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treatments (No.4, 5, 9, 10, 14, 15 and 16) gave similar and higher
fresh weight as compared with all other treatments . It means that
, plants supplied with 100% NPK without biofertilizers or with
50 or 75% of the N requirments + Nitrobin or with 50 or 75% of
the P requirments + Phosphorin or with 50 or 75% each of the N
and P + Nitrobin + Phosphorin gave a higher fresh weight per
plant compared to other treatments. Moreover, the high N-
fertilizer level either in the bioform (Nitrobin) or in the chemical
form (NH;);80,4 was associated with the high fresh weight but
not with dry weight . Data also show that plants supplied with a
mixed biofertilizer ( Nitrobin + Phosphorin ) treatment No. 11,
had better plant growth ( plant height , number of leaves , leaf
area , fresh and dry weight ) than those which received a single
biofertilizer; either Nitrobin only or Phosphorin only ; treatments
No.1 and 6 , respectively . This trend was true in both seasons .

These results are in harmony with those of Bopaiah and
Khader (1989) on sweet pepper, Monib et al . (1990 ) on tomato
and Paramaguru and Natarajan ( 1993 ) on capsicum, who found
that plant growth was increased by inoculation with Azotobacter
sp . and Azospirillum . The Nitrobin used for inoculating seeds
and seedlings grown in this study includs a mixture of free living
bacteria such as Azotobacter and Azospirillum . Barakat and
Gabr (1998 ) also indicated the favourable role of inoculating
tomato seedlings with free living bacteria of Azotobacter sp . ,
Azospirillum sp . and Klebsiella sp. They also found that adding
100 kg N / fed . plus mixed or single biofertilizer of one or more
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of the three genera of the free living bacteria resulted a larger
and heavier plant growth expressed as dry weight . The
superiorlty of plants that received 1/2 or 3/4 N + P and K +
Nitrobin ( treat. No.4 and 5 ) was true in both seasons but only
for fresh weight and not for dry weight . This result may be
referred to the role of N on increasing moisture content of
vegetative parts .

Many investigators mentioned the favourable role of
inoculating seeds with phosphorus dissolving bacteria ( PDB )
on plant growth, among them Radwan ( 1983 ) and Saber and
Gomaa ( 1995 ) on tomato . The increase in plant growth of
sweet pepper plants supplied with Phosphorin + 3/4 P + NK is in
complete agreement with the results of Hewedy ( 1999 ) on
tomato using Phosphorin + NPK .

This superiority in plant growth by inoculating soil or seeds
with a mixture of N-free living bacteria + Phosphorus dissolving
bacteria is in agreement with the results obtained by Moustafa
and Omar ( 1993 ) using Bacillus and Azospirillum , Saber
(1993) using Microbin and Gomaa (1995) using Azospirillum |
Azotobacter and Bacillus .

This high plant growth of treatment No.15 is in complete
agreement with the studies of Ouda ( 2000 ) on tomato, he found
that adding Phosphorin + Rizobacterin and Microbin to tomato
plants which received 75% of the recommended NPK were
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similar to those which received 100% of the recommended
chemical fertilizer. Results here indicates that we can save 23%
of the required N and P fertilizer to sweet pepper plants by
adding a mixed biofertilizer of Nitrobin + Phosphorin.

The role of N-free living bacteria in production of
phytohormones or improving the availability and acquisition of
nutrients or by both, may explain the encouraged growth of
plants inoculated with these non — symbiotic N-fixing bacteria
(Barakat and Gabr , 1998). Furthermore , Azotobacter and
Azospirillum could produce IAA and cytokinins which increased
the surface area per unit root length and were responsible for
root hair branching with an eventual increase in acquisition of
nutrients from the soil ( Jain and Patriquim , 1985).

Concerning plant growth 100 days after transplanting,
(Table, 2) data also shows that plants which received 3/4 N +
3/4 P + K + Nitrobin + Phosphorin ( treatment No.15) gave the
highest plant growth , plant height and stem diameter as
compared with all other treatments in the second season and leaf
area , fresh and dry weight in both seasons .

Results also show that plants inoculated with a single
biofertilizer; Nitrobin or Phosphorin and supplied with 0, 25 , 50
, or 75% of the required level of N or P (treat’'s No. 2,3 ,4,5
or treat’s No.7, 8 , 9, 10 respectively) gave higher growth than
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Table( 2 ): Vegetative growth of sweet pepper at the 3 rd picking stage (100 days after transpla
as affected by biofertilizer treatments during the summer seasons of 2000 & 2001 .

Fre

Characters Plant Stem Leaf area weir?l Dry weight

Treatments height diamter | cm?plant g/plant g/plant
cm cm
Biofertilizer + Chemical First s=ason (2000)
1 Nitroblnonly 34.5 HI 1.1 C |2986.0 M| 280.3 K|95.36 1
2| Nitrobin +PK 37.5 FG | 1.25 B |3387.0 K|317.0 nI 109.0 H
3| Nitrobin +1/4N+PK 40.0 E 1.25 B. [3893.0 1| 357.8 F |120.0 ¢
4] Nitrobin  +1/2N+PK 44.5D | 1.30 B |4541.0 F[407.0 cp| 148.7 D
5| Nitrobin +3/4N+PK 48.0 BC | 1.40 A, |4782.0 D| 425.3 B 164.8 B
8| Phosphorin only 33.51 | 1.00D [2913.0 N| 298.5 7 | 95.07 T
7| Phosphorin  +NK 40.0 E 1.25 B [3588.0 J|342.3 FG| 118.2 ¢
8 | Phosphorin +1/4P+NK 43.5 p 1.25 B |3961.0 H| 388.3 & 141.1 EF
9| Phosphorin  +1/2P+NK 44.0D | 1.25 B [4034.0 G|400.3 D& 145.5 DE
10] Phosphorin  +3/4P+NK 47.5C | 1.30 B [4694.0 E|419.0 BC 158.2 C
11 Nitrobln+Phosphorin 36.0GH [ 1.10 ¢ 3243.0 L|309.3 17 105.5 H
12 Nitr.+Phosph,+K 38.0 F 1.25 B [3439,0 K 333.0 GH| 114.5 ¢
13 thr.+Phosph.+1l4N+1l4P+K 40.5 E 1.25 B (3927.0 ur 385.0 E (136.0 F
14| Nitr.+Phosph.+1/2N+1/2P+K 49.7 AB | 1.45 A [5108.0 C 430.0 B | 167.0 B
15 Nitr.+Phosph.+3l4N+3[4P+K 51.0 A 1.45 A [6000.0 A[ 466.0 A |188.2 A
16| Notadded +NPK 49.5 AB | 1.45 A [5230.0 B| 432.0 B 168.1 B
17| Control(without) 29.5 7 | 0.90 E [1898.0 o 186.1 L | 61,24 J
Second season (2001)

1| _Nitrobin only 35.5GH | 1.30 H (3033.0 o| 308.5 L [107.7 g
2| Nitrobin +PK 38.5 EF | 1.35 ¢ 34326.0 M| 327.0 o 115.7 1
3| Nitrobin +1/4N+PK 41.0 D 1.40 ¥ |3940.0 J| 355.5 1 127.1 ¢
4| Nitrobin +1/12N+PK 45.5¢C | 1.50 D [4592.0 F| 417.0 & 156.5 D
5| Nitrobin +3/4N+PK 49.0B | 1.50 » |4829.0 D] 435.5 ¢ 173.1 B
6 | Phosphorin only 34.5H | 1.20 * [2963.0 P| 306.5 T, 104.8 J
7| Phosphorin  +NK 41.0 D 1.40 F |3635.0 K| 352.5 H |125.2 GH
8| Phosphorin  +1/4P+NK 44.5C | 1.45 & [4011.0 H| 398.5 & 148.8 E
9| Phosphorin +1/2P+NK 45.0 c 1.45 E | 4081.0G | 410.5 F 153.3 p
10| Phosphorin  +3/4P+NK 48.5 B | 1.50 D [4744.0 E| 429.0 D 166.3 C
11| Nitrobin+Phosphorin 37.0 6 | 1.30 H [3290.0 N| 319.5 K|[1l12.1 1
12| Nitr.+Phosph.+K 39.0E | 1.40 F [3490.0 .| 323.0 1 121.3 H
13| Nitr.+Phosph,+1/4N+1/4P+K | 41.5 D 1.45E 3974.0 1| 395.0 G | 143.4 F
14| Nitr.+Phosph.+1/2N+1/2P+K | 49.0 B 1.55 Cc |5156.0 C|440.0 BC| 175.3 B
15 Nilr.+Phosph.+3f4N+3l4P+K 52.0 A 1.70 A (6359.0 A| 476.0 A 196.9 A
16| Notadded +NPK 49.0 B | 1.65 B |5280.0 B| 442.0 B 176.4 B
17| Control(without) 30.5 T | 1.10 J [1945.0 q| 196.0 & 66.4 K

Means of the same column followed by the same letter were not significantly differed
according to Duncan MRT at 5%.
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Concerning the effect of biofertilizer treatments on
chlorophyll content in leaves, (Tables, 3&4) data shows that
treatments (No.5, 10, 12, 13, 14, 15 and 16) gave similar and
higher chlorophyll A, treatments (No.3,4,5,7,8,9, 10, 12, 13,
14, 15 and 16) gave similar and higher chlorophyll B. This
means that plants inoculated with Nitrobin and / or Phosphorin
had high chlorophyll content with respect to total chlorophyll
content. Therefore, treatments No.14, 15 and 16 gave similar and
higher total chlorophyll as compared with all other treatments, as
shown in both seasons. Moreover, a mixed biofertilizer treatment
No.l1 and a single biofertilizer (treatments No.l and 6),
significantly increased chlorophyll A and total chlorophyll over
the control when no bio or chemical fertilizers were added, with
no significant differences in chlorophyll B as shown in both
seasons.

Results are in harmony with Barakat and Gabr (1998) on
tomato plants, who indicated a significant increase in leaf
chlorophyll content of plants with increasing N applied rate up to
100 kg N / fed. or inoculation with either the single or mixed
biofertilizer .

4.1.3. Effect of biofertilizer treatments on NPK uptake (100
days after transplanting) :

Data shown in Tables (5 and 6) and Figs. (1, 2 and 3) on
NPK uptake allover the season show the same trend previously
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mentioned 70 days after transplanting (Tables 3 and 4). i.e. the
highest total NPK uptake was found in plants of treatment
(No.15) which was inoculated with a mixture of Nitrobin and
Phosphorin and fertilized with 75% of the required dose of N
and P plus K. Inoculating sweet pepper seeds and transplant
roots with Nitrobin and /or Phosphorin without adding any
chemical fertilizers (treatments No. 1, 6 and 11) gave lower NPK
uptake as compared with all other treatments except the control
in which no bio or chemical fertilizers were added. This trend
was true in both seasons of this work at the two sampling stages
( 70 days after transplanting and 100 days after transplanting). It
means that the biofertilizers application neither Nitrobin nor
Phosphorin or together were able to provide plants with its full
requirement of N and P.

Generally, data show that inoculating plants with Nitrobin
and/or Phosphorin significantly increased NPK uptake in the two
stages and this increase was significant and gradual with
increasing levels of N and/or P application from 25%, 50% upto
75% of each element. Therefore, the maximum NPK uptake was
obtained from (treatment No.15) when plants were inoculated
with Nitrobin + Phosphorin and fertilized with 3/4 N +3/4 P + K
in both seasons the two stages i.e. 70 and 100 days after
transplanting. This means that 25% of the required nitrogen
and phosphorus fertilizers could be saved by inoculating
seeds and transplants before growing with a mixed
biofertilizer consisted of Nitrobin + Phosphorin. This trend
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was true in both seasons and results could be referred to the
role of Nitrobin and Phosphorin on increasing the
availability of both N and P in the soil.

