4 - RESULTS AND DISCUSSION

4.1. Vegetative growth

4.1.1. Vegetative growth as affected by orsanic manure :-

Data illustrated in Tables (6-13) and Figures (1-9 ) show the eflect of
organic manurc levels on the vegetative growth characteristics of onion plants
expressed as plant length, number of leaves, fresh and dry weight per plant as
well as bulb diameter and bulbing ratio . Such data reveal that all the previously
mentioned growth characteristics were increased due 1o the application of
different levels of organic manure during both seasons of study compared with
control treatment. In this respect, generally the highest increments in the
forementioned characters were obtained due to the application of town refuse at
10 and 20 Vfad. compared with the farmyard manure and control treatments. 1n
this respect, all parameters of growth under study except neck diameter and
bulbing ratio were increased significantly with addition of town refuse 1o onion
plants. Such results are truc during the two growing scasons of the experiment.

Also, the same data show that all the studied growth aspects were
increased with the age of plant from 8 to 20 weeks after transplanting. The only
exception is that buibing ratio, which can be regarded as an assessment of bulb
development, decrease with increasing plant age. In this regard, the highest
values in all the studied growth parameters were recorded from sample taken at
20 weeks after transplanting. Obtained results may be attributed to the town
refuse supplied the plant with more available NPK and organic matter which
highly decomposite and refcase the humic acid which led (o decrease the Pl
value and consequently make the plant nutrient in the soil more avaijlable to

plant absorption which consequently enhanced plant growth and its
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characteristics. Obtained results are in agreement with those reported by Khalaf
and Taha (1988)on garlic, Khereba et al. (1991)on cucumber, Atef (1992)on
cow pea, Saba-El-Regal (1985), Abo -El- Defan (1990) Fattahallah (1992a),
Hilman and Suwandi (1989), Jana and Jahangir (1990), Soubich (1998) on
tomato, Shehata (1992), Abo-Hussein (1995), Taalab (1999) on potato, Abdel-
Aty (1997), Hassnien (1996) on pepper, Lima et al . (1984) and Singh et al.
(1997)on onion,. The Significant response of growth parameters of onion plants
at 20 weeks age from transplanting may be due to the great release of minerals
and nutrients from town refuse which decreased the harmful effect of
calcareous soil on plant growth (El-Sersawy ef al. 1992 ).

Also, town refuse has a positive effect on plant growth, may be due to the
conclusion of Sotomayor (1979) and Anid et al. (1983) that town refuse
decreased osmotic pressure in soil solution and improved the uptake of soil
nutrients required by plants. In general, organic manure exhibited increase in

growth parameters of onion plants grown under calcareous soil condition,

4.1.2. Vegetative growth as affected by NPK fertilizers :-

Obtained data concerned with different growth parameters of onion plants

at different ages as affected by NPK application are illustrated in Tables (6-13)
and Figures (10-18). During the four periodical samples, from 8-20 weeks after
transplanting, there were significant increments in growth characters of onion
plants with the addition of levels when compared with the control treatment
except neck diameter and bulbing ratio. The parameters of growth increased
with increasing the levels of NPK application. In this respect, the second level
of NPK (60N: 45P,0s: 75 K,0 kg/féd) achieved significantly the highest
positive effect of plant growth of onion plants.
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Fig ( 2 ) : Effect of organic manure fertilization levels on number of leaves /plant

[ 8,12,16 and 20 weeks after transplanting during 1997-1998 and 1998-1999 ]
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lization levels on dry weight of leaves /plant( g)

»16 and 20 weeks after transplanting during 1997-1998 and 1998-1999 ]
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The highest apparent differences in growth parameters due to NPK application
were cleared in sample taken after 20 weeks from transplanting, this may be
due to onion plants require a certain amount of biological age to be attained in

order to response favourably to different NPK trecatments.

Obtained results of NPK application on vegetative growth of onion plants,
in the same line of those obtained by Ismail ef al. (1988) and Abo- Sedera et
al.(199)on garlic, Tseng (1972), Hanna alla et al. (1991), Biemond. (1995),
Serrano et al.(1995), Anez et al. (1996), Vachhani and Patal (1996) Rizk
(1997) Abd-El-Latif (1999) and Oukal (1999) on onion. The addition of NPK
to calcareous soil had a good effect on growth of plants. This may by due to
the beneficial effect of N within the plant. Nitrogen is found in proteins, nucleic
acids, and co-enzyme, Devlin (1979). While potassium activate sorie enzymes
and K' ions are concerned in targon control stomatal guard cells of leaves and
increase photosynthesis processes (Abd-El-Aal 1990 and Said 1997) also
phosphorus increased plant height and dry weight of plant, this may be due to
phosphorus has a role in N fixation (Pereira and Bliss. 1989), (Abd- El- Aal.
1990 and Said. 1997). The phosphorus enhanced nodulation of plant and
increased photosynthesis of plants, Devlin (1979), Abd-El-Aal (1990) and Said
(1997) .

