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4. RESULTS AND DISCUSSION

Effect of different mineral and bio-fertilizers treatments on
plant height :

Showed data presented in Table (2) that control plants
were shorter in height than other treatments. Utilization of mix
of Azospirillum lipoferum and Azotobacter chroococcum in
combination with 50% of recommended NPK dose (T10) gave
the tallest plant at first cut in both years. Moreover, second and
third cuts showed decline in plant heights compared to first cut.
Azospirillum lipoferum or combination of both strains showed
significant increase in plant height. The maximum significant
increase of plant height was 63.7 cm at the first cut of T10
treatment .T10 and T3 showed the tallest plant in the first and
second cut respectively of 2011. However, third cut height
under both strains in combination application in T8, T9, and T10
gave the taller plants 40.7, 40.3 and 39.3 respectively. T4 and
T10 gave tallest plant 49.3 and 52.0 cm at first cut of 2013.

However, in second and third cuts plants were shorter than
first cut third cut showed similarity among treatments except
control.

Azotobacter is able to produce antifungal compounds that
fight plant diseases and improve viability and germination of the
plantlets and, as a result, improve the overall plant growth
(Chen, 2006).

Effect of different mineral and bio-fertilizers treatments on
branches number

Data presented in Table (3) showed that branches number
was the lowest in the first cut compared to other two cuts.
Control treatment showed the lowest branches number of cuts.



Treatment contain Azotobacter chroococcum +%2 NPK gave the
highest number of

Table (2): Effect of different mineral and bio-fertilization treatments on
plant height at different cuts of Majorana hortensis.
(2011/2012 and 2012/2013) seasons.

Plant hieght (cm)

Treatments 1*tyear 2011/ 2012 2nd year2012/ 2013
1steut [2Mcut| 39cut 1t cut 2Mcut | 3"cut
T1 |Control 49.0e | 40.7c | 34.0cd 44.8def | 30.0bcd | 27.3c
T2 | Azotobacter 52.5d | 39.7c | 35.0bcd 44 6ef 26.7e | 28.0bc
T3 | Azospirillum 53.3d | 46.0a | 38.7ab | 47.6bcde 34.0a 30.3a

T4 | Azotobacter+Azspirillum 52.0de | 43.0b | 37.3abc 49.3ab 28.3de 31.0a

T5 | Azotobacter +%2 NPK 55.0cd | 40.3c | 32.0d 43.5f 30.3bcd | 30.0ab
T6 | Azotobacter +%2 NPK 56.7c | 40.0c | 35.3bcd | 45.3cdef | 29.3cde | 31.0a
T7 | Azospirillum+¥, NPK 57.5bc | 39.3c | 38.7ab 48.0bcd 31.7abc | 31l.7a
T8 | Azospirillum+%2 NPK 57.0c | 40.7c | 40.7a | 46.4bcdef | 33.0ab | 30.0ab
Azotobacter+Azspirillum+Ys
T9 60.5b | 38.3c | 40.3a 48.4bc 30.7bcd | 32.3a
NPK
Azotobacter+Azspirillum+%2
T10 NPK 63.7a | 39.7c | 39.3a 52.0a 29.7cde | 30.7a

N= nitrogen, P=phosphours, K=potassium, ¥4 =25% / ¥2=50%
Means with the same letter are not significantly different.
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Fig. (1): Effect of different mineral and bio-fertilization treatments on

plant height at different cuts (cm) of Majorana hortensis.

(2011/2012 and 2012/2013) seasons.



Table (3): Effect of different mineral and bio-fertilization treatments on
branches number at different cuts of Majorana hortensis.

(2011/2012 and 2012/2013) seasons.

Branches number (No./ plant)

Treatments 1st year 2011/ 2012 2nd year 2012/ 2013

Istcut | 2ndcut | 3rd cut 1st cut 2nd cut | 3rdcut

T1 | Control 11.0e 23.3cd 32.0d 14.0e 34.7abc 29.0e
T2 | Azotobacter 13.3de 19.0e 32.0d 16.0de 33.7abc | 35.0bcd
T3 | Azospirillum 14.3cd | 23.0cd | 34.7bcd | 17.3cde 35.7a 38.0ab

T4 | Azotobacter+Azspirillum 16.0bc | 23.3cd | 33.0cd 19.0bcd 36.7a 36.0bca

T5 | Azotobacter +%: NPK 19.3a | 23.7cd | 35.7abc 22.0ab 31.3c 35.3bcd
T6 | Azotobacter +% NPK 19.7a | 24.7bc 38.0a 23.0a 34.3abc 39.7a

T7 | Azospirillum+¥s NPK 19.0a | 21.3de | 37.3ab 23.3a 34.0abc | 35.0bcd
T8 | Azospirillum+¥2 NPK 18.0ab | 26.7ab | 35.7abc | 20.0abc | 31.7bc 33.7cd

Azotobacter+Azspirillum+¥a
T9 19.3a 29.3a 33.7cd | 21.0abc | 33.7abc 32.7d
NPK

Azotobacter+Azspirillum+%2
T10 20.3a 28.7a 28.0e 22.0ab 32.0bc 29.0e
NPK

N= nitrogen, P=phosphours, K=potassium, ¥4 =25% / %:=50%
Means with the same letter are not significantly different.

branches (38.0 and 39.7 No./plant) significant at the third cut in
both years 2011/2012 and 2012/2013 respectively compared
with the control and other treatment with Azospirillum
lipoferum. Linear increase in branches number was observed
from first to third cut in both years (2011/2012, 2012/2013).