On the other hand, plants supplied with NPK in the mineral
form without any biofertilizers (treatment No.16) accumulated
less NK uptake 70 days after transplanting and less NPK uptake
100 days after transplanting as compared with plants supplied
with a mixed biofertilizer + 3/4 N + 3/4 P + K (treatment No.15)
in both seasons. Results are confirmed with those of Monib et al.
(1990) on tomato , Sorial et al. (1992) and Gomaa (1995) on
tomato , Poi (1998) on chili and tomato and Ouda (2000) on
tomato. They mentioned the favorable role of Nitrobin
(Azotobacter or Azospirillum) and Phosphorin on both N and P
uptake by plant roots.

4.1.4. Effect of biofertilizer treatments on flowering and fruit
setting of sweet pepper:

Data (Table, 7) show that plants supplied with NPK
without biofertilizer or that supplied with 50% or 75% of the
required N and P level + Nitrobin and / or Phosphorin gave
similar and higher fruit setting. Therefore, treatments (No.4, 5, 9,
10, 14, 15, and 16) gave similar and higher fruit setting% as
compared with all other treatments. This improvement in fruit
setting by biofertilizers application have been mentioned by
Hewedy (1999) on tomato. Results also means that we can save
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25-50% of the required N and P requirements of sweet pepper
nutrition by inoculating seeds and transplants roots with a
mixture of Nitrobin + Phosphorin. Naturally the microorganisms
of free living bacteria in Nitrobin and phosphorus dissolving
bacteria (PDB) involved in Phosphorin led to increase the
available N and P in the soil and consiquently its uptake by plant
roots.

Moreover, data (Table, 7) show that plants supplied with a
single or mixed biofertilizer Nitrobin and / or Phosphorin
(treatments No.l, 6 and 11) without any chemical fertilizers had
the lowest fruit setting % and was similar to that of the control
when no bio or chemical fertilizers were added as shown in both
seasons. This result means that adding single or mixed
biofertilizer without any chemical fertilizers is not enough to
supply plants with macronutrients. This result is in harmony
with Barakat and Gabr (1998) on tomato.

It is also evident from (Table, 7) that treatments (No. 4, 5,
8,9, 10, 14, 15 and 16) were earlier to the anthesis of 1** flower
than the other treatments, as a general trend in both seasons. It
means that the inoculation of sweet pepper seeds and transplant
roots with Nitrobin and / or Phosphorin + 50 or 75% of the
required N-dose + PK led to early anthesis than other treatments.
Moreover, inoculating plants with Nitrobin and / or Phosphorin
only without adding chemical fertilizers (treatments No.1, 6, 11
and No.17) delayed the anthesis of the first flower to be similar
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to the control when no bio or chemical fertilizers were addad, as
shown in both seasons. As a conclusion, results show that
inoculating sweet pepper seeds and transplant roots with single
or mixed biofertilizers (Nitrobin and / or Phosphorin) were not
able to improve fruit seeting % and delayed the anthesis of the
first flower when NPK mineral fertilizers were not added.

However, the most favourable results i.e the highest fruit
setting and early anthesis were obtained in plants inoculated with
Nitrobin and / or Phosphorin and received 1/2 of the required
level of N and P.

As average of both seasons, the earliness in flowering time
by treatment (No. 15) reached 8 days and fruit setting percentage
was increased from 30.8 up to 65.9 as compared with the control
treatment No. 17, without bio or mineral fertilizers. Moreover, a
single or mixed biofertilizer treatments did not significantly
increase fruit setting or enhance flowering time as compared
with solely NPK mineral fertilization (treat. No. 16).

4.1.5. Effect of biofertilizer treatments on early and total

fruit vield of sweet pepper and its components:

Data (Table 8 and Figs. 4&5) show that plants received a
mixed biofertilizer of Nitrobin and Phosphorin plus 75% of N
and P requirements (treatment No.15) gave the highest early and
total yield per plant and per feddan as compared with the other
treatments followed by treatment No.16 which received the full
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Table( 8 ): Fruit yield and its components of sweet pepper as affected by biofertilizer
treatments during the summer seasons of 2000 & 2001 .

Characters Early yield | Early yield | Total yield | Total yield
Treatments g/plant ton/fed g/plant tonffed
Biofertilizer + Chemical First season (2000)
1| Nitrobin only 13.81 L |0.221 GH| 178.6 F 2,858 H
2| Nitrobin +PK 15.75 JK|[0.252 FG| 308.3 E 4.932 F
3| Nitrobin +1/4N+PK 17.31 HI| 0.277 F (357.1 DE| 5.714 &
4| Nitrobin  +1/2N+PK 21.50 F |0.344 DE| 510.7 B | 8.171 C
5| Nitrobin +3/4N+PK 24.54 D | 0.393 C | 440.0 C | 8.240 ¢
6 | Phosphorin only 8.37M | 0.134 1 [ 175.9 F 2,815 H
7| Phosphorin  +NK 16.99 HI| 0.272 F [318.0 DE| 5,087 F
8| Phosphorin  +1/4P+NK 18.73 G (0.300 EF| 372.5 D | 5.960 D
9| Phosphorin  +1/2P+NK 18.81 G |0.301 EF | 504.8 B 8.077 ¢
10| Phosphorin  +3/4P+NK 23.25 E [0.372 cp| 513.2 B | 8,211 c
11| _Nitrobin+Phosphorin 15.09 K [ 0.196 H | 189.3 F | 3.029 G
12| Nitr.+Phosph.+K 16.58 IJ|0.265 FG|316.8 DE| 5.068 F
13| Nitr+Phosph.+1/4N+1/4P+K | 17.64 H | 0.282 F 359.3 DE| 5.749 E
14] Nitr.+Phosph.+1/2N+1/2P+K | 25.53 ¢ | 0.408 BC 587.7 A | 9.403 B
15| Nitr.+Phosph.+3/4N+3/4P+K | 30.65 A | 0.491 & 617.8 A | 9,882 A
16| Notadded +NI'K 27.76 B | 0.444 B | 590.9 A | 9.454 B
17| Control(without) 4.11 N | 0.066 J | 111.2 G | 1.779 T
Second season (2001)

1| Nitrobin only 26.27 K [ 0.420 N | 191.0 H 3.057 H
2| Nitrobin +PK 28.26 IJ| 0.452 L | 320.8 F | 5.132 F
3| Nitrobin +1/4N+PK 29.76 H | 0.476 I | 369.5 E 5.913 E
4| Nitrobin +1/2N+PK 34.00 F | 0.544 F | 523.2 C | 8.371 ¢
5| Nitrobin +3/4N+PK 36.98 D | 0.592 D | 527.4 C | 8,439 ¢
6| Phosphorin only 20.88 L | 0.334 O | 188.4 H | 3.015 H
7| Phosphorin  +NK 29.43 H | 0.471 J | 330.4 F | 5.286 &
8| Phosphorin  +1/4P+NK 31.24 G | 0.500 G | 385.0 D | 6.160 D
9| Phosphorin  +1/2P+NK 31.25 G | 0.500 ¢ | 517.3 ¢ 8.276 C
10| Phosphorin  +3/4P+NK 35,76 E | 0.572 E | 525.7 ¢ | 8.411 C
11| Nitrobin+Phosphorin 27.53 J | 0.440 M | 201.7 ¢ | 3.228 G
12| Nitr.+Phosph.+K 29.08 HI| 0.465 K | 329.3 F | 5.268 F
13| Nitr.+Phosph.+1/4N+1/4P+K | 30.09 H | 0.461 H | 371.8 E|5.948 E
14] Nitr.+Phosph.+1/2N+1/2P+K | 38.03 ¢ | 0.608 ¢ 600.2 B | 9.602 B
15| Nitr.+Phosph.+3/4N+3/4P+K | 43.09 A | 0.690 A | 630.2 A |10.080 A
16| Notadded +NPK 40.26 B [ 0.644 B | 603.4 B | 9.653 B
17| Control(without) 16.55 M [ 0.265 P | 123,6 I | 1.978 T

Means of the same column followed by the same letter were not significantly
differed according to Duncan MRT at 5%.
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dose of NPK in the chemical form without any biofertilizers.
These results were true in both seasons. Moreover, data show
that plants supplied with a mixed biofertilizer (Nitrobin +
Phosphorin) without any chemical fertilizers (treatment No.11)
had higher early and total yield than those which received a
single biofertilizer i either Nitrobin or Phosphorin only;
(treatments No.1 and 6, respectively).

Inoculating seeds with Nitrobin and / or Phosphorin
singnificantly increased early and total yield over the control
when no bio or chemical fertilizers were added, as shown in both
seasons. Results on the favourable effect of biofertilizers
application on early and total yield have been mentioned by
Jackson et al. (1964) Mehorta and Lehri , (1971) on eggplant,
Antipchuk et al. (1982), Mohandas (1987), Bashan and Singh
(1989) and Bashan et al. (1989) on sweet pepper, Moustafa and
Omar (1990) and Gomaa ( 1995 ) on tomato.

Generally results show that adding 1/4 , 1/2 or 3/4 of the
required level of N and / or P plus inoculation with Nitrobin
and/or Phosphorin significantly and gradually increased early
yield production per plant and per feddan, as shown in Table 8
and Figs 4&S5. Therefore, treatment No.15 gave the highest total
yield per feddan and per plant as compared with all other
treatments, as shown in both seasons. It means that we can save
25% of the required N and 25% of the required P chemical
fertilizer and replace it by inoculating seeds and transplant roots
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with Nitrobin and Phosphorin. The stimulating effect of living
N-fixing bacteria involved in Nitrobin and PDB involved in
Phosphorin on increasing plant growth, fruit setting, early
anthesis, chlorophyll content, N and P uptake may explain the
increase in fruit early and total yield of sweet peppers obtained
when plants inoculated with Nitrobin + Phosphorin and received
75% of the required N and P. It means that we cane save 25% of
the required level of N and P for sweet pepper nutrition by
adding a mixed biofertilizer. This increment in early and total
vield production of sweet pepper have been mentioned by Terry
et al. (1995) and (1996) and Hameedunnisa and Begum (1998)
on tomato who saved 25% of the required level of N and Ouda
(2000) on tomato who saved 25% of the required level of NPK
and could be referred to the role of free living bacteria involved
in Nitrobin on N-fixation in the soil and the role of PDB on
increasing the available-P in the soil. Moreover, the mechanism
of microorganisms on plant growth and fruit yield depends on
producing growth promoting substances ( El-Haddad et al,
1986) and enhancing nutrients uptake (Sarig, 1984).

Plants which received the full dose of NPK without
biofertilizers (treatment No.16) and those that received Nitrobin
+ Phosphorin + 1/2 N +1/2 P + K. (treatment No. 14) came in the
second rank and produced similar total yield per plant and per
feddan, as shown in both seasons.
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As a general conclusion, inoculating seeds and roots of
transplants with Nitrobin + Phophorin and adding 3/4 N + 3/4 P
+ K (treatment No.15) could be recommended to increase early
yield/fed. by 7.14-10.58% and total fruit yield /fed. by 4.42 -
4.53% as compared with the control which recived 100% NPK
without any biofertilizers in both seasons, respectively.
Treatment No. 15 also increased fruit early yield per fed. by 1.6
_ 6.4 times and the total yield/fed. by 4.1 — 4.5 times as
compared with the control without bio and chemical fertilizers
application in both seasons, respectively.