4.1.3. Vegetative growth as affected by interaction between

organic and NPK fertilizers:-

Data presented in Tables( 14-21) indicate the effect of organic manure
combined with chemical fertilizers on growth characteristics of onion plants,
expressed as plant length, number of leaves per plant, fresh and dry weight of

leaves and bulbs per plants, bulb and neck diameter of onion in addition to
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bulbing ratio. Such vegetative growth characters were increased with
application of organic manure as FYM or town refuse combined with NPK
rates under the study on onion plants when compared with control. In this
regard, there were no apparent differences in growth parameters in the first age
of samples (8 weeks after transplanting) because onion plants require a certain
amount of growth to be fulfilled in order to response favourably to different
treatments. This may arise from the conclusion of Maksoud and El-Oksh
(1983) that 50% of ultimate weight of garlic plants formed during the last 6
weeks of the growing seasons. Some growth characters increased significantly
with organic manure and NPK application like fresh and dry weight of bulbs
and bulbing ratio in addition to plant length, these results cleared in plants age
of 12, 16 and 20 weeks after transplanting. These results in the same trend of
those obtained by Reddy (1985), Tashkhodzhaev (1985) Jana and Jahangir
(1990), Serrano et al. (1995) and Singh et a/.(1997) on onion, Seno ¢f al.
(1995)on garlic. This may be duc to the effect of organic manure in increasing
the water holding capacity and organic matter content in the soil . Moreover,
improve its physical properties, also organic manure supply plants with
nutrients which plants need (El-Toukhy. 1982, Parr efal. 1982 and Gamal
1992). Also NPK application to soils supply plants with these nutrients which
enhance growth of plants, Nitrogen has an essential metabolic processes in
plant growth. Phosphorus is an important element as a constituent of ATP and
high energy compound, also Phosphorus are found in the meristematic regions
of actively growing plants. Also, Potassium effects processes such as
respiration, photosynthesis, chlorophyll development and water content of
leaves and its role in stomatal opening and closing. |

In general, NPK activate growth of plants (Devlin 1979)
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Table (14 ) : Effect of interaction hetween organ

vegetative growth characteristics of onion pl

ic manure and NPK fertilization levels on

ants| 8 weeks aftertransplanting].

Seaso 1997-1998 1998-1999

Chara;t;s Plant | No.of |F.-W of[D.W off Plant | No.of {F.W of|D.W of

length | leaves | leaves leaves || length |leaves; leaves | leaves
Treatments (cm) | /plant| (&) ® | (cm) |/plant] (@) (g)
NPK 0 T 5181 46 | 76 | 06 | 424 | 42 | 78 | 07
Control NPK 1 523 | 47 =8 | 07 | 90| a3 | 103 | 11
NPK 2 5671 49 | 109 | 13 | 542 43 1 103 | LI
NPK 3 G40 | 53 | 138 | 13 | 524 | 44 | 108} LI
NPK 0 523 | 48 | 102 ] 14 [ 452 | 43 | 95 | 09
F.Y.M. 10 NPK 1 5061 49 | 158 | 1.5 | 497 | 43 | 91 | 09
NPK 2 <461 48 | 137 ] 16 [ 519} 44 | 118 [ LI
NPK 3 578 | 48 | 136 | 1.5 | st4 | 44 | 105 | LI
NPK 0 sS40 | 50 | 127 | 12 § 454 | 42 | 96 | 09
F.Y.M. 20 NPK 1 588 | 52 | 126 | 1.1 | 502 | 44 | 113 [ 10
NPK 2 538 | 50 | 142 | 15 | 498 | 49 [ 119 | LI
NPK 3 593 | 52 | 151 | 1.4 ] 485 | 48 | 9.1 1.1
NPK 0 s4a2 | 49 | 97 | 10 [ 60| 45 [ 102 08
T.R 10 NPK | 5051 52 | 11.8 | 1.2 | 539 | 44 | 106} 10O
NPK 2 05 152 12z | 14 | 561 47 | 119 | 12
NPK 3 624 | 54 | 123 | t.4 || 536 47 | 131 | 13
NPK 0 171 48 | 101 | 10 [ 499 ] 44 ] 95 1.1
T.R. 20 NPK 1 5901 53 | 123 | 1.3 f 538 | 50 | 151 | 13
NPK 2 5961 50 | 1091 1.1 | 533 48 [ 123 | 1.3
NPK 3 671 51 | 113 | 12 [ 511 48 | 1Ll | 1
L.S.D. at 0.05 NS | NS | NS | NS §f NS [ NS | NS | NS
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Table (15) : Effect of interaction between organic manure and NPK fertilization levels on

vegetative growth charact;eristics of onion plantsf12 weeks after transplanting]

