth characters.s - 700 0ol woi e e

© Dalta presented .imTable 1 indicate that no-significant difference in. plant height
of carrot plants were noticed behween different treatments:in the twoseasons. These
results. dlsagree with Dakhlg gnd Abd El Mageed ;(1997) whc found that inoculation
carrot plant§ cw Baiady” w1th some Azotobacter transformants S|gmflcantly increased

piant height

£

Data in Teb!e 1 also mglct tha.t number of Ieaves per plant was daffered through
Lqmg chemical, bic nltrogen or chemical and bio mtrogen fertrilzer together in both

seasohs, The highest numbers of leaves / plant in both season were obtained when
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carrot seeds were inoculated with isolate “B” and plants received with 50% of
recormended dose of chemical Witrégen fertiizér. The différences were significantly in
the second season only. The siillar results ‘were reported by Hassan- et af. (2000) of
squash plants.

Table 1. Effect of inoculation with Azosperiflum isolates and chemical nitroget fertilizer: - -

- on some vegefative characters of carrot plant.

[

( N FarstseaschOOZ) R - Second season [3003) 7
Treatment Plyan:.f:'j. CNumbsr P TEresh 1 Dry plant | Number | Fresh | © DFy
- o henght-' 1 ofleaves | weight ) 1 wiighty | height 1 of “weight |- weight
- (cm) ok ',"pida'nt 17 “plarit g% plant” |- (dﬁ)' ieaves 17 fplant | Jplant
@ @ polant 1 @) | )
Tsolate Wi [ | 231407 [+ 8:900 < |  91.833 | 15,100-| 24,633 ;i 7.500° | 89833 | 15367
8" 24.000 | 9700 96.833 ... | .16.167. |- 23.900 | 9.000 .} 91633 | 15.367
oL .23433 | 9567 | 100333 | 15133 | 22800 | 8433 | 94900 | 15733
“K+ByCr | 23767 7| T9.83377 | 112:000 "'_"'16.3'67 2167 | 9233 | 103.00 . 16.367
“A”+$D%N A .,;25.367___\ - 10.500 94,100 L' 16.000 | 25.800 8.900 | 84433 | 14.867
"B+50%N | 22.876 ¢ 10867 | 97500, | 16067 | 24733 | 9800 | 94533 | 16.200
cusown 126333 | 9967 . | 103333 | 14767 | 26300 | 8800 | 10066 | 14567
prBrCesO%N | 25400 1710133 410 775000 | 150833 | 25033 ) 8133 | 7 | 14800..
wooen 25700 | 700 | 85333 | 15033 [ 2300 | 0003 | 88967 | 1563
ean | pasae | 9007 |. 95419 | 15496 24.373 _8,2;69 92,804 15433
_LSD. 5% - ns J o ns o 9.396’. Y s n.s. 1.066 | ns L " n.S.

Data in Table 1 show that lnoculatlon carrot plants w1th dn’ferent |50Iates of o

Azospenllum as. alone or plants recelved WIth 50% Of recommended dose of chemlcal :
mtrogen fertilizer were mcreased fresh wenght ptant compared to using recommended

dose (100%) of chem|cal fertaluzer without. lnoculatlon of Azospen!!um isolate but the
differences were significant in the first season only. The highest values of fresh weight
/ plant“(112.0 and 103 g ifi’ the' first and second seddon: respectively were obtained
after seeds were inocilated with ‘Mixture’ of isolates- ("A"+7B”+"C") without chemical’ -
nitrogen fertilizer, The ‘ihcreasing in p!ént fresh’ weight after using bio-fertilizer was
reported by ]agnow ef al, (1991). - :
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The differences in plant dry weight trait was insignificant in both seasons. This
mean that the fertilization with either chemical or bio- nitrogen fertilizers had the same
effects on this trait.

Root measurements :

Regarding to the root characters of carrot plants i.e. root length and diameter,
fresh weight and dry matter percentage, data in Table 2 show that these characters
were differed after inoculation with Azosperiffum isolate treatments. All, these
characters except the root length in both seasons and root dry weight in the second
season were significantly differed depended on the type of using fertilizer i.e. bio,

chemical or bio and chemical fertilizer.

Table 2. Effect of inoculation with Azosperifum isolates and chemical nitrogen fertilizer

on some root characters of carrot plant.