4.1.6. Effect of biofertilizer treatments on quality of sweet
pepper fruits:

4.1.6.a. Fruit physical characteristics :

Data (Table, 9) show that treatments (No. 14, 15 and 16)
gave longer, thicker and heavier fruits as compared with all other
treatments in both seasons. With respect to fruit diameter, data
show that treatments No.15 and 16 gave similar and higher fruit
diameter, however treatment No. 15 gave the largest fruit size as
compared with all other treatments, in both seasons. This means
that 25% of the required N and P fertilizers could be saved by
inoculating seeds and transplant roots with Nitrobin +
Phosphorin. Saving 50% of the required chemical N and P
fertilizers came in the second rank respecting with physical
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Table( 9 ): Fruit quality (physical characteristics)of sweet pepper as affected by
biofertilizer treatments during the summer seasons of 2000 & 2001 .

Fruit verage

Yreatinents Characters Fruitlength | diameter Fru!‘t size Awelgl?t
cm cm em7/fruit | of fruit (g)

Biofertilizer + Chemical First season (2000)
1] Nitrobin only 7.525 E | 6.1 HT | 128.3 J | €8.2 ok
2| Nitrobin +PK 7.825 CD| 6.2 FGH |133.3 HI| 82.0 I
3| Nitrobin +1/4N+PK 7.925 CD| 6.3 EFGH[142.3 EF| 105.3 F
4| Nitrobin +1/2N+PK 8.025 c | 6.6 cD | 151.3 b | 125.0 ¢
5| Nitrobin +3/4N+PK B.675 A 6.8 C 158.3 € |126.3 BC
6| Phosphorin only 7.525 E | 5.91 |114.3 k| 66.0 KL
7| Phosphorin  +NK 7.925 CD | 6.3 EFGH|[138.3 FG 92.2 G
8| Phosphorin  +1/4P+NK 7.925 CD| 6.4 EF | 145.3 E | 115.0 D
9| Phosphorin  +1/2P+NK 7.925 CD| 6.5 DE | 145.3 E | 125.3 c
10| Phosphorin  +3/4P+NK 8.425 B | 6.6 cD | 156.3 ¢ | 125.0 ¢
11] Nitrobin+Phosphorin 7.725 D | 6.2 GH [130.3 13| 70.2 o
12| Nitr.+Phosph.+K 7.825 CD| 6.3 EFG |137.3 GH 87.0 H
13| Nitr.+Phosph.+1/4N+1/4P+K 7.925 €D 6.3 EFGH| 143.3 & 110.3 E
14| Nitr.+Phosph.+1/2N+1/2P+K 8.775 A | 6.8 BC | 168.3 B |129.3 an
15| Nitr.+Phosph.+3/4N+3/4P+K | g.825 A 7.0 AB | 176.3 A | 131.6 A
16| Notadded +NPK 8.825 A | 7.0A |171.3 B [129.3 an
17] _Control(without) 6.925 F | 5.5 g 93.2 L 64.2 L
Second season (2001)

1| Nitrobin only 8.0 F 6.6 H |138.0 I | 73.013
2| Nitrobin +PK 8.3 E 6.7 GH [142.0 HI| B87.0 H
3| Nitrobin +1/4N+PK 8.4 E 6.8 FG |151.0 EF| 110.0 E
4| Nitrobin +1/2N+PK B.6 D 7.1 CD | 160.0 D | 130.0 B
5 Nitrobin +3/4N+PK 9.1 B 7.3 B |167.0Cc | 131.0 B
6| Phosphorin only 8.0 F 6.4 I 123.0 3| 71.0 J
7| Phosphorin  +NK 8.4 E 6.8 FG [148.0 FG| 97.0 F
8| Phosphorin  +1/4P+NK 8.4 E 6.9 EF | 155.0 E | 120.0 ¢
9| Phosphorin  +1/2P+NK 8.4 E 7.0 DE | 155.0 E | 130.0 B
10/ Phosphorin  +3/4P+NK 8.9 C 7.2 BC | 166.0 C | 130.0 B
11| Nitrobin+Phosphorin 8.2 E 6.7 GH |140.0 T | 75.0 1
12| Nitr.+Phosph.+K 8.3 E 6.8 FG |146.0 GH| 92.0 ¢
13| Nitr.+Phosph.+1/4N+1/4P+K 8.4 E 6.8 FG [152.0 EF| 115.0 D
14| Nitr.+Phosph.+1/2N+1/2P+K 9.1 B 7.3 B [177.0 B | 134.3 A
15| Nitr.+Phosph.+3/4N+3/4P+K 9.3 A 7.5 A | 186.0 A | 136.3 A
16/ Notadded +NPK 9.3 A 7.5 A |181.0 B | 134.3 A
17| Control(without) 7.4 G 5.9 J 102.0 K| 64.0 K

Means of the same column followed by the sa

differed according to Duncan MRT at 5%.

me letter were not significantly
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characteristics of fruit length, diameter and size as a general
trend especially in the second season.

Data also show that plants supplied only with a mixed
biofertilizer (Nitrobin + Phosphorin , treatment No.11) had better
fruit length, diameter and size as well as average fruit weight
than in those received a single Dbiofertilizer especially
Phosphorin; treatment No.6, as shown in both seasons. It means
that the role of Nitrobin on physical characteristics of sweet
pepper fruit was more pronounced than Phosphorin, however the
interaction between Nitrobin and Phosphorin on fruit quality was
clear and increased with adding N and P chemical fertilizers.

Treatment inoculated with Nitrobin + Phosphorin +3/4 N
+3/4 P + K (treatment No.15) gave the highest fruit size as
compared with other treatments next treatment No.14 which
received Nitrobin + Phosphorin + 1/2 N +1/2 P + K and
treatment No.16 which received the full dose of NPK without
biofertilizers in both seasons. Moreover, treatment No.14, 15 and
16 gave the highest average weight of fruit as compared with
other treatments. Also, all biofertilizer treatments significantly
increased fruit length, diameter, size and average fruit weight
over the control when no bio or chemical fertilizers were added.
This trend was true in both seasons.
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4.1.6.b. Fruit chemical characteristics :

Data on chemical constituents of sweet pepper fruits are
given in (Tables, 10&11). Such data show that inoculating seeds
and roots of sweet pepper with Nitrobin and / or Phosphorin did
not improve fruit acidity, T.S.S, vitamin C and sugars content
unless NPK were added in the chemical form. Therefore,
treatments No.1, 6 and 11 gave low and similar fruit quality as a
general trend in both seasons.

Concerning the best fruit quality; fruit acidity, T.S.S,
vitamin C, plants which received NPK fertilizer without any
biofertilizers (treatment No.16) or those which received Nitrobin
+ Phosphorin + 1/2 N + 1/2 P +K or Nitrobin + Phosphorin + 3/4
N + 3/4 P + K (treatments No.14 or 15) gave similar fruit quality
with higher acidity, T.S.S and vitamin-C, as shown in both
seasons.

With respect to sugars content of sweet pepper fruit; plants
which received all NPK fertilizers in the chemical form
(treatment No.16) or that received 75% of the required N and P
fertilizers in addition to inoculation with a mixed biofertilizer
(treatment No.15) expressed the highest non reducing and total
sugars content, in both seasons. This result confirm the role of
biofertilizers Nitrobin and Phosphorin on saving 25% of the
required level of each element and getting the best fruit quality.
Moreover, data show that a mixed biofertilizer (treatment No.11)
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and a single biofertilizer (treatments No.1 and 6) significantly
increased total sugars over the control when no bio or chemical
fertilizers were added. These results are in harmony with
Tantawy (2000) who found that all biofertilizer treatments
(nitrogen fixing bacteria alone or phosphat dissolving bacteria
alone or together) caused a significant increase in T.S.S of
tomato fruits .

As a general conclusion plants which received 75% of the
required N and P and inoculated with Nitrobin + Phosphorin
(treatment No.15) could be considered the best treatment which
gave the highest early and total yield with the highest fruit
quality in both seasons. Plants that received all NPK in the
chemical form without biofertilizers (treatment No.16) or
received 50% of the required dose of N and P and inoculated
with Nitrobin + Phosphorin (treatment No.14) came in the
second rank with respect to early and total yield production.

The stimulating effect of biofertilizers application on fruit
early and total yield as well as fruit quality could be referred to
the role of N-fixing bacteria involved in Nitrobin and PDB
involved in Phosphorin on increasing the available N and P in
soil which improved plant growth, NPK uptake, chlorophyll
content and consequently increased early and total yield
production and improved fruit quality.
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4.2. Second Experiment :

Effect of organic fertilizer application on’
vegetative growth, chemical constituents, flowering,
yield and fruit quality of sweet peppers.

4.2.1. Effect of organic-N fertilizer on vegetative growth :

The effect of organic-N fertilizer source on vegetative
growth at flowering stage 70 days after transplanting, data
(Table, 12) show that plants fertilized with Biogas gave the best
vegetative growth characteristics; plant height, No. of leaves,
leaf area, fresh and dry weight per plant as compared with other
used organic N-sources in both seasons. Whereas, Chicken
manure comes in the second rank and equal with Agrolig and
FYM in fresh weight but not in dry weight. Also the Agrolig
comes in the third rank and equal with FYM in plant height and
fresh weight. Whereas, FYM or Agrolig application gave the
lowest dry weight per plant, in both seasons.

The superiority of Biogas organic fertilizer on plant
vegetative growth may be due to the fact that Biogas is a well
ferminted organic fertilizer, free of pathogen sources and seed
weeds, added to that the general benefits of organic-N fertilizers,
thus it is a good source for most macro and micronutrients and it
increases soil porosity and improve aeration of such clay loam
soil of this experiment. El-Shimi (1998) and Mikhaeel,et al.
(1997) on Biogas and FYM , Abo-El-Defan (1990), Eissa (1996)
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Table( 12 ): Vegetative growth of sweet pepper at flowering stage (70 days after transplanting), as
affected by source or level of organic N-fertilizer during the summer seasons of 2000 & 2001,

Fresh Dry
Characters Plant Stem Number of | Leafarea weight weight
Treatments height diamter leaves/plant | cm¥plant g/plant g/plant
cm cm
First season (2000)

N-Source 23.10 0.83 95.69 971.5 84.72 28.88

|. Biogas A A A A A A
21.42 0.81 88.50 849.8 79.50 25,91

2. FYM c AB D D B B
2 22.15 0.83 93.26 905.1 81.54 27.86

3. Chicken manure 8 A B B . i
. 21.86 0.78 91,26 870.8 80.21 26.28

4. Agrolig B B p c B B

N-Level

Organic + Chemical 23.82 0.92 102.5 952.8 87.76 30.90

0 +6%5 N+PK A A A B A A
23.91 0.85 100.10 1024.0 86.40 30.39

30 kg N + 30kgN+PK 5 B p & a %
21.32 0.80 88.44 857.6 80.55 25.88

60kgN+ PK . pe pe c b &
19.49 0.70 77.63 763.0 71.26 21.75

60kg N + 0 c D ) D c c

Second season (2001)

N-Source 24.08 1.04 100.10 1021.0 93.48 33.43

1. Biogas A A A A A R
22,40 1.01 92.82 899.5 88.25 29.59

2. FYM c BC D D B C
; 23.13 1.03 97.64 954.7 90.29 31.71

3. Chicken manure B AB B B B B
. 22.84 1.00 96.26 920.5 88.96 29.98

4. Agrolig B c c c B c

N-Level

Organic + Chemical 24.80 1.10 107.50 | 1003.0 | 95.28 34.44

0 +60kg N+PK A A A B A B
24.88 1.07 103.80 1073.0 96.41 35.54

30 kg N + 30kgN+PK A A B A A A
22.30 1.00 94.07 907.6 88.05 29.13

60kgN+ PK 5 B ¢ c B e
20.46 0.91 81.38 812.2 81.25 25,60

Means of the same column followed by the same letter were not significantly differed according to
Duncan MRT at 5%.
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and Abd-El-Aty (1997) on Chicken manure, Corrales et al.,
(1991) on Chicken and Compost, Lulakis and Petsas (1995) on
humic substances, Gianquinto and Borin (1990), Shehata (1992)
and Midan (1995) on FYM stated the superiority of Biogas
organic fertilizer on plant growth as compared with FYM and
Chicken manure.