Season 1997-1998 1998-1999
Characters | Plant | No. of | F.Wof | D.Wof | Plant | No. of | F.Wof | D.Wof
length | leaves | leaves | leaves | length leaves | leaves | leaves
Treatments (cm) | /plant | (2 (@ | (cm) | /plant | (2) ()
NPK 0 _37 57.4 4.8 16.5 1.5 51.9 38 15.2 14
Control NPK 1 64.8 5.1 24.8 2.3 56.8 4.1 20.9 2.1
NPK 2 68.0 5.4 26.9 2.5 56.4 4.5 21.3 2.4
NPK 3 69.1 5.6 29.2 3.0 62.4 4.3 21.2 24
NPK 0 64.1 5.0 25.5 2.3 54.7 4.1 17.2 1.8
F.Y.M. 10 NPK 1 70.8 5.6 33.8 3.1 54.5 4.0 18.5 2.0
NPK 2 70.3 5.8 342 2.8 58.8 4.4 22.9 2.5
NPK 3 69.7 5.5 325 3.0 59.0 4.2 18.8 2.2
NPK 0 59.1 5.2 25.2 2.5 47.8 3.6 18.0 2.0
F.Y.M. 20 NPK 1 64.0 5.7 32.8 3.0 53.2 6.9 20.8 24
NPK 2 72.3 5.7 35.6 34 53.6 38 22.9 2.7
NPK 3 71.5 5.6 2.7 35 59.0 38 22.8 2.7
- NPK 0 66.6 5.1 25.0 2.3 54.8 42 | 177 1.9
T.R 10 NPK 1 1 68.9 5.5 30.0 2.5 59.1 4.3 17.5 21
NPK 2 73.8 6.6 40.7 4.0 60.7 45 | 199 2.3
NPK 3 68.0 55 34.2 24 58.8 43 20.2 2.3
NPK 0 66.0 5.1 26.7 2.6 52.6 4.0 21.0 24
T.R. 20 NPK 1 69.7 5.5 30.2 3.0 57.5 4.5 20.6 2.4
NPK 2 69.1 5.7 36.4 3.7 60.5 4.3 24.1 | 2.9
NPK 3 72.3 5.5 40.2 37 59.8 4.3 22.2 2.7
L.S.D. at 0.05 N.S N.S N.S 0.6 N.S N.S 2.4 N.S
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Table (16) : Effect of interaction between organic manure and NPK fertilization levels on

vegetative growth characteristics of onion plants{16 weeksaftertransplanting].

Season 1997-1998 1998-1999
Characters { Plant | No. of | F.Wof | D.Wof i Plant No. of | F.Wof | D.Wof
length | leaves | leaves | leaves length | leaves | leaves | leaves
Treatments (cm) /plant | (g) {g) (cm) /plant | (2) (g)

NPK 0 62.6 5.2 36.2 35 58.4 4.6 25.9 2.6
Control NPK 1 67.1 6.0 44.7 54 61.1 5.3 29.6 34
NPK 2 70.1 6.1 63.1 7.5 59.8 5.3 348 3.7
NPK 3 74.1 5.9 69.4 8.1 63.9 5.7 40.5 4.8
NPK 0 68.8 5.8 46.9 5.4 61.5 5.1 333 4.3
F.Y.M. 10 NPK 1 75.4 5.7 53.5 6.1 63.8 5.6 33.2 4.1
NPK 2 75.2 6.5 72.3 1.7 73.6 6.0 48.1 5.4
NPK 3 74.7 5.9 71.7 8.5 64.9 5.5 49.9 5.5
NPK 0 70.6 6.1 50.0 5.6 62.7 5.5 36.3 39
F.Y.M. 20 NPK 1 77.0 6.7 61.1 7.0 64.7 5.4 50.1 5.2
NPK 2 80.2 6.8 82.2 9.3 66.7 5.6 54.3 5.9
NPK 3 76.7 6.7 71.5 8.3 59.6 5.5 50.3 5.4
NPK O 68.5 5.8 53.4 6.1 64.9 5.1 37.1 3.7
T.R10 NPK 1 73.5 6.0 64.4 7.1 69.7 5.7 48.9 5.4
NPK 2 80.8 6.5 73.1 8.7 66.3 58 50.8 54
NPK 3 72.8 6.0 64.0 7.4 62.3 5.8 47.2 5.7
NPK 0 70.8 5.7 58.9 6.8 62.0 5.6 38.8 4.7
T.R. 20 NPK 1 77.3 6.2 61.1 7.0 65.3 6.0 49.1 6.1
- NPK 2 78.2 6.3 78.5 9.6 66.9 6.0 54.4 59
NPK3 75.8 6.5 69.0 8.3 61.8 6.0 49.3 53
L.S.D. at 0.05 3.0 N.S N.S N.S N.S N.S 8.6 N.S
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Table (17) : Effect of interaction between organic manure and NPK fertilization fevels

on vegetative growth characteristics of onion plants|20 weeks after transplanting]