First season (2002) Second season (2003)
Treatment Root Root Roct | Root Root Root Root Root dry
length | diameter fresh dry length diameter | fresh weight
{cm}) (cm) weight weight {cm) (cm) weight (9)
{g) (a) (g)

Isolate "A" 10.200 3.033 80.167 8.10¢ 8.800 2.667 70.833 8.033

"B” 10.976 3.033 74.500 7.227 9.400 2.700 76.767 7.667

“c” 10.700 2.831 78.500 9,533 9.433 2.300 73.800 8.567

“A+B+C" 11.700 3.967 84.833 7.900 10.467 2.700 85.533 8.667
“A"+50%N 11.600 2.967 76.967 9.300 9.833 2.500 75.133 8.867
*B"+50%N 11.300 2.933 70.333 9.200 . | 10.467 2.690 81.200 9.200

“C"+ 50%N 10.700 3.967 81.833 9.567 8.267 2.400 79.600 8.800
A+B+C+50%N 11.233 2.800 58.833 10.333 9.833 2.367 59.433 9.307

100% N 9.733 2.700 61.000 10.167 9.300 2.233 60.233 9.200
Mean 10.759 2.981 74.052 9.025 9.422 2.452 73.615 8.690
L.S.D. 5% n.s. 0.309 8.557 1.917 n.s, 0.2998 8.539 n.s.

Generally, the heights values of root characters of carrot plants were obtained
with those plants which seeds were inoculated with mixture of isolates “A+B+C"
without any chemical nitrogen fertilizers. The highest value of root diameter was
obtained when seeds were inoculated with the mixture isolate “A+B+C" (3.967 cm in
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the first season and 2.700 cm. in the second season) without chemical nitrogen
fertilizers. The inoculation seeds with isolate "B” or mixture of isolate "A+B~+C" without
using any chemical nitrogen fertilizer gave the seam value of root diameter {2.7cm.} in

the second season as shown in Table 2,

Data also, in Table 2 show that inoculation carrot plants with the mixture of
isolate “A"+"B"+"C” without chemical nitrogen fertilizers gave the highest values of
root fresh weight (84.833 and 85.533 g/ plant) in the first and second season

respectively.

Inoculation plants with this mixture of isolate “A"+"B"+"C” in addition to
received those plants with 50 % of mineral nitrogen recommended dase gave the
highest values of root dry weight in both seasons but the differences were significant

in the first season only as shown in Table 2.

The improving in some carrot root characters after inoculation with bio-
organisms i.e, wild and mutant or transformants was reported by Jagnew et &/, (1991)
and Dakhly and Abd Ei-Mageed (1997).

Total yield (Ton/fed.) :

Data, presented in Table 3 show that total yield of carrot was significantly
affected with inoculation plants by isolates of Azosperiffum. Inoculation seeds of carrot
plants with mixture isclates “A+B+C" without mineral nitrogen fertilizer gave the
highest value of total yield (10.98Ton/Fed. in the first and 9.984 ton/Fed in the second
season). The differences between inoculation with isclate “A”, “C" and mixture of
isolates “"A+B+C”" or inoculation with isclate “"A” or "B" or “C” and plants received with
50 % of mineral nitrogen rate were insignificant in this character in the second
season. The increase in total yield of carrot plants after inoculation seeds with
Azosperiflum isolates may be due to improving plant growth as a result for some
growth substances which occurring by micro organisms in the soil as reported by
Shallaby ef &/ (2000). The variation between strains of Azotobacterin their effects on
total yield of carrot was reported by Hassan ef al {2000). Also, Dakly and Abd El-
Mageed (1997) found that the total yield of carrot were significantly differed depended
on Azotobacter transformants type. Hassan et a/. (2000) reported that, the bio-
fertilization with isolates of Azotobacter had significantly improve the yield of squash

plants more than chemical nitrogen fertilizer.
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Table 3. Effect of inocutation with: Azosperifium isolates and chemical nitrogen fertilizer '