Concerning the effect of organic-N fertilizer level on
vegetative growth 70 days after transplanting, data (Table, 12)
show that using 60 kg organic-N only without PK gave the
lowest vegetative growth in both seasons.

This result means that organic-N fertilizers had not enough
P and K to cover sweet pepper requirements all over the season.
Therefore, plants supplied with 60 kg organic-N plus P and K, as
super phosphate and potassium sulphate, encouraged vegetative
growth. Moreover, it was clear that the most favourable growth
of sweet pepper plants was obtained by using 60 kg mineral-N +
PK or 30 kg organic-N + 30 kg mineral-N + PK as general trend
in both seasons.

Data (Table, 12) also show that the lowest vegetative
growth was obtained when plants were fertilized only with 60 kg
organic-N/fed. with or without adding any chemical fertilizers i.e
P and K. This result indicates that organic-N application only. is
not quite enough to provide plants with its requirements of
macro and micro elements. It is well known that plants absorb N
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in the mineral form (NO; or NH4+). However, organic-N needs
several weeks to be converted from the organic-N to the mineral-
N, (Tisdale and Nelson, 1975). This may explain the superiority
of adding all N fertilizer requirements in the mineral form (60 kg
N as ammonium sulphate) or 50% as mineral-N + 50% as
organic-N (30 kg N as ammonium sulphate + 30 kg N in the
organic source). i.e mineral-N is easly absorbed by plants and
organic-N needs a couple of weeks to be converted to mineral-N.
Results agree with Abd-El-Aty (1997) who found that addition
of organic manure combined with mineral fertilizers is reflected
in a slight superiority on plant growth.

Concerning the interaction effect between source and level
of N-fertilizer on vegetative growth, 70 days after transplanting,
data (Table, 13) show that using 30 kg organic-N as Biogas + 30
kg mineral-N + PK gave the best result in most plant growth
characteristics as compared with all used treatments in both
seasons. Whereas, using 30 kg organic-N (Chicken manure) + 30
kg mineral-N + PK comes in the second rank and was similar to
the control (100% NPK) in most characteristics of plant
vegetative growth. However, plants supplied with 60 kg N as
FYM only gave the lowest plant growth as compared to all other
treatments.

The superior growth of plants fertilized with 50% of N-
requirements as Biogas + 50% as mineral-N + PK could be
referred to the superiority of Biogas organic fertilizer on plant
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Table( 13 ): Vegetative growth of sweet pepper at flowerin,
as affected by source and level of organic N-fertilj

g stage (70 days after transplanting)
zer during the summer seasons of 2000 & 2

Fresh
Characters Plant Stem | Numberof | Leaf area weight | Dry weight
Treatments height diamter (leaves/plant| cm?plant g/plant giplant
kg element/fed. cm cm
Organic + chemical First season (2000)
1 |Biogas(60N) 20.27 EF| 0.7 C | 82.0 FG | 818.3 G |74.45 EFG|22.93 Fon
2 |Biogas(60N) +PK 22.65C | 0.8B | 92.5CD | 884.0 E |B4.35 BC| 27.64 D
3 |Biogas(30N) +30N+PK | 25.65 A | 0.9 A | 105.8 A 1231.0 A| 92.33 A | 34.03 A
4 |Not added +60kg N+PK| 23.82 B 0.9 A 102.5 AB| 952.8 C | B87.76 AB| 30.90 BC
5 |FYM(BON) 18.82 G | 0.7 ¢ 72.0 I | 707.8 o | 68.98 G | 20.82 H
6 |FYM(6ON) +PK 20.32 EF| 0.8 B [84.25 EF| 832.0 F |77.70 DEF 24.56 EFG
7 |FYM(30N) +30N+PK | 22.73c | 0.8 B 95.2 ¢ | 906.8 D (83.55 BCD| 27.37 DE
8 [Notadded +60kgN+PK| 23.82 B | 0.9 A |102.5 AB 952.8 C [87.76 AB| 30.90 BC
9 [Chicken(60N) 19.52 F6| 0.7 ¢ 79.7 GH | 772.5 H | 71.78 FG| 21.96 GH
10 [Chicken(60N) +PK 21.42 D 0.8 B 80.2 D | 882.0 E [81.53 BCD| 26.36 DE
11 |Chicken(30N) +30N+PK | 23.82 B 0.9 A 100.5 B |1013.0 B|85.09 BC| 32.21 AR
12 |Notadded +60kg N+PK| 23.82 B | 0.9 A |102.5 aB 952.8 € [ 87.76 AB| 30.90 BC
13 [Agrolig(60N) 19.32 6| 0.7¢C 76.7H | 753.3 I | 69.81 G | 21.31 H
14 |Agrolig(60N) +PK 20.88 DE| 0.7 C 86.7 E | 832.5 F (78.61 CDE|24.98 DEF,
15 | Agrolig(30N) +30N+PK | 23.42 Bc| 0.8 B 99.0 B | 944.8 ¢ |84.65 BC| 27.93 cp |
16 | Not added +60kg N+PK| 23.82 B 0.9 A 102.5 AB| 952.8 C | 87.76 AB 30.90 BC
Second season (2001)
1 [Biogas(60N) 21.25 EF| 0.9 cD 85.7 G 867.5 H | B4.45 E | 26.84 GH
2 |Biogas(60N) +PK 23.63 €| 1.0B | 97.5¢D | 934.0 F | 91.86 BC| 30.95 Db
3 |Biogas(30N) +30N+PK [26.63 A| 1.1 a 109.5 A |1280.0 A|102.30 A| 41.5 a
4 |Notadded +60kgN+PK| 24.80 B | 1.1 A | 107.5 A 1003.0 c| 95.28 B | 34.44 C
5 [FYM(BON) 19.80 6 [ 0.9 D 75.7 1 | 757.0 K | 78.98 F | 24.6 1
6 |[FYM(BON) +PK 21,30 EF| 1.0 B 89.2 F | 882.0 G [85.20 DE| 27.74 G
7 |[FYM(30N) +30N+PK | 23.70 ¢ | 1.0 B 98.7 ¢ | 956.0 E | 93.56 B | 31.57 D
8 [Not added +60kg N+PK| 24.80 B 1.1 A 107.5 A |1003.0 C| 95.28 B | 34.44 C
9 |Chicken(60N) 20.50 FG| 0.9 CD | 83.5 G | 821.8 I |B1.78 EF | 25.82 HI
10 | Chicken(60N) +PK 22.40D | 1.0B [ 95.2DE | 932.0 F | 89.03 c» | 29.64 =&
11 [Chicken(30N) +30N+PK | 24.80 B 1.1 A 104.3 B |1062.0 B| 95.10 B | 36.94 B
12 |Notadded +60kg N+PK| 24.80 B | 1.1 A | 107.5 A 1003.0 C| 95.28 B | 34.44 C
13 | Agrolig(60N) 20.30 6| 0.9D B0.5 H | 802.5 J | 79.81 F | 25.15 HI
14 | Agrolig(60N) +PK 21.85DE| 0.9BC | 94.2 E | 882.5 G | 86.11 DE | 28.18 ro
15 |Agrolig(30N) +30N+PK | 24.40 BC| 1.0 B | 102.8 8 | 994.0 D | 94.66 B | 32,15 D
16 |Notadded +60kg N+PK| 24.80 B | 1.1 A | 107.5 A 1003.0 C| 95.28 B | 34.44 C
Means of the same column followed by the same letter were not significantly differed according to
Duncan MRT at 5%,
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vegetative growth, thus Biogas is a well fermintated organic
fertilizer ; free of pathogen sources and seed weeds, beside the
general benefits of organic-N fertilizers thus it is a good source
for most macro and micronutrients and increase soil porosity and
improve aeration of such clay loam soil of this experiment.
Results agree with El-Shimi (1998) and Mikhaeel, et al. (1997)
who stated the superiority of Biogas organic fertilizer on plant
growth.

Referring with the effect of organic-N fertilizer source on
vegetative growth 100 days after transplanting, data (Table, 14)
show that plants fertilized with Biogas gave the best vegetative
growth characteristics; plant height, stem diameter, leaf area,
fresh and dry weight per plant as compared with other used
organic N-sources in both seasons. The Chicken manure came in
the second rank followed by Agrolig , however FYM application
led to the lowest fresh and dry weight per plant as compared with
the other organic sources. Results on the effect of organic N-
fertilizers on plant growth are in harmony with El-Shimi (1998)
and Mikhaeel, ef al. (1997) on Biogas and FYM , Abo-El-Defan
(1990), Eissa (1996) and Abd-El-Aty (1997) on Chicken manure,
Corrales et al., (1991) on Chicken manure, Gianquinto and Borin
(1990), Shehata (1992) and Midan (1995) on FYM who stated
the superiority of Biogas organic fertilizer on plant growth.

With concern to the effect of organic-N fertilizer level on
vegetative growth 100 days after transplanting, data (Table, 14)
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Table( 14 ): Vegetative growth of sweet

pepper at the 3 rd picking stage (100 days after

transplanting), as affected by source or level of organic N-fertilize during
the summer seasons of 2000 & 2001.