. \\Seam 1997-1998 1998-1999
Chnracters | Plant Nu.of | Fw.of | D.W.ol §| Plant No.of | F-W.of ‘ D.W.of
length | leaves Jeaves | leaves length | leaves {eaves | leaves
Treatments (cm) | /plant | (g) {8) (em) | /plant | (8) (8

NPK 0 65.1 5.9 60.1 59 60.5 5.6 42.2 34
Control —NPK1 ] ¢! 71 734 8.6 62.3 6.5 26 | 3t |
NPK 2 75.5 7.9 79.9 0.3 a8 | 66 | 465 44

NPK 3 76.6 8.1 82.4 11.0 64.4 6.8 56.3 5.1

NPK 0 71.3 6.5 73.9 8.5 65.7 6.4 55.9 45

F.Y.M. 10 NPK 1 75.5 7.0 84.1 1.2 64.2 68 | 643 51
NPK 2 o6 | 84 | 955 | 128 70.4 6.9 ¢4 | 52 |

NPK 3 EE 8.4 85.4 120 8.2 7.4 8.5 4.6

NPK 0 71.0 6.6 78.8 9.4 63.1 6.6 49.1 3.4

F.Y.M. 20 NPK 1 83.1 7.4 1006 | 114 679 1.0 59.6 6.0

NPK 2 83.4 7.6 1044 | 127 61.7 7.1 61.6 6.4

NPK 3 81.9 8.0 wos | 117 64.2 6.6 61.3 5.1

NPK 0 76.8 6.5 81.8 100 67.1 65 67.1 48
T.R 10 NPK 1 78.0 7.4 95.5 11.0 70.6 6.9 74.6 72 .

NPK 2 84.0 8.6 1145 | 121 75.6 7.6 90.8 7.6

NPK 3 85.0 3.3 1064 | 111 69.2 7.4 91.2 7.2

NPK 0 NEEX 7.8 1083 | 126 0R.5 68 | 722 49

T.R. 20 NPK 1 80.3 7.9 107.6 | 121 69.1 7.7 730 | 49

NPK 2 34.3 8.5 174 | 135 742 7.1 79.4 6.9

NPK 3 85.3 9.5 1094 | 122 70.3 15 572 |65

L.S.D. at 0.05 23 N.8 N3 N.8 K] N.8 N.8 NS

65.




'‘Table (18) : Effect of interaction between organic manure and NPK fertilization levels

on bulbing characteristics of onion plants{ 8 weeks after transplanting].

Season 1997-1998 1998-1999
haracters[F.W(g) D.WE| ND. B.D. | B.R. [F.W(g D.W(g| N.D. B.D. | B.R.
Treatments b/P. | WP /P. IP. b/P. | biP. P. .

PKO | 35| 04| 07 o lozt3t]oal 1o 10 | 08

}comml NPK 1 33 | 04 0.7 ol o7 ] 34| 04] 10 1.1 ] 08
NPK 2 3.5 | 0.5 0.8 =107 33| 03|09 | 0.8

PK 3 40 | 05 0.8 ST o070 35| 04| 10} 12 0.8

‘NPK 0 43 | 06 0.9 > 1 os ] 30] 04| 07 09 | 038

F.Y.M 10 IEPK 1 351 o6 | 08 | 10 ] 08 361 051 09| 11| OB
‘DTPK 2 44 | 05 0.8 To | o8 | 34| 04| 08B 70 | 08

‘NT’K 3 45 | 05 0.8 To | o8 | 32| 04} 08 10 | 08

NPK 0 37 | 05 0.8 —=Tos] 35| 05|08} ! 0.7

F.Y.M. 20 NPK 1 39 | 06 0.7 o T o8 30| 05|09} !? 0.8
PK 2 39 | 05 57 | 09 | 08 | 44 | 04 08 | 10| 08

‘ﬁpx 3 42 | 05 0.8 o | o8 | 45| 05| 08 11| 08

PK 0 33 1 05 0.8 T1lo7 ] 39]0s}) 09 T 0] 08

T.R10 [NPK1 36 | 05 0.9 T T o8| a0 | 05| L0} 12 0.9
PK 2 50 | 0.5 0.7 T 107 51|06 09}t 0.8

‘EPK 3 551 08 0.8 ST 07§ a2z |06 10} 12 0.8

lNPK 0 39 | 05 0.8 S To7] 3905 | to}?? 0.8

T.R. 20 lNT‘K 1 ~ 1 o5 | 08 | 11| o8} 46 o6 1 12| 151 o8
‘iﬂ( 2 44 | 06 0.9 T T os | 40| 05| 10} 13 0.8

‘ﬁx 3 40 | 051 07 T To7 37|05 10} 12 0.8

L.S.D. at 0.05 NS | NS | NS | NS | NS NS| NS | NS | NS | NS
F.W.b./P. = Fresh weight of bulb /plant (g.) D.W.b./P. = Dry weight of bulb /plant (g.)

B.D./P. = Bulb diameter / plant (cm) N.D./P. = Neck diameter { plant (cm)

B.R. = Bulbing ratio .