The highest number of branches abtained in three cuts
20.3, 29.3 and 38.0 No./plant from T10, T9 and T6 respectively,
whereas the lowest number obtained were 11.0, 19.0 and 28.0 in
2011/2012 (Table 3).

Eid andEl-Ghawwas (2002) stated that plant height,
number of branches/plant as well as fresh and dry weights of
marjoram plants were significantly increased when plants were
treated with microbein and nitrobein compared with untreated
plants.

Effect of different mineral and bio-fertilizers treatments on
fresh weight

Showed data presented in Table (4) that fresh weights
were positive increment in the second cut compared to with the
first and reduction was observed in the third one. Alteration of
mineral fertilization with biofertilizer showed significant
advances in cultivation of Majorana hortensis. Fresh weight
showed variability among treatments in both growing seasons
and different cuts.

In both years and all cuts treatments showed significant
difference than control. In which, reducing amount of NPK and
use single or combined strains of Azospirillum lipoferum and
Azotobacter chroococcum gave better result than control.

Reduction synthetic fertilizer to one quarter or half gives
better results than non-fertilized control or odd use of
biofertilizer. Azotobacter chroococcum with reduced amount of
chemical fertilizer gives better results than Azospirillum
lipoferum or in combination together. Overall difference
between using Azotobacter chroococcum combined with
synthetic fertilizer gave 10-55% than control and showing better
tendency by 10% than use of Azospirillum lipoferum. However,



use of both strains combined did not improve plant fresh
weight.T6 has increased fresh weight significantly in all cuts of
first season of 2011. T6 and T7 showed the fresh weight at the
first cut 46.6 and 48.2 respectively. However, T9 treatments
include both strains of biofertilizer showed significant increase
at the second cut of 2013 in second year.

T7 demonstrated significant affect on fresh weight of third
cut in the first year gave better perform. First and second cuts
gave better fresh weight in 2013 compared for what obtained in
the first year.

However, second and third cut of the first year showed
similar fresh weight over all fresh weight was higher in the
first year compared to second year.

The results of the present study are in agreement with
(Leithy et al., 2006) who reported that the application of
biological fertilizers in Calendula officinallis L. and Matricaria
recutita L. improved the performance of the shoots in these
medicinal plants. Also, there is an increase in plant height and
dry and wet weights of the shoots in the first and second harvest
(Youssef et al., 2004).

Biofertilizers are microbial inoculates used for
application to either seed or soil for increasing soil fertility with
the objective of increasing the number of such microorganisms
and to accelerate certain microbial processes in the rhizosphere
of inoculated plants or soil. Such microbiological processes can
change unavailable forms of nutrients into available ones that
can be easily assimilated by plants, and then increased herb fresh
weight of marjoram (Subba Rao, 1993).



Table (4): Effect of different mineral and bio-fertilization treatments on
fresh weight at different cuts of Majorana hortensis.
(2011/2012 and 2012/2013) seasons.

Fresh weight (g/plant) Total production
of fresh herb
1%t year 2011/2012 2nd year2012/2013 ol
Treatments g/plant
2nd
1steut {2 cut| 3 cut | 1stcut |2 cut| 3 cut | 1% year
year

T1 |Control 31.0e |60.5cd|540f |344e [642¢ |322F |1455e |1308¢
T2 |Azotobacter 347d |59.3d |56.0 ef |41.8d [72.1cd|36.0ef |150.0d |149.9d
T3 |Azospirillum 39.4 c [66.3 ab|61.7 bcd|42.3 cd|75.2 ¢ |41.4 cd |167.4 ¢ |158.9 cd
T4 |Azotobacter+Azspirillum 40.7 bc|59.3 d [64.3 abc [44.4 cd|74.1 cd|45.7 abc |164.3 bc|164.2 cd
T5 |Azotobacter +% NPK 39.4 ¢ |58.3d [60.0 cde|43.5¢cd|70.7d |40.5de |[157.7 ¢ [154.7 cd
T6 |Azotobacter +% NPK 46.6a |683a |680a |469b (753 c |50.2a |1829a |1724a
T7 |Azospirillum+¥s NPK 482 a |66.7 ab{63.3 bc [49.5a |725cd|46.4ab (1782 a 1684 b
T8 |Azospirillum+Y2 NPK 38.7c |68.3a [57.3 def [42.0d |86.6a |37.9de |164.3 c [166.5d

Azotobacter+Azspirillum+%4,
T9 39.8 ¢ |60.7 cd|64.0 abc [43.8 cd|79.3 b {41.3 cd [1645 ¢ [164.4 cd

NPK

Azotobacter+Azspirillum+Y2
T10 429 b |63.3 bc|65.0ab |44.8 bc({89.9a |42.7 bcd|171.2b |177.4 a

NPK

N= nitrogen, P=phosphours, K=potassium, ¥4 =25% / =50%
Means with the same letter are not significantly different.