Fresh Dry
Characters | Plant Stem Leafarea | weight weight
Treatments height diamter em?/plant g/plant g/plant
cm cm
[ First season (2000)
N-Sm_;rce 43,51 1.23 3808.0 374.9 140.9
1. Biogas A A A A A
39,51 1.13 3131.0 304.6 109.3
2. FYM o % c 5 5
R —"— 41é01 1.315 345;3.0 35;.9 13;.1
. 40.26 1.13 3382.0 331.9 119.8
4. Agrolig BC . B p &
N-Level
Organic + Chemical 45.00 1.20 3831.0 | 371.5 135.7
0 +60kg N+PK A B B B B
45, : 0 : .
30 kg N + 30kgN+PK 51\53 1 i75 4110 C 39; 0 15: 4
38.75 1.7 308, 8.0 114.5
60kgN+ PK . - e | e »
3 1. 534, . 99.47
60kg N + 0 35c03 D03 2 14 0 29; 8 9D
Second season (2001)
N-Source 44.50 1.44 3855.0 | 363.6 147.9
1. Biogas A A A A A
40.75 1.35 3181.0 313.4 115.5
2. FYM c B C D D
. 42, .38 3503.0 371.6 140.0
3. Chicken manure 525 153 5‘; B B
: 41.25 1.35 3432.0 340.6 126.3
4. Agrolig ¢ B B c e
N-Level
Organic + Chemical | 4¢.00 1.45 3881.0 | 381.5 143.2
0 +60kg N+PK A B B B B
46.6 1.50 4150.0 398.5 160.3
30 kg N+ 30kgN+PK | €, 6 A . : 5
39,94 1.34 3358.0 328.0 121.3
60kg N + PK B c c c c
36.19 1.25 2581.0 301.3 105.0
| 60kgN+ 0 ¢ D D b D

Means of the same column followed by the same letter were not significantly differed
according to Duncan MRT at 5%.
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show that using 60 kg organic-N without PK gave the lowest
vegetative growth in both seasons. This result means that
organic-N fertilizers alone had insufficient amount of P and K
needed to cover sweet pepper requirements allover the season.
Therefore, the application of 60 kg organic-N plus P as super
phosphate and K as potassium sulphate encouraged vegetative
growth. Moreover, it is clear that the most favourable growth of
sweet pepper plants was obtained by using 30 kg organic-N + 30
kg mineral-N + PK followed by using 60 kg mineral-N + PK as
general trend in both seasons. In this connection, Abd-El-Aty
(1997) found that the addition of organic manure combined with
chemical fertilizers reflected a slight superiority on plant growth.

The superiority of using 50% of the required N in the
organic form and 50% in the mineral form on vegetative growth
may be due to the favorable effect of the mineral nitrogen on the
activity of micro organisms responsible for organic fertilizer
analysis in the soil (Follett et al. , 1981).

With respect to the interaction between source and level of
N-fertilizer on vegetative growth 100 days after transplanting,
data (Table, 15) show that using 30 kg organic-N as Biogas + 30
kg mineral-N + PK gave the highest plant growth; plant height,
stem diamter, leaf area, fresh and dry weight as compared with
all used treatments in both seasons. Meanwhile, using 30 kg
organic-N as Chicken manure + 30 kg as mineral-N + PK came
in the second rank. Also using 30 kg organic-N as Agrolig + 30
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Table( 15 ): Vegetative growth of sweet pepper at the 3 rd picking stage (100 days after transplanti
as affected by source and level of organic N-fertilizer during the summer seasons 2000 & 2(

Fresh

Characters Plant Stem | Leafarea | weight Dry weight

Treatments height diamter | em®plant g/plant g/plant
kg element/fed. cm cm
Organic + chemical First season (2000)
1 |Biogas(60N) 36.0EF | 1.1 D |2818.0 I| 344.5 F 118.7 G
2 |Biogas(60N) +PK 42.0 C 1.2 C |3504.0 E| 361.0 E 131.9 E
3 |Biogas(30N) +30N+PK 51.0 A 1.4 A |5079.0 A| 422.5 A 177.4 A
4 [Notadded +60kgN+PK | 45.0 B 1.2 C |3831.0 C| 371.5 D 135.7 D
5 |FYM(6ON) 34.0 G 1.0 E [1984.0 M| 245.5 J 81.9 K
6 |FYM(BON) +PK 37.0 DE 1.1 D |3072.0 H| 260.0 I 92.7 1
7 [FYM(30N) +30N+PK 42.0 C 1.2 C (3638.0 D| 341.5 F 126.7 F
8 |Notadded +B0kgN+PK | 45.0 B 1.2 ¢ |3831.0 C| 371.5 D 135.7 D
9 |Chicken(60N) 35.0 FG | 1.0 E [2735.0 K| 323.5 G 109.4 H
10 | Chicken(60N) +PK 38.0 D 1.1 D [3354.0 F| 345.0 F 123.8 F
11 | Chicken(30N) +30N+PK 46.0 B 1.3 B |[3890.0 B| 411.5 B 163.5 B
12 [Not added +60kgN+PK | 45.0 B 1.2 C |3831.0 Cc| 371.5 D 135.7 D
13 | Agrolig(60N) 35,0 FG | 1.0 E |2601.0 L| 261.5 I 87.9 J
14 |Agrolig(60N) +PK 38.0 D 1.1 D |3303.0 G| 306.0 H 109.4 H
15 |Agrolig(30N) +30N+PK 43.0 C 1.2 ¢ |3794.0 C| 388.5 C 146.1 C
16 |Not added +60kg N+PK | 45.0 B 1.2 ¢ |3831.0 C| 371.5 D 135.7 D
Second season (2001)

1 |Biogas(6ON) 37.0 EF | 1.3 DE (2854.0 I|352.0 FG| 124.7 G
2 |Biogas(BON) +PK 43.0C | 1.4 C |3554.0E| 371.0 E 139.2 E
3 |Biogas(30N) +30N+PK 52.0 A 1.6 A |5129.0 A| 430.0 A 184.7 A
4 |Notadded +60kgN+PK | 46.0 B | 1.4 BC [3881.0 Cc| 381.5 D 143.2 D
5 |FYM(BON) 35.0 G 1.2 F |2034.0 M| 253.0 K 86.9 K
6 |FYM(BON) +PK 38.5DE | 1.3 DE |3122.0 H| 270.0 J 99.04 I
7 |FYM(30N) +30N+PK 43.5 C | 1.4 BC [3688.0 D| 349.0 G 132.9 F
8 |Notadded +60kgN+PK | 46.0 B | 1.4 BC |3881.0 C| 381.5 D 143.2 D
9 |Chicken(60N) 36.7 EFG| 1.2 EF [2785.0 K| 331.0 H 115.2 H
10 | Chicken(60N) +PK 39.25 D| 1.3 D |3404.0 F| 355.0 F 130.9 F
11 [Chicken(30N) +30N+PK 47.0 B 1.5B |3940.0 B| 419.0 B 170.6 B
12 |Not added +B0kgN+PK | 46.0 B | 1.4 BC |3881.0 C| 381.5 D 143.2 D
13 | Agrolig(60N) 36.0 FG [ 1.2 F [2651.0 L| 269.0 J 93.0 J
14 | Agrolig(60N) +PK 39.0 D | 1.3 D [3353.0 G| 316.0 I 116.2 H
15 | Agrolig(30N) +30N+PK 44.0 C 1.4 C (3844.0 C| 396.0 C 152.9 C
16 |Not added +60kgN+PK | 46.0 B | 1.4 BC [3881.0 C| 381.5 D 143.2 D

Means of the same column followed by the same letter were not significantly differed
according to Duncan MRT at 5%.
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kg as mineral-N + PK comes in the third rank and plants
supplied with 30 kg N as FYM + 30 kg mineral-N had the lowest
plant growth, as shown in both seasons. These obtained results
agree with Mikhaeel et al. (1997) and El-Shimi (1998), who
stated the superiority of Biogas organic fertilizer on plant
growth.

4.2.2. Effect of organic-N fertilizer on NPK uptake and
chlorophyll content in leaves (at 70 days after

transplanting):

Concerning the effect of organic-N fertilizer source on
NPK uptake 70 days after transplanting, data of plant analysis
(Table, 16) show that plants supplied with organic-N as Biogas
removed higher quantities of N, P and K than that of plants
supplied with other organic-N sources. Plants fertilized with
Chicken manure accumulated similar quantities of phosphorus to
that of Biogas, but comes in the second rank with respect to N
and K uptake and accumulation in leaves, stem and total foliage.
However, Plants supplied with FYM had the lowest N and K
uptake (mg/plant) as compared with the other sources.

Generally, according to N and K uptake, Biogas led to the
highest uptake followed by Chicken manure and followed by
Agrolig, however, FYM gave the lowest N and K uptake, as a
general trend in both seasons. This result may be referred to the
high potassium content of Biogas and Chicken manure than that
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of Agrolig or FYM. Added to that the Biogas organic fertilizer is
well fermentated during Biogas production cycle in the
fermentators. Abo-El-Defan (1990) on Chicken manure, Abd-El-
Aty (1997) on pigon and Chicken manure, El-Shimi (1998) on
Biogas and Siminis et al.(1998) on humic substances found that
these fertilizers were the best organic sources.

With respect to the effect of organic-N fertilizer level, data
(Table, 16) show that adding all nitrogen fertilizer requirements
in the organic form (60 kg N/fed.) with or without adding P and
K led to a lower nitrogen, phosphorus and potassium uptake as
compared with that when all nitrogen fertilizer requirements
were added as 50% or 100% as mineral nitrogen i.e as
ammonium sulphate. Data also show that adding 30 kg N in the
organic form + 30 kg N in the mineral form gave higher and
similar N and P uptake to that treatment which received all N in
the mineral form, as a general trend in both seasons. However,
adding 50% of N as organic and 50% as mineral (30 kg organic-
N + 30 kg chemical-N + PK) gave the highest K uptake, as
shown in both seasons. These results may be referred to the high
potassium content of organic fertilizer added to its effect on
mineralization and availability of soil N,P and K.(Tisdale and
Nelson, 1975)

With respect to the interaction between source and level of
N-fertilizer, data (Tables, 17 and 18) show that plants supplied
with 30 kg N as Biogas or Chicken manure +30 kg N in the
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mineral form as ammonium sulphate (treatments No.3 and 11)
had higher N, P and K uptake than those that received the same
dose of organic fertilizer as FYM or Agrolig (treatments No.7
and 15), as shown in both seasons. However, plants supplied
with 60 kg N as FYM only gave lower NPK uptake than all other
treatments. Abd-El-Aty (1997) reached to simillar results and
found that addition of organic manure (pigeon or chicken
manures) combined with chemical fertilizers increased N, P, and
K content of leaves.

Concerning the effect of organic-N fertilizer source on
chlorophyll content of leaves, data (Table, 16) show that organic
sources (Biogas, Chicken manure, Agrolig and FYM)
significantly differed from each other in a descending order, with
respect to chlorophyll-A in leaves. With respect to chlorophyll-B
content of leaves, it did not differ significantly due to organic-N
fertilizer source, in both seasons. Plants fertilized with Biogas
and Chicken manure had higher total chlorophyll content in
leaves than that of the other sources. However, no significant
differences between Agrolig and FYM were detected with
respect to total chlorophyll content, in both seasons.

Concerning the effect of organic-N fertilizer level on
chlorophyll content, data (Table, 16) show that using 60 kg
organic-N without PK led to the lowest content of chlorophyll-A
and/or B in leaves, in both seasons. The highest chlorophyll-A
and total chlorophyll content in leaves were obtained by using 60
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kg mineral-N + PK followed by using 30 kg organic-N + 30 kg
mineral-N + PK, especially in the first season with no significant
difference in chlorophyll-B content in both seasons. However,
adding 30 kg organic-N + 30 kg mineral-N + PK or adding 60 kg
mineral-N + PK gave similar total chlorophyll content in leaves,
in the second season.

According to the interaction effect between source and
level of organic-N fertilizer on chlorophyll content, data (Tables,
17&18) show that using 30 kg organic-N as Biogas + 30 kg
mineral-N + PK (treatment No.3) gave high chlorophyll-A
content as compared with all other treatments followed by using
30 kg organic-N as Chicken manure + 30 kg mineral-N + PK
(treatment No.11) with no significant differences than using 60
kg mineral-N + PK (control) treatment No.12, in both seasons.