Table (19) : Effect of interaction hetween organic manure and NPK fertilization levels

on bulbing characteristics of onion plantsf 12 weeks after transplanting].

Season 1997-1998 1998-1999
haracters W.W(g)]D.W(g N.D. B.D. | B.R. [F.W(g|D.W(g| N.D.| B.D. |B.R.
Treatments b/P. | b/P. p. P. b/P.| b/P. | /P. P,

NPK 0 6.5 0.6 1.0 1.3 0.8 4.0 0.5 0.8 1.2 0.7

Control NPK 1 7.0 0.9 1.2 1.5 0.8 56 | 0.7 1.1 1.4 0.8
NPK 2 8.2 1.2 1.3 1.6 0.8 5.6 0.8 .1 1.4 0.8

NPK 3 9.9 1.4 13 L6 0.9 7.0 1.0 1.0 L5 0.7

NPK 0 8.0 1.0 1.2 1.5 0.9 4.7 0.6 1.0 1.3 0.8

F.YM.10] NPK1 9.3 1.2 L3 1.6 0.8 48 | 0.7 0.9 1.4 0.6
NPK 2 9.4 1.3 1.3 L7 0.8 6.8 1.0 1.1 1.5 0.7

NPK3 1 113 ] 1.5 1.3 1.6 0.8 6.0 0.9 1.0 L5 0.7

NPK 0 8.4 1.2 1.2 1.6 0.8 4.8 0.7 1.0 1.4 0.7

F.Y.M. 20| NPK1 9.5 1.3 1.3 1.7 0.8 4.6 0.7 1.0 1.4 0.7
NPK 2 108 | LS5 L3 1.8 0.8 58 | 09 Lo 1.6 0.6

NPK 3 11.8 ] 1.6 1.3 L6 0.8 5.9 0.9 1.0 1.5 0.7

NPK 0 7.2 0.9 1.2 1.4 0.9 4.6 0.5 1.0 1.3 0.8

| T.R10 | NPK1 2.8 1.3 1.2 1.6 1.0 50 | 0.7 1.1 1.3 0.3
NPK 2 125 | 1.8 1.4 1.8 0.8 7.5 1.2 1.0 LS 0.7

NPK 3 10.8 LS 1.3 1.6 1.0 7.0 1.1 L1 1.4 0.8

NPK 0 8.9 1.2 1.2 1.6 0.8 56 | 0.7 0.9 14 0.6

1;.R, 20 NPK 1 105} 15 1.3 1.6 0.8 7.4 1.1 1.2 1.4 0.8
NPK 2 10.2 L6 1.2 1.8 0.8 6.4 1.1 1.0 1.6 0.6

NPK 3 10.1 1.5 1.4 L7 0.8 6.3 1.1 1.0 1.6 0.6

L.S.D. at 0.05 NS | NS N.S N.S NS ] 10 1.9 | NS 0.2 0.1

F.W.b./P. =Fresh weight of bulb /plant (g.)

B.D./P. = Bulb diameter / plant (cm)

B.R. = Bulbing ratio .
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D.W.b./P. =Dry weight of bulb /plant (g.)
N.D./P. = Neck diameter / plant (cm)




Table (20) : Effect of interaction between org

on bulbing characteristics of onion plants{

anic manure and NPK fertilization levels

16 weeks after transplanting|.

] Season 1997-1998 1998-1999

haracters fF.W(g)|D-W(g N.D. | B.D. | BR. [F.W(g D.W(g| N.D. | B.D. B.R.

Treatments b | ve. | ° | /P b/p.| b | P | /P
oo [ 106] 15| 09 | 15 ] 06 ] 106} 14 13 | 20] 07
Control | NPK1 | 128 | 18 | 17 | 23} 07 1a5| 19 | 14 | 23] 06
~pK2 [ 1sa| 27| 21 | 27| 08147} 21 14 | 24| 06
PR3 T 193 | 28| 18 | 27 | 07 | 170} 25 16 | 25| 06
~Npko | 140 20 | 16 | 20 | 08 | 178} 25 16 | 23] 07
pym 1o NPR1 | 157 | 23 | 16 | 20} 08 189 24 | 1.5 | 24} 06
NPK 2 20.6 K| 1.8 2.4 0.8 24.9 2.8 1.7 2.9 0.6
K3 1197 31 | 19 | 27| 07222} 29 1.6 | 29 | 06
o | 174 28 | 18 | 24 {08 ] 187} 29 | 16 2.5 | 0.6
F.Y.M. 20] NPK1 17.8 2.7 2.0 2.6 0.8 18.6 338 1.5 251 06
K2 | 32| 38 | 19 | 25| 08 | 246 35 | 16 2.7 | 0.6
PR3 | 218 | 33 | 20 | 30| 07 228} 32} 17 27 ] 0.7
w0 1 152] 24 | 18 | 23 [ 08 J 140} 20 | 14 20 | 0.7
TRi10 [ WPK1 | 164 | 25 | 17 | 23] 07 | 154 22 | 15 | 23] 07
PK3: 09| 36 | 19 | 26| o8 [ 177 35 | 14 24 | 0.6
o3 [ 172 3z | 19 | 25 08 173} 28 | 1S 2.6 | 05
NPKO 18.0 2.9 1.7 2.3 0.7 18.5 2.9 21 1.3 ] 06
TR 20 | NPK1 | 184 30 [ 16 | 20| 08} 187 30 | 24 | 15] 06
k2 | 2ia| 37 | 17 | 23 | o8 )2s1| 35 | 24 15| 06
Npk3 F 184l 31 | 17 | 24 [ 07 [210] 34 | 26 | 16 0.6
L.S.D. at 0.05 NS | NS | NS | o4 NI N.| NS | NS | NS| NS