on total yield and contentofnittite and nitrate of carrot plah't

| First season {2002) S cond sea‘:on \2U03J
] i i )
| T B -
Treatment . " . o
Total vield Nfrrzte Mitrate | Total vieid ~ Nitrite Nitrate
(ton/fedj (mg/lOOg (mo/100g | (toryfed) | (mg/100g | (mg/100g
dry welght) | dry weight) ' dry weight) | dry weight).
Lisolate AT | 9.487 14.25 63279 | 8944 13.85 605.24
g 8.940 12.69 562.48 1 2345 12.16 $32.41
e 9.020 ~1280 1 ezess |- eomse ) 1317 656.43
aiBaCt | 10080 | 1zea e Toe3izy 1 gesa h 1300 ) Tessan
Cearisnen ol 9443 | 1730 ¢ | U veos | gse T | 1593 1 Fogad
“B"+50%N | 9.573 16.94 73740 | 9100 | 1627 71 B4428
!
"G 50%N- | c 10026 | 16.55 80820 9.952. 1567 | 84897
A+BH+CASO%N | .7.960 | -17.63 .| 85443 | 7.656 16.48. 87166
| 100 % N 5020 21.08 1106.23 | _7.695, 19.98 112636 -
Mean 9.205 15.87 749.31 8.751 15.17 664.98
. 3 Gy g
LS.D. 5% L66S | 03 1 242 1.281 0.41 ‘ 1158 J

- Finally, increasing..growth, parameters, root quality and total yield of -carrot
piants after inoculation with . Azosperiium isoiates may. be due to increasing.the bio
nitrogen fixation and/or by production of phyto-hermones (lagnow et al, 1991 and -
Dakhly Abd Fl-Mageed, 1997) ; -

II-Turnip plant :~"
Plant growth characters: '~ © : .

Data presented ih Table 4 show that plant length was significantly differed in”
both seasons depend on the sotirce: of hitrogen fertilizer { 1.e., bio, chemical of-bio-
with chemical nitrogen fertilizer). THe highest values of this character were' obtained
when seeds were Inoculated with'isolate “C” and-plants received with half of chemical”
nitrogen fertrlazer (56.30 cm) in’ the first season and isoiate “B” wnthout mmeraI'
nitrogen fertilizer (49.90 cm) In the second season. ' A

Regarding the leaflet Aumber per plant, data in Table 4 show that this character
was differed déipend on the source of fettilizer, but the differences were significant In

the first season only. The highest value of leaflet fumber pér plant (11.23) was
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observed when seeds were inocilated with isotate ™A™ and plants received with 50 %

of mineral nitrogen recommended dase iri'the first season.”

Tab!e 4 Effect Jf moculabon mth Azospen/fumlsolates and chemical n-ftrogon_ fértél'i_zer,

on some vegetatwe characterr of turmp p!ant

: ) First scason (2002) . Second season [2003)
] ' Treatment — . )
Piant. Leaflet Leafarea - ¢ Plant .t leaflet: | Leafareas o
! length number / / plant length number/ + slant
i‘ 7, {cm) plant | em® 1 ifem) {0 plant - (cm®
isolate . CA™ i 5270 | - 766 437413 | 40.10. 877 | 369933
N 53.10 900 | 519517 49.90 9.07 4156.40 |
"c 5180 | 773 | 611100 | 44.00 903 | 7030/
wegsCt | oser0 | e%d | Caisee3 | adsu 8.70 4310l07
“AY+S00EN - b G460 .10 1123 525743 | ¢ 48.40 873 | 4536.57:
. BH50%N §3.10. |...9.07 | 486050, | 4880 863 | 395370 -
e 50% 5630 9.83 6117.37 47.40 963 | 5468.83
A+BLCisoWN 1 5AY0 | 1010 541047 | <410 | 947 457413
100%N - T tesag 1047 571077 4 4550 9.53 | 4qb3d0s v}
Mean 5390 | 938 | 524332 | 4620 | 902 | 43390 |
i 1L.S.D. 5% 2.011 2.03 689.06, | 1865 S, . 672.90

The leaf area per ptant was - 5tgn|fu:ant affected Wlth bIO :noculatlon m both
:.easons as data shown in Tabie 4 The hlghest values of thts character was obtamed
in both season after seeds were moculated wrth isolate “C” and-plants received with
the half quantity of mineral mtrogen recommended dose (6117.37 and 5468.83 cm?in”
the first and second 5€3asoNs respectlvely)