Data also show that adding 50% of nitrogen within all used
organic sources (Biogas, FYM, Chicken manure or Agrolig) +
50% mineral-N + PK (treatments 3, 7, 11, 15) gave equally
higher chlorophyll-B content with that received 100% of N as
mineral form, as shown, in both seasons. It seems that organic-N
application had a pronounced effect on chlorophyll-B content of
leaves. Generally, adding 30 kg organic-N as (Biogas or Chicken
manure) + 30 kg mineral-N + PK gave higher total chlorophyll
content as compared with all other treatments and equal with that
of the control in both seasons. Results agree with Abd-El-Aty
(1997) who found that addition of organic manure (pigeon or
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chicken manures) combined with chemical fertilizers increased
chlorophyll content of leaves.

4.2.3. Effect of organic-N fertilizer on NPK uptake (100 days
after transplanting): '

The effect of organic-N fertilizer source, data (Table, 19)
on N, P and K uptake in different plant organs; leaf, stem and
fruits allover the season show that plants fertilized with Biogas

manure had significantly higher nitrogen and potassium uptake
than the other used sources, as shown in both seasons. However,
plants supplied with Biogas, Chicken and Agrolig manure gave
similar results of P-uptake as a total accumulation in leaves, stem
and fruits, as shown in both seasons. On the other hand, plants
supplied with FYM show the lowest N and K content as total
uptake (mg/plant). Abo-El-Defan (1990) on Chicken manure,
Abd-El-Aty (1997) on pigon and Chicken manure, El-Shimi
(1998) on Biogas and Siminis et a/.(1998) on humic substances,
reported that these sources were the best organic fertilizers.

Cocerning with the effect of organic-N fertilizer level on
NPK uptake, data (Table, 19) show clearly that adding all
nitrogen requirements in the organic form (60 kg organic-N/fed.)
decreased NPK uptake. However, adding all N fertilizer in the
mineral form (60 kg N as ammonium sulphate) gave higher N
and P uptake and similar to that received 30 kg organic-N + 30
kg mineral-N. However, potassium uptake showed the highest

RESULTS AND DISCUSSION

-94 -



%S 18 LYW ueaun(] 03 SuIp1odde paldjjip ApuedyuBis Jou 31am 1312] SWES A} £ PAMO[[0] ULINJOI WIBS ) JO SUBIN

a = a a El =] E 3 2 2 g El 0 + N3%09
L°656Z | PLEOT | L°Ov6 | S°1IB6 | 6°LZZ | T TOT z°zs v've | S'osvz | 6°G86 | 1°885 | £°9.8 '

2 G E) 2 g a &Y o" g g g Gl =

+ N3

0°989€ | 6°522T | 0°0ZTIT | 0'OPET | £-0LZ | 6 BIT 5°09 1°16 | 5°0L9Z | 2°2ZSTT | 0°909 | 1°Z16 Ad - +NPA09

v v v v Y 3 v v v ¥ v v 5 3
0°60%S | 8°TSST | £°2SST | L'¥0ZZ | 0°ZSE | 0°6ST E‘PL 9-811 | -sove | £°szst | B sze | 9-tgrr | AdHNOI0E + NBYOE

E ¥ g [:] Y ¥ av g ¥ v v v Md+N 09+ 0
0°6Z9% | 0°LSIT | 9°062T [ £°T89T | 6°0ZE | ¥ 6ST 8°€9 9°L6 | 0°9EVE | S'ZEST | S PEL | 0°69TT [eotumey)) + omedio

PAT TN

2 2 g 2 av 2 av o" 2 ) g g S0y p
G°'806€ | T°SSET | T°TISTT | 2'ZOvT | v-08Z | O"IET L 65 5'68 | 08582 | 279921 | S'0€9 | T°196 ’

g g v g ¥ g av Y g g v v amuew waNIY) ¢
G°80SVP | 0O"LIPT | P'OEET | 6°09LT | O'TTIE | 6°9€ET 0°89 1°90T | 0°LPIE | 0°TZET | 9°80L | €°LIIT #

a a ) a q a [ o a a [ € WAL T
0°"BTIVE | P"EZET | T°866 | €°960T | 9°€SZ | 0°8ZT 8'1S 9°€L | 0°80LZ | £°8EZT | 8°685 | L°6LB

¥ Y k3 v ke v ¥ Y ¥ Y Y v segorg |
L°BYP8Y | S°OLYT | O'PZPT | T°BY6T | ¥°92E | prTYI €°TIL 9°ZIT | L"6VZE | S'ELET | v'SZL | 8°0STIT 22M0S-N

(1002) uoseas puodsg

a 2 a a 2 ) g g ) 2 g g 0 +N 5109
S"TTLZ | 9°TSOT | Z2°€s8 | s'908 | L-0ZZ | §°Z0T v 6¥ 8°89 |s-zLvz | s°866 | £°165 | 9288

) g F) 2 o8 ] 13 g ] g g [

L'TEEE-~2°GEZT | 8°STOT | 9"TETT | £°1SZ | L'61T 6°€S 6°LL | £°LS9Z | ST09TT | 0°66S | T°B68B A +NBY09
Y v v v v v ¥ v ¥ ¥ ¥ ¥ 3
L°00TS | 8°2L9T | 9-ZppT | 2°S86T | € 0PE | 6°09T L'69 S°60T | S"8EPE | 8°9¥ST | S0€L | T-T9TT Ad+NBI0E + N3 0g
g Y g g ay ¥ aw a ¥ ¥ ¥ Y Md+N P09+ 0
0°00€EY | 0°999T | 0°8LTIT | 0°9SPT | T"TOE | P 091 6°95 8°€8 | O"TISPE | O°TPST | 9°96L | €°ELTIT (oY) + onedin

PATTN

2 2 g o av 2 ¥ odg 2 2 d a m:o._wf. b
S°LO9E | L"L9ET | S°9vOT | T'E6TT | L°S9Z | Z ZET v'ps 6°8L | z°z98Z | s°Lezr | Zz°829 | v°9s56 .

] g '] 1 7 ] 33 ay a g Y ¥ amuew uaYoIy) €
2°661v | 2 1evT | 9-zZzT | €°SpST | L°v6Z | Z'BET 1°29 €°v6 | S'SETE | S"E€EET | 9°00L | £°TOTT 3

a a 2 a = a [ 2 a a [ g WAL Z
L 6¥TE | L°SEET | 9°v0o6 | €606 | 9-1vZ | Z°621 voLY 6°v9 | L°6sLz | z°6vZT | v'E09 | 6°906

v ¥ ¥ ' ¥ Y v ¥ v Y Y v sedoig °[
S'BESP | T°T6PT | L°STET | S'TELT | 8 TTIE | .8 €EPT 6°59 6°T0T | 2°292€ | S'98ET | Z°sZL | s-0SIT 221M0S-N

(0007) uosess st
2oL [ wny | waig | senea ol | wui [ waig [ seaeaq oL [ wuy | wais [ senea sjuauneal)]
juejdpy bw Jued;d Bu juejd/N bw s1d1oeIRyD)

“100Z % 000T JO SUOSE3s JoWIms Y} JULINp I192Z1j1U2)-N J1ULTI0 JO [9A3] 10
321n0s Aq paroagze se ‘(Sunuejdsuen iayye skep (01) 25e1s Supyord P ¢ ayp 1e 1addad y0oms Jo (yuedauswape Sw) axeidn Y pue g ‘N :( 61 )2I9BL

RESULTS AND DISCUSSION

-95-



values when plants received 50% of N each as organic or
mineral form. These results show the same trend previously
discussed 70 days after transplanting (4.2.2) .

Respecting with the effect of interaction treatments on
NPK uptake, data (Tables, 20 and 21) and Figs (6, 7 and 8) show
that adding 50% of nitrogen fertilizer in the organic form
especially as Biogas or Chicken manure and the other 50% of
nitrogen in the mineral form (30 kg organic-N + 30 kg mineral-N
, treatments No.3 and 11) gave higher N, P and K uptake as
compared with all other treatments in both seasons. This result
could be referred to the high PK analysis of Biogas and Chicken
manure (Table, C), added to that Biogas manure is a well
fermentated organic source, easy to be mineralized in the soil
(EI-Shimi 1998). On the other hand, plants supplied with 50% of
nitrogen as FYM or Agrolig (treatments No. 7 and 15) and the
other 50% as mineral N, did not increase N and P uptake as
compared with those received all N-requirements in the mineral
form.

As a general conclusion, adding 50% of N requirements of
sweet pepper fertilization as Biogas or Chicken manure and the
other 50% as mineral-N as ammonium sulphate (treatments No.
3 and 11) could be recommended to increase NPK uptake than
adding all nitrogen fertilizer requirements in the organic or
mineral form. Results completely agree with Abd-El-Aty (1997)
who found that addition of organic manure (pigeon or chicken
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manures) combined with chemical fertilizers increased N, P, and
K content of leaves.

4.2.4. Effect of organic-N fertilizer on flowering and fruit
setting of sweet pepper :

Concerning the effect of organic-N source, data (Table, 22)
show that adding Biogas manure increased fruit setting and
decreased days to the anthesis of the 1% flower as compared with
FYM, in both seasons. However, using FYM, Chicken and
Agrolig gave similar fruit setting and anthesis time with no
significant differences between them, in both seasons.

Respecting with level of organic-N fertilizer, data (Table,
22) show that using 60 kg organic-N only gave the lowest fruit
setting and delayed the anthesis of the 1 flower, as compared
with the lower N-levels, in both seasons. It is also noticed that
using 60 kg mineral-N +PK or 30 kg organic-N +30 kg mineral-
N + PK resulted an increase or improvement in fruit setting and
accelerated flowering time in both seasons.

Concerning the effect of interaction treatments, data
(Table, 23) show that using 30 kg organic-N within any source
(Biogas, Chicken manure, Agrolig or FYM) + 30 kg mineral-N +
PK gave the highest fruit setting with earlier anthesis and equal
to that of the control (which received 60 kg mineral-N + PK), in
both seasons. The best treatment that increased fruit setting and
accelerated anthesis was adding 30 kg organic-N in the form of
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biogas + 30 kg mineral-N + PK or adding 60 kg as mineral-N
+PK, meanwhile the worst treatment was adding 60 kg organic-
N in the form of FYM only.

4.2.5. Effect of organic-N fertilizer on early and total yield of

sweet pepper and its components :

According to early and total yield (ton/fed.) as affected by
organic-N source, data (Table, 24 and Figs, 9&10) show that
Biogas and Chicken manure were similar and better sources
which gave higher early and total yield than that of FYM and
Agrolig ,as shown in both seasons. With respect to early and
total yield (g/plant), Biogas, Chicken, Agrolig and Farmyard
manure significantly differed from each other in a descending
order.