F.W.b./P. =Fresh weight of bulb /plant (g.)

B.D./P. = Bulb diameter / plant (cm)

B.R. = Bulbing ratio .
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D.W.b./P. =Dry weight of bulb /plant {g.)
N.D./P. = Neck diameter / plant (cm)




Table (21) : Effect of interaction between organic manure and NPK fertilization levels

on bulbing characteristics of onion plants| 20 weeks after transplanting|.

Season 1997-1998 1998-1999
haractersi F.W.b.|D.W.b. N.D. B.D. | B.R. i[FW.b|D.W.b] N.D. | B.D. | B.R.
Treatments /P. P. /P, /P, P, /P. /P. P,
INPK 0 52.0 4.4 1.5 35 1 04 489 | 53 1.8 4.2 0.4
{Control [NPK1 593 54 1.9 3.8 0.5 | 656 | 83 1.9 4.7 0.4
NPK 2 68.6 7.8 2.4 4.2 0.6 73.7 8.9 1.8 54 0.3
NPK 3 73.3 8.7 2.1 5.1 0.4 706 | 9.3 1.8 5.3 0.3
NPK 0 62.1 | 8.1 1.8 3.9 05 j 628 | 8.8 1.9 5.0 0.4
fF.Y.M. 10 lNPK 1 68.1 7.9 2.2 4.1 0.5 71.6 | 10.7 2.0 5.2 0.4
|NPK 2 713 | 112 2.2 4.7 0.5 8381 126 1.9 5.6 0.3
IN'PK 3 71.5 | 10.6 24 4.7 05 | 699 | 9.8 1.9 5.4 0.4
INPK 0 614 85| 16 | 44 | 04 | 626 83 | 1.7 ]| 50 | 03
fIF.Y.M. 20 INPK 1 66.5 8.9 23 4.6 0.5 764 ] 9.6 1.8 5.4 0.3
INPK 2 73.2 | 102 24 5.4 04 || 816 9.9 1.8 5.5 0.3
|NPK 3 67.0 | 113 29 5.3 0.6 § 72.1 | 104 | 1.8 5.2 0.4
!NPK 0 68.0 7.9 2.3 3.3 0.6 560} 8.2 1.3 53 0.3
T.R 10 NPK 1 69.8 2.9 22 4.2 0.6 742 | 10.7 1.7 53 0.3
PK 2 853 1 10.5 2.6 5.0 05 § 9221 126 | 2.0 5.7 0.4
INPK 3 733 | 99 2.7 48 | 06 || 83.7 | 11.3 | 2.0 5.6 0.4
NPK 0 76.0 | 9.0 24 46 | 05 | 765 | 104} 2.0 5.1 0.4
T.R. 20 PK 1 80.9 | 12.2 1.9 48 04 | 8791 134 | 19 57 | 0.3
NPK 2 87.0 9.3 23 55 0.4 | 106.9] 15.2 2.0 5.9 0.3
INPK 3 864 § 12.1 2.5 5.4 05 § 8.1 ] 13.0| 2.0 5.6 04
IL.S.D. at 0.05 N.S N.S N.S N.S 0.1 NS ] NS | NS | NS | NS
F.W.b./P. =Fresh weight of bulb /plant (g.) D.W.b./P. =Dry weight of bulb /plant (g.)
B.D./P. = Bulb diameter / plant (cm) N.D./P. = Neck diameter / plant (cm)

B.R. = Bulbing ratio.
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4.2. Yield and its components :-

4.2.1. Yield and its components as affected by organic manure :-

Yield and its components of onions as affected by FYM and town

refuse application were expressed as total yield, fresh and dry weight of bulb
per plant, bulb and neck diameter in addition to bulbing ratio are presented in
Table (22) and Figures (19-20).

Such data reveal that organic manures application either ina form of
FYM or TR significantly increased total yield in both growing seasons. As
regard, town refuse application at rates 10 or 20 t/fad. surpassed the other
treatments in their effects on fresh and dry weight of bulb and buib diameter per
plant and show a positive significant effect on these characters when compared
with the control treatment in both growing seasons. Also, application of FYM
at 20 t/fad surpassed FYM at 10 t/fad in its effect on fresh and dry weight of
bulb and bulb diameter per plant. On the other hand, organic manures

application had no effect on neck diameter and bulbing ratio of onions.