The root characters: ‘ _

Both root length and root daameter were dlffered significantly as a result for
source of mtrogen fertilizer in the second season, but in the first season the root
length character on!y-,was—signiﬁoantias —shOwn- in Table 5. Data showed that to obtain -
the highest values of root length must be inoculate seeds with mixture -of isotates- 2
“A+B+C"” and plants recerved with 50 % of recommended mineral nitrogen dose {6.23
cm) in the first season, and (8.67 cm) in the second season. These restilts showed
clearly the lmportance of both chemtcal and bio mtrogen fertilizers to improved some
of turnip root characters ‘ '

Regardmg to root dlameter data show that turnip seeds weie moculated W|th

mlxture of |so!ate “A+B+C" and p!ants recelved wnth 50 % of recorrmended mlneral
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nitrogen dose was the best treatment to obtain the highest values of root diameter
(7.78 cm in the first season and 7.87 cm in the second season} but the difference was
insignificant in the first season. These results showed that inoculation turnip plants
with mixture of different isolates had a major role to increased size of plant root,
which considered as economic character at turnip plants. This result were inagreement
with those obtained by Dakhly and Abd El-Mageed {( 1997 ), who found that diameter
of potato tuber was increased after inoculation plant with Azofobacter,

The dry matter percentage of turnip plants was differed significantly, depend on
the type of fertilizer in the second season only. The highest values of this character
were obtained when seeds were inoculated with isolate "A" without chemical nitrogen
fertilizer (4.60) in first and (4.73) in second seasons (Table 5). These resuits
inagreement with those obtained by Abd EI-Ati ef a/. (1996) who found that dry matter
content of potato plants was increased with Azosperifum inoculation. Also, with Foly et
al. {2002) who reported that highest values of dry mutter percentage of garlic bulb was
observed with fertilizing garlic plant with cattie poultry manure + Bio-fertilizer + K,

Table 5. Effect of inoculation with Azosperiffurm isolates and chemical nitrogen fertilizer

on some root characters of turnip plant.

First season (2002) Second season (2003)
Treatment
Root Root Dry matter Root Rooct Dry matter
length diameter percentage length diameter percentage
{(cm) {cm} {cm) {cm)
Isolate “A" 6.93 7.23 4.60 6.67 6.87 4,73
"B 6.70 7.17 4.33 7.27 7.20 3.70
o 7.83 7.30 3.53 7.10 6.50 3.80
“A+B+C” 7.37 7.10 4.30 7.20 7.83 4.07
"A"+50%N 6.83 7.53 3.93 6.93 7.08 4.37
"B"+50%N 8.10 7.77 4.13 6.63 6.60 4.47
“C"+ 50%N 7.37 6.90 3.67 8.17 7.30 3.40
A+B+C+50%N 8.23 7.78 4.00 8.67 7.87 3.47
100 % N 6.77 7.70 4.08 7.33 7.43 4.53
Mean 7.24 7.34 4.06 7.22 7.12 4.06
L.S.D. 5% 0.89 mn.s. n.s. 0.87 1.022 1.12
Total yield :

Data presented in Tabie & show that total vield (Ton/fed) of turnip was
significantly improved with inoculation seeds with Azosperiflum isolates in both
seasons. The highest values of total yield (16.970 and 17.8B00 ton/fed) in the first and
second season respectively were obtained when seeds were inoculated with the

mixture of isolates "A+B+C” and plants received 50 % of recommended mineral
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nitrogen dose in both seasons. Total yield was increased with this treatment (mixture
“A+B+C" +50% N) by about (3.01 and 4.47 ton/fed } in the first and second season
respectively compared to plants received with 100 % recommended mineral nitrogen
dose. This increasing in total yield after inoculation with Azosperifum isolate
particularly the mixture of isolates could be resulted from the role of bio-fertilizer in
nitrogen fixing and producing phyto-hormones which play an important role in
improving growth character such as leaf area, plant fresh weight and dry mutter
percentage. This improve in growth and root characters were caused the increase in
total yield. The increase in total yield of some vegetable crops after inoculation with
Azosperilfum were reported by many investigators such as Fayez et af(1988) on broad
bean, Ranganathan ef &/ (1995) on tomato, Gurubatham ef a/ (198%9) on onicn.
Amara and Nasr {1995) demonstrated that Azesperiffum increased seed yield of
soybean. As weli as, Kruthamani et a/ (1995) found that Azosperillum gave the
highest fruit yields of pumpkin. Wange (1995) illustrated that when cloves of garlic
were inoculated with Azosperiffum, bulb yield was increased and the greatest average
number of cloves per bulb was obtained. Mahendran and Kumar (1998) found that
Azosperiflum gave the highest tuber yield of potatoes. Also, Saad ef al (1999)
reported that plants inoculated with Azosperifiurm produced higher root yield of sweet
potato. Hassan et a/ (2000) observed that the inoculation by mutants and hybrids of
two Azotobacter species increased yieid of squash.