Such variation between different organic sources with
respect to early and total yield may be due to the variation of
humus substances production which improves the physical and
chemical properties of soil as well as increasing nutrients
released and hence their availability to plant uptake. Data
(Tables 16, 17, 18, 19, 20 and 21) on NPK uptake and
accumulation in leaves, stem and fruits indicate that Biogas and
Chicken manure resulted higher NPK nutrients than that of other
organic N-sources. These results are in agreement with those
obtained by Singh (1989) on Biogas manure, Ranganna ez al.
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Table( 24 ): Fruit yield and its components of sweel pepper as afTected by
source or level of organic N-fertilizer during the summer seasons

ol 2000 & 2001.
Characters | Early yield Early yield | Totalyield | Total yield
Treatments g/plant ton/fed g/plant ton/fed
First season (2000)
N-Source 19.4 0.310 486.2 7.591
1. Biogas A A A A
2. FYM 1.*;.3 o.;u 433.3 s.nsss
3. Chicken manure 11’ ° o.im ”g' i 7'215
4. Agrolig mc.a o.lza'rs 442.3 7.;51
N-Level
Organic + Chemical 23.3 0.373 535.0 8.560
0 +60kg N+PK A A A A
30 kg N + 30kgN+PK 2:;.4 0.373 sz;.s e.iao
60kgN+ PK 153.7 o.:sz 42(9:.6 s.gss
5 ] 7 5.504
60 kg N + 0 ac4 0 éaa 34; go
Second season (2001)
N-Source 31.8 0.508 498.6 7.977
I. Biogas A A A A
. . a47. .15
) FYM 2':37 0 ;42 4; 1 7 ; 3
. 31.2 0.499 462.5 7.719
3. Chicken manure =% X 5 A
s ] 475 457.7 7.324
4. Agrolig 23_. : ; c ;
N-Level
Organic + Chemical 35.7 0.572 547.4 8.759
0 +60kg N+PK A A A A
B 0.571 539.9 8.639
30kgN +30kgN+PK | 3 N . 9
2 0.450 442.0 7.073
60kgN+  PK " . : 5
20.7 0.331 356.4 5.702
60 kg N+ 0 c c D c

Means of the same column followed by the same letter were not significantly
differed according to Duncan MRT at 5%.

RESULTS AND DISCUSSION

- 106 -



(12z1113493 21uebIO JO |3AS] pUE 221N0S) Juswieal]

uoSeas puz
uoseas }sL 0

*1L00Z *2 000Z JO SUOSEas Jawwns ay} Buunp uonesijdde Jazij1}9)
oiueBio Jo |9A3] pue 324Nn0s £q payoaye se (pajyuoy) pjaih Apea saddad j2ams : (g) 614

(payuoy) piaik Ae3

RESULTS AND DISCUSSION

-107 -



(+9z111349 21uebl0 JO |3AS) PUR 921n0s) Juawieas|

O
S & > o®
N RS D R e
oo.m < .%mW& oazoxﬂayozo.u.r/?o ooJOx&VOJ@..v OQ%VAVO & &
O@O On..x OOV //O’. O&.O & N @n%v ' 0&0 o » J..uv 000 & On.w/ .@00 :
xS0 Xt W AW AR\ Jky A S\ =%
./V b x Onuu/ VA.V Vx Vx Om&/ v% vfx v»x f@ %v N S
PR RS PRPE TR ¢ 2
‘v 0
1. .,.
i ,
uosess Js| O
B - 8
e —— ot
. |‘|:|n’[,|1,|,|,|..||ﬂ|lﬂl 48

"L00Z '? 000Z JO suoseas Jawwns 2y} Buunp uopesjdde Jazi|1uay
o1uebio jo jans) pue sainos Aq psjosye se (pay/u0y) plaik Ie30] Jaddad joamg : (oL) ‘614

(payucy) pjaik eyoy

RESULTS AND DISCUSSION

- 108 -



(1991) on Biogas and FYM and Eissa (1996) on Chicken and
FYM and El-Shimi (1998) on Biogas and FYM.

with respect to the effect of organic-N fertilizer level on
early and total yield, data (Table, 24) show that adding all N-
fertilizer in the mineral form as ammonium sulphate or adding
30 kg N in the organic form + 30 kg N in the mineral form gave
similar early and total yield and were higher than adding all N
requirements only in the organic form (60 kg organic-N/fed.)
either with or without P and K application. The same trend was
detected also in the second season. These results may be referred
to the shortage of phosphorus and potassium content of the
organic fertilizers. therefore, the treatments which supplied with
60 kg mineral nitrogen without any organic fertilizers plus PK
gave higher early and total yield as compared with those
received all nitrogen dose (60 kg N/fed.) in the organic form
(Biogas, FYM, Chicken manure or Agrolig) without adding P
and K. It means that the organic fertilizers may cover 50% of the
required N nutrition of sweet pepper but it failed to cover P and
K requirements. The superiority of adding 50% of N in the
organic form (30 kg N in the organic form + 30 kg N in the
mineral form + PK) over adding all N-fertilizer in the organic
form (60 kg organic-N + PK) may be referred to the easier and
quicker analysis of organic-N when soil received half of N in the
mineral form which increased the available-N in the soil, and
increased microorganisms activity in the same time (Follett et al.
, 1981).
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Results are confirmed with those of Abd-El-Aty (1997),
who found that adding organic-N and mineral N-fertilizers
together increased crop yield of sweet pepper than adding each
N-source alone. In this connection, Patil et al. (1998) found that
adding vermicompost save 50% of the required mineral-N
applied to tomato.

Concerning the interaction between source and level of
organic-N fertilizer, it is evident from Table (25) and F igs. (9 &
10) that the treatments which received 30 kg N in the organic
form (Biogas and Chicken manure) + 30 kg N in the mineral
form + PK, gave the highest early yield in both seasons,
followed by Agrolig which came in the second rank and equal
with the control (60 kg as mineral-N + PK). It is also evident that
the treatments received 30 kg N in the organic form (Biogas
manure) + 30 kg N in the mineral form + PK, gave the highest
total yield, in both seasons. Whereas, plants received 30 kg N in
the organic form (Chicken manure) + 30 kg N in the mineral
form + PK, came in the second rank and equal with the control
(60 kg as mineral-N + PK). However, plants supplied with 60 kg
N as FYM only gave the lowest early and total yield than all
other treatments. These results are in agreement with those
obtained by Gianquinto and Borin (1990) on tomato and Abd-E]-
Aty (1997) on sweet pepper.
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Table( 25 ): Fruit yield and its components of sweet pepper as affected by source and
level of organic N-fertilizer during the summer seasons 2000 & 2001,

Characters | Early yield) | Early yield | Total yield | Total yield

Treatments g/plant ton/fed g/plant ton/fed
kg element/fed.
Organic  + chemical First season (2000)
1 | Biogas(60N) 11,19 F | 0.179 F | 365.4 H | 5.845 FG
2 |Biogas(60N) +PK 16,92 D | 0.271 D | 451.1 E | 7.218 CD
3 | Biogas(30N) +30N+PK 26.10 A | 0.417 A | 593.3 A | 8.743 A
4 |Notadded +60kg N+PK 23,29 B | 0,373 B | 535.0 C | 8.560 A
5 [FYM(6ON) > 4.66 H | 0.074 H | 326.3 J | 5.180 H
6 |[FYM(6ON) +PK 14.71 E | 0.235 E | 398.5 G | 6.377 EF
7 |FYM(30N) +30N+PK 18.36 C | 0.293 C | 481.4 D | 7.701 BC
8 |Notadded +60kgN+PK | 23.29 B | 0.373 B | 535.0 C | B.560 A
9 | Chicken(60N) 10.47 F | 0.167 F | 349.9 I | 5.599 GH
10| Chicken(60N) +PK 15,7 E | 0.251 E | 446.3 E | 7.118 CD
11| Chicken(30N) +30N+PK 25.75 A | 0.412 A | 549.0 B | B8.782 A
12|Not added +60kg N+PK 23.29 B | 0.373 B | 535.0 C | 8.560 A
13| Agrolig(60N) 7.12 G | 0.113 G | 337.2 J | 5.396 GH
14| Agrolig(6ON) +PK 15.55 E | 0.249 E | 422.4 F | 6.758 DE
15| Agrolig(30N) +30N+PK 23.24 B | 0.371 B | 486.8 D | 7.892 B
16|Not added +60kgN+PK | 23.29 B | 0.373 B | 535.0 C | 8.560 A
Second season (2001)

1 | Biogas(60N) 23,53 F | 0.377 F | 377.7 H | 6.042 G
2 | Biogas(60N) +PK 29.36 D | 0.470 D | 463.6 E | 7.417 D
3 | Biogas(30N) +30N+PK 38.44 A | 0.615 A | 605.6 A | 9.690 A
4 |Notadded +60kg N+PK 35,73 B | 0.572 B | 547.4 C | B.759 B
5 |FYM(60N) 17.01 H | 0.272 H | 336.1 K | 5.377 J
6 |[FYM(BON) +PK 27.15E | 0.434 E | 411.0 G | 6.576 F
7 |[FYM(30N) +30N+PK 30.71 Cc | 0.491 C | 493.7 D | 7.899 C
8 |Not added +60kg N+PK 35.73 B | 0.572 B | 547.4 C | B.759 B
9 |Chicken(60N) 22,81 F | 0,365 F | 362.3 I | 5.796 H
10| Chicken(B0N) +PK 28.14 E | 0.450 E | 458.8 E | 7.340 D
11| Chicken(30N) +30N+PK 38.09 A | 0.610 A | 561.3 B | 8.980 B
12|Notadded +60kgN+PK | 35.73 B | 0.572 B | 547.4 C | 8.759 B
13| Agrolig(60N) 19.46 G | 0.311 G | 349.5 J | 5.593 I
14| Agrolig(60N) +PK 27.99 E | 0.44B E | 434.8 F | 6.957 E
15| Agrolig(30N) +30N+PK 35.58 B | 0.569 B | 499.1 D | 7.986 C
16|Not added +60kgN+PK | 35.73 B | 0.572 B | 547.4 C | B.759 B

Means of the same column followed by the same letter were not significantly
differed according to Duncan MRT at 5%.
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4.2.6. Effect of organic fertilizer treatments on quality of
sweet pepper fruits

4.2.6.a. Fruit physical characteristics:

Concerning the effect of organic-N fertilizer source on fruit
quality, data (Table, 26) show that using Biogas as a source of
organic-N gave the best quality of sweet pepper fruits i.e. length,
diameter, size and weight as compared with the other used
organic-N sources in both seasons. Concerning fruit length and
diameter, Chicken manure produced similar results such Biogas
only in the first season, but fruit size and average fruit weight of
plants fertilized with Biogas manure is still the favourate one
within all organic-N sources in both seasons. With respect to
fruit size and average fruit weight, Agrolig fertilizer gave the
smallest values as compared with the other organic-N sources, in
both seasons. The superiority of Biogas organic fertilizer on fruit
quality may be due to the fact that Biogas is a well fermentated
organic fertilizer and free of pathogen sources and seed weeds
and it is a good source for most macro and micro nutrients, (El-
Shimi, 1998).