The positive effect of organic manure on yield and its components of
many vegetables including onion was documented in many reviews, Pereira
and Bliss (1989) and Khalaf and Taha (1988) on garlic under calcareous soil
conditions. Also, the results agree with those obtained by Haroon and Ramulu
(1990), Giardini et al.(1992), Seno (1995) ,Serrano et al.(1995), Bhattarai and
Subedi (1996) and Singh et al.(1997), on onion plants.

Obtained results on yield and its components are connected with the

effect of O.M on vegetative growth (Tables 6-12)
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The positive effect of organic manure application on yield of onion may
be due to the addition of different amounts of farmyard manure and town refuse
increased organic matter percentage and improve the structure and physical
properties of soil (Parr ef /1982 and Gamal. 1992) . Also, organic manure
supply soil with nutrients which plants need in growth period and consequently
improve yield of plants (Kinoshita et al. 1986 and Ekbladh 1995). Moreover
Khalil et al.(1991) found that application of garbage and sheep dung induce
proliferation of lateral roots and root hairs and increase the nutrient absorption
surface. Application of garbage manure stimulates growth and activity of

microorganisms and improve yield of plants.

4.2.2. Yield and its components as affected by NPK fertilizers :-
Data illustrated in Table (22) and Figures (21-22 ) indicate the effect of

NPK levels applied as soil fertilizers under calcareous soil conditions on total

yield and its components of onions.

Obtained results show that the addition of NPK at different used levels
significantly increased total yield, fresh and dry weight of bulb as well as bulb
diameter per plant when compared with control treatment during two growing
seasons . The second levels of NPK (60: 45: 75 kg/fad ) recorded the highest
data, when compared with other treatments of NPK application. On the other
hand, applying NPK levels had no effect on neck diameter and bulbing ratio of
onions.The positive effect of NPK application on yield and its components of
onion agree with results obtained by, El-Aweel (1976), Maier et al.(1990),
Rahim et al Casanova et al.(1994), Katwale and Saraf(1994), Anez et
al.(1996), Serrano ef al. (1995), Kokoleva and. Kostyrkina.( 1993), Sharma et
al (1994), Wange (1995), Warade et al. (1996), Ashak and Singh (1996),
Singh (1997), Vachhani and Patel (1996), Dixit (1997), Rizk (1997), and Abd-
El- Latif .(1999). The increase of onion yield and its components with NPK
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addition connected with the effect of such macro-nutrients on vegetative
growth. Similar results were reported also by Rizk (1997) who mentioned that
the highest bulbs yield of onion was obtained with the highest N, P.0O;s and K,0
fertilizer rates. Application of nitrogen in high concentration increase leaf cell
number and cell size and increase leaf production and protein synthesis. which
subsequently causes increase in production of crop.

It is worthy to mention that phosphorus is essential for photosynthesis
processes, respiration, nitrogen and carbohydrate metabolism and fatty acid
synthésis, also potassium is essential for respiration, chlorophyll and
photosynthesis development and protien synthesis and metabolism. The
previous important roles of NPK in plants were increasing and improving

growth and yield of plants ( Devlin. 1979).

4.2.3._Yield and its components as affected by interaction between organic
and NPK fertilizers :-
Results presented in Table ( 23-24 ) reveal the effect of interaction

between FYM or town refuse and NPK levels on total yield, fresh and dry
weight of bulb, bulb and neck diameter and bulbing ratio.

Obtained data show significant increase of total yield and fresh wei ght of
bulb per plant with organic manures and NPK application when compared with
control treatment. The highest values oftotal yield achieved with treatments,
town refuse at 20 t/fad plus (NPK), (60 + 45+ 75 kg/ fad), T.R at 20 t/fad+
(NPK); (80 + 60+ 100 kg/fad), T.R 10 t/fad + (NPK); and FYM at 20 t/fad with
(NPK), respectively. While the highest values of bulb fresh weight obtained
with treatments (NPK);, FYM at 20 t/fad + (NPK),,T.R at 10 t/fad + (NPK),
and T.R at 20 t/fad +( NPK),. In general organic manures and NPK addition
exhibited increase in onion yield and its components when comj)ared with

control treatment.
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Table (23) : Effect of interaction between organic manure and NPK fertilization levels

on bulbing characteristics and total yield of onion plants{at harvest|.