Table 6. Effect of inoculation with Azosperilium isolates and chemical nitrogen fertilizer

on total yield and content of nitrite and nitrate of turnip piant.

First season (2002) Second season (2003)
Treatment " . - - — -
Total yield Nitrite Nitrate Total yield Nitrite Nitrate
(Ton/fed) {mg/100g (mg/100g (Ton/fed) {mg/100g {mg/100g
dry weight) dry weight) dry weight) dry weight}
Isolate A" 14.26 12.42 688.03 13.00 12.64 664.83
G 13.54 12.14 528.43 13.73 12.44 563.00
oy 15.12 11.86 492.14 14.20 12.03 501.21
“A+B+C” 13.86 13.02 510.96 13.93 13.43 522.50
“A"+50%N 14.74 15.25 762.29 14.60 15.59 775.79
“B"+50%N 16.83 16.61 889.57 15.97 16.28 839.81
*C"+ 50%N 1350 16.21 961,26 14.27 16.07 953.31
A+B+C+50%N 16.97 16.85 935.97 17.80 16.65 982.97
100 % N 13.96 19.75 1191.76 13.33 20.28 1123.10
Mean 1480 14.90 773.33 14.54 15.05 767.39
L.5.D. 5% 0.11 0.24 7.51 0.80 0.60 11.49
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-, n.Nitrite and.Nitrate.contents.... - . 0 0 o i s o e
e Résults ih Tables (3 & 6 ) showed that, ‘both nitrite and hitrate contertin ‘the
“root of “either’ catrot or ‘turhip were sighificantly decreased with using: ‘bio-fertilizer
" treatments” particularly with™ individual iSolate “compated “to the ‘mixture isoldte or
““received miheral nitfogen with 50% of 100% of recamyiended mineral nitrogen ‘dose,
“Whereas' the ‘lowest quantity of nitrite (12.69) and nitfate”(562.48) in the first:sedson
“afid (12.16) nitrite”and (532.41) nitrate i the second season for carrot plant ‘were
-obtained” wheh seeds ‘were inoculated with™ isolate” “B”" without “fineral ' nitrbgen
- fértilizer " Wiiile, the lowest ‘quatitity of nifrite (11.86)-and nitrate (492.14). In the first
- séason and nitite (12.03) and ‘nitrate (501:21) in‘the second season for turmip plant
“wete obtained when'seéds webe inbctilated ‘with isolate “C” Without rinéral nitrogen
" fettilizer. This ‘meaning" that ‘the  tlean products of carrot- and tafhip roots: were
“oblaired with-using bio-féttiizers. On the dther hand the highest values of hitritaand
“filtrate -contént - were = observed ' after - using mineral nitrogén with comipléte
“ratommended. mineral nitrogen-dose. This reduction in both aitrite-and ‘nitrate: content
"1 the-carrot and tirhip when -seeds weré'Shocifated with- Azosperiium isolatés and
plants received with 50% of recotimendeéd minerat nitrogen dose is-considered a great
il W present timé specially with obtained the ‘same quantity o iore: of fotatyield.
" The reduction of Hitrate-content with using bio-fertitizer were also reported by ShaTaby
et aj. (2000) and Foly et al. (2002) o garlic. - B T S IO RSP AN

i

In general moc.ulatlon e:ther carrot ortturnlp piants wnth some lsoiate of
Azospen//wn had to" jmprove some characters such as. plant fresh welght root
dlameter root fresh and dry wmghts add“tlon (s tota[ yleid of carrot p!ants Also,
wnproved leaf area root Iehgth and dtameter and total yleld oF turmp plants

s In the rtiean. tlme, reducmg the tantams af_edtb[e part (roots) of both nitrite and
mtrate which conSfdered the important goals in now days It was clearlng observed i

]

curstudy after. lnoculatlon W‘Ith A.zas,oerfllum tsofates i
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