According to the effect of organic-N fertilizer level on fruit
quality, data (Table, 26) show that adding 30 kg organic-N + 30
kg mineral-N + PK gave larger fruit size and similar fruit weight
as compared with that of plants received all required-N in the
mineral form; 60 kg mineral-N + PK, in both seasons. Data also
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Table( 26 ): Fruit quality (physical characteristics) of sweet pepper as affected
by source or level of organic N-fertilizer during the summer scasons

0f2000 & 2001.
Fruit Fruit Average
Trea unemsCharacters length diameter | Fruitsize | weight
(cm) (cm) em™ffruit | of fruit (g)
First season (2000)
N-Source 7.613 6.450 154.9 99.63
1. Biogas A A A A
7.463 6.125 143.6 91.63
2. FYM c B o B
- 7.563 6.300 152.1 96.38
3. Chicken manure AB AB B B
, 7.512 6.438 149.1 93.88
4. Agrolig BC A & &
-Level
Organic + Chemical 7.825 6.525 155.0 113.30
0 +60kg N+PK A A B A
7.750 6.775 161.8 113.80
30 kg N + 30kgN+PK A A 5 A
7.475 6.200 148.8 82.75
60kgN+ PK B -t o b
Sy 7.100 5,813 134.3 71.75
60 kg N + 0 e c i ¢
Second season (2001)
N-Source 8.100 6.925 164.3 104.0
1. Biogas A A A A
7.950 6.600 153.0 96.00
2. FYM c c D D
. 8.050 6.715 161.5 100.80
3. Chicken manure AB B 8 B
. 8.000 6.731 158.5 98.25
4, Agrolig B0 B e c
N-Level .
Organic + Chemical 8.300 %.000 165.0 117.00
0 +60kg N+PK A . B B A
8.250 1.250 170.5 118.80
30 kg N + 30kgN+PK 2 A =) 4
7.950 6.681 158.8 86.50
60kgN+ PK = ¢ ¢ B
7.600 6.100 143.0 76.75
60 kg N + 0 e D D c

Means of the same column followed by the same letter were not significantly
differed according to Duncan MRT at 5%.
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show that adding all N-requirements of sweet pepper (60 kg
N/fed.) in the organic form depressed all physical characteristics
of fruit quality thus the smallest fruit size and weight was
obtained when plants were supplied with 60 kg organic-N only
i.e without adding P and K fertilizers.

These results elucidate that organic-N application alone is
not enough to supply sweet pepper plants with NPK required for
plant growth, yield and adequate to improve fruit quality. On the
other hand, adding 50% of the required-N in the organic form
and 50% in the mineral form improved fruit physical
characteristics similar to that of using 100% of N application in
the mineral form. The superiority of adding 30 kg organic-N +
30 kg mineral-N may be due to that mineral-N is easily and
quickly taken up by plant roots than organic-N and the latter
needs a time to be converted to NH*, and consequently to NO;
available for plant uptake. It means that the presence of mineral-
N is quite preferable for the mineralization of organic-N which is
essential first to increase the available soil-N. This explanation
agree with those of Tisdale & Nelson, (1975).

Concerning the interaction between source and level of
organic-N fertilizer on fruit quality (physical characteristics),
data (Table, 27) show that using 30 kg N as Biogas + 30 kg
mineral-N + PK gave the largest fruits with the heaviest weight
as compared with all other treatments, in both seasons. The
superiority of this treatment may be due to the interaction
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Table( 27 ): Fruit quality (physical characteristics) of sweet pepper as affected by
source and level of organic N-fertilizer during the summer seasons 2000 & 2001.

Characters ; . - Average
Treatmonts Fruit length [Fruit drametell Fruit size weigr?t
kg element/fed. (cm) (cm) emfruit | of fruit (g)
Organic __ + chemical First season (2000)
1 | Biogas(60N) 7.2 D 5.7 DE 140.3 F 74.0 H
2 | Biogas(60N) +PK 7.5 BC 6.6 AB | 153.0 DE | 86.2 E
3 | Biogas(30N) +30N+PK 7.9 A 6.9 A 171.3 A 125.0 A
4 |Notadded +60kgN+PK | 7.8 A 6.5 AB | 155.0 CD | 113.3 BC
5 |FYM(60N) 7.0 E 5.6 E 123.3 H 69.0 I
6 [FYM(60N) +PK 7.4 C 5.8 CDE 143.0 F 79.2 G
7 |[FYM(30N) +30N+PK 7.6 BC 6.5 AB | 153.3 DE | 105.0 D
8 |Notadded +60kgN+PK| 7.8 A 6.5 AB | 155.0 CcD | 113.3 BC
9 [Chicken(60N) 7.1 DE 5.5 E 140.3 F 73.0 H
10| Chicken(60N) +PK 7.5 BC | 6.3 ABCD | 150.0 DE | B4.2 EF
11| Chicken(30N) +30N+PK 7.8 A 6.8 A 163.3 B 115.0 B
12|Notadded +60KgN+PK| 7.8 A | 6.5 AB | 155.0 cD | 113.3 BC
13| Agrolig(60N) 7.1 DE | 6.0 BCDE | 133.3 G | 71.0 HI
14 Agfolig(SON) +PK 7.4 C 6.3 ABC 149.0 E 81.2 FG

15| Agrolig(30N) +30N+PK 7.7 AB 6.8 A 159.3 BC | 110.0 C

16|Not added +60kg N+PK | 7.8 A 6.5 AB | 155.0 CD | 113.3 BC
j Second season (2001)
1 | Biogas(60N) 7.7 @ 6.2 EF 149.0 F 79.0 G
2 |Biogas(60N) +PK 8.0 DE 7.1 B 163.0 DE 90.0 E
3 | Biogas(30N) +30N+PK 8.4 A 7.4 A 180.0 A 130.0 A
4 |Notadded +60kgN+PK| 8.3 AB 7.0 B 165.0 cD | 117.0 C
5 [FYM(60N) 7.5 8 6.1 FG 132.0 H 74.0 H
6 |FYM(6ON) +PK 7.9 E 6.3 E 153.0 F 83.0 F
7 |FYM(30N) +30N+PK 8.1 CD 7.0 B 162.0 DE | 110.0 D
8 |Notadded +60kgN+PK| 8.3 AB 7.0 B 165.0 cD | 117.0 C
9 | Chicken(60N) 7.6 FG 6.0 G 149.0 F 78.0 G
10| Chicken(60N) +PK 8.0 DE 6.8 C 160.0 E | 88.0 E
11|Chicken(30N) +30N+PK 8.3 AB 7.3 A 172.0 B | 120.0 B
12|Notadded +60kgN+PK| 8.3 AB | 7.0 B [ 165.0 cD | 117.0 C
13| Agrolig(60N) 7.6 FG | 6.1 FG | 142.0 G | 76.0 GH
14| Agrolig(60N) +PK 7.9 E 6.5 D 159.0 E 85.0 F
15| Agrolig(30N) +30N+PK 8.2 BC 7.3 A 168.0 BC | 115.0 C

16|Not added +60kg N+PK | 8.3 AB 7.0 B 165.0 ¢D | 117.0 C

Means of the same column followed by the same letter were not significantly
differed according to Duncan MRT at 5%.
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between organic-N and mineral-N on mineralization and
availability of nitrogen in the soil as previously discussed. Data
also show that using 30 kg mineral-N + 30 kg N as Chicken
manure comes in the second rank with respect to its effect on
fruit physical quality, as shown in both seasons.

Generally, results show that adding 30 kg mineral-N + 30
kg N as Chicken manure plus PK (treatments No.11) gave better
fruit quality than adding all N requirements in the mineral form
(treatments No.12). Abd-El-Aty (1997) found that addition of
organic manure ( pigeon or chicken manures) combined with
chemical fertilizers gave the best fruit quality.

On the other hand, using 50% of the required nitrogen as
FYM or Agrolig (treatments 7 and 15) decreased or gave similar
fruit quality as those of plants which received 100% of the
required N in the mineral form i.e as ammonium sulphate.

4.2.6.b. Fruit chemical characteristics :

Respecting with the effect of organic-N fertilizer source on
fruit chemical quality, data (Table, 28) show that there were no
significant differences in fruit acidity due to organic-N source, in
both seasons except for FYM which slightly decreased fruit
acidity as compared with that of Biogas, in the second season.
Data also show that adding Biogas and Chicken manure gave
similar and higher T.S.S of sweet pepper fruits than that of FYM
as a general trend in both seasons. However, T.S.S of fruits
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fertilized with FYM or Agrolig were not significantly differed
from each other, in both seasons.

Vitamin-C content of sweet pepper fruits, did not differ
significantly due to organic-N fertilizer source, in both seasons.
It seems that vitamin-C is mainly affected by variety, ripening
stage (Somos, 1984) and less affected by organic-N source.

According to sugar content of sweet pepper fruits, data
show that plants fertilized with Biogas manure had the highest
total sugar content, followed by Chicken manure, Agrolig and
FYM in a descending order with a significant differences
between organic-N sources. This result was true in both seasons
and could be referred to the enhancing effect of Biogas manure
application on reducing and non-reducing sugar of sweet pepper
fruit as compared with that plants supplied with other N-sources
especially FYM. This result is in harmony with Abd-El-Aty
(1997) who found that pigeon and chicken manures were the best
organic N-sources compared with cattle and town refuse.

The effect of organic-N fertilizer level on fruit quality; data
(Table, 28) show that adding 60 kg mineral-N + PK or 30 kg
organic-N + 30 kg mineral-N + PK led to the highest content of
acidity, T.S.S, vitamin-C and total sugars content of sweet
pepper fruits. Also using 60 kg organic-N + PK comes in the
second rank, but using 60 kg organic-N only gave the lowest
values, in both seasons.
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Generally, data of sugars content show that increasing the
quantity of organic-N application (from 30 up to 60 kg N)
decreased non-reducing and total sugars content of sweet pepper
fruits but increased its reducing sugars, i.e. that plants supplied
with 60 kg organic-N + PK had lower non-reducing and total
sugars than that of plant supplied with 30 kg organic-N + 30 kg
mineral-N. Therefore, the highest non-reducing and total sugars
content was obtained in fruits of plants fertilized with 60 kg
mineral-N. This stimulating effect of mineral-N on fruit sugars
content may be referred to the effect of mineral-N nutrition on
chlorophyll content of leaves (Tables, 17&18) and consequently
on sugars formation through photosynthesis.

Concerning the effect of interaction between source and
level of organic-N fertilizer on fruit quality, data (Tables,
29&30) show that using 30 kg N within any organic form + 30
kg mineral-N + PK increased fruit acidity, T.S.S and vitamin-C
content as compared with other treatments except when was
added as 60 kg mineral-N + PK (control) , as shown in both
seasons. Whereas, using 30 kg organic-N as Biogas + 30 kg
mineral-N + PK gave highest fruit content of reducing and total
sugars than using 60 kg mineral-N + PK (control), in both
seasons. However, using 30 kg organic-N (Chicken manure) +
30 kg mineral-N + PK gave similar total sugars content to that of
plants which received all N requirements in the mineral form (60
kg mineral-N + PK). Also, using 30 kg organic-N as Agrolig or
FYM + 30 kg mineral-N + PK gave lower total sugars content
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than the control where all N-fertilizer was added in the mineral
form, as shown in both seasons.

Generally, using 30 kg organic-N as Biogas + 30 kg
mineral-N + PK gave the highest total sugars content of fruits
followed by using 30 kg organic-N as Chicken manure + 30 kg
mineral-N + PK, as shown in both seasons. Abd-El-Aty (1997)
found that addition of organic manure (pigeon or chicken
manures) combined with chemical fertilizers gave the highest
fruit content of vitamin-C , acidity and TSS.

Concerning heavy metals content of sweet pepper fruits,
data (Table, 28) show that organic-N sources were relative
higher in heavy metals than the mineral N-source. The addition
of Chicken manure led to the highest relative values of Pb, Ni
and Cd in sweet pepper fruits. However, FYM gave the lowest
content of these heavy metals in fruits.

Data (Tables, 29&30) show that adding organic manures
within any used source FYM, Agrolig, Biogas or Chicken
manure in ascending order, increased the concentrations of
heavy metals, i.e. Pb, Ni and Cd in pepper fruit although these
concentrations are still less than the critical limit permitted to be
found in normal plants (Eissa, 1996).

Whereas, addition of 60 kg organic-N as Chicken manure +
PK gave the highest relative values of Pb, Ni and Cd
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concentration but still less than the critical limits permitted to be
found in normal plants, in both seasons, (Eissa, 1996).
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