Season 1997-1998 1998-1999
—
Characters §| FW(g) | DW.{(g | T.Y FW(g) i DW.(g | T.Y
Treatments b./P b/P b./P b/P
NPK{)\ 73.3 7.7 | 5520 § 1136 | 135 | 6.960
NPK. 1 920 | 138 | 7.600 || 1347 | 17.8 | 9.360
Control NPK. 2 139.5 | 208 | 8480 | 148.7 | 21.8 | 9.760
NPK 3 158.0 | 244 [10.720 | 197.0 | 23.5 | 10.880
NPK. 0 1005 | 133 [ 8320 [ 1193 | 162 | 9.280
NPK 1 1244 | 17.4 | 8320 [ 1546 | 194 | 9.760
F.Y.M. 10 NPK. 2 136.6 | 193 [ 9920 | 139.0 | 235 [ 11.200
NPK 3 1508 | 192 [10960] 1676 | 249 | 11.040
NPK 0 1096 | 149 [10160] 1370 | 17.7 | 9.520
NPK. 1 1503 | 21.1 | 11.840 | 180.0 | 247 | 10.720
F.Y.M. 20 NPK. 2 148.4 | 187 | 12.080| 1300 | 232 | 10.880
NPK. 3 1458 | 214 | 11600 1387 [ 21.8 [ 10.800
NPK 0 1295 | 134 | 9200 | 1485 | 203 | 9.280
NPK. 1 1499 | 199 | 9.600 | 157.7 | 236 | 9.360
T.R 10 NPK 2 1715 | 231 | 11.760 | 1745 | 248 | 11200
NPK. 3 1423 | 21.6 | 12480 158.7 | 227 | 10.640
NPK 0 1358 | 167 11920 1469 | 24.8 | 10480
NPK. 1 1575 | 209 [12.000] 1702 | 268 | 11.920
T.R. 20 NPK. 2 158.2 | 21.6 |[13200 167.5 | 251 | 11.760
NPK 3 150.7 | 22.1 | 12560 | 163.1 | 252 | 11.760
L.S.D. at 0.05 N.S N.S 2.1 312 | NS N.S

F.W.b./P. =Fresh weight of bulb /plant (g.) D.W.b./P. =Dry weight of bulb /plant (g.)
T.Y = Total yield ( ton /fad).
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Table (24) : Effect of interaction between organic manure and NPK fertilization

levels on bulbing characteristics of onion plants|at harvest].

\Season 1997-1998 1998-1999

Chara;;;; B.D. N.D B.R. B.D. N.D B.R.
Treatments \ /P. /P. {P. P.

NPK 0 4.7 0.7 0.2 6.3 0.8 0.1
NPK 1 6.1 0.6 c.1 7.0 0.8 0.1
Control NPK 2 7.0 0.9 0.1 6.9 1.0 0.1
NPK 3 7.3 0.9 0.1 7.2 1.0 0.1
NPK 0 6.2 0.8 0.1 6.7 0.9 0.1
NPK | 6.6 0.8 0.1 7.1 0.9 0.1
F.Y.M. 10 NPK 2 7.0 0.8 0.1 7.0 0.9 0.1
NPK 3 6.9 0.9 0.1 7.2 0.8 0.1
NPK 0 6.2 0.8 0.1 6.9 0.8 0.1
NPK 1 6.8 0.8 0.1 6.6 0.9 0.1
F.Y.M. 20 NPK 2 7.0 0.8 0.1 7.6 0.8 0.1
| NPK 3 7.2 0.9 0.1 7.3 0.8 0.1
NPK 0 7.0 0.8 0.1 7.0 0.8 0.1
NPK 1 7.3 1.0 0.1 7.5 0.7 0.1
T.R 10 NPK 2 7.5 0.9 0.2 7.7 0.9 0.1
NPK 3 7.4 0.9 0.1 7.2 0.8 0.1
NPK 0 6.5 0.7 0.1 7.5 0.7 0.1
NPK 1 7.0 0.9 0.1 7.9 0.9 0.1
T.R. 20 NPK 2 7.5 0.8 0.1 7.9 1.0 0.1
NPK 3 7.5 0.8 0.1 7.9 1.0 0.1
L.S.D. at 0.05 N.S N.S N.S N.S N.S N.S

B.D./P. = Bulb diameter / plant (cm)

B.R. = Bulbing ratio.

N.D./P. = Neck diameter / plant (cm)
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These results in the same trend with results obtained by Reddy (1985) and
Tashkhodzhaev (1985). Also, Muzika (1986) reported that the best results of
onion yield was obtained by addition of 30 ton FYM +N: P,Os: K50 at 120: 90:
90 kg/ha, respectively. The results obtained by Koltunov (1984), Jana and
Jahangir (1990), Giardini et al.(1992), Casanova et al.(1994), Sharama ef al.
(1994), Wange .(1995), Warade et al. (1996), Resende et al.{1996), Dixit
(1997), Singh et al. (1997), and Zhang ef al.(1998) may be due to the effect of
both organic manure and NPK application on yield of onion as mentioned
before.

Obtaiend results show that application of 20 t/fad. town refuse with NPK
fertilizer at a rate of (60 N+ 45 P,Os+ 75 K,0) in first season and 20 t/fad.
town refuse with (40 N+ 30 P,Os + 50 KZO) on onion plants gave the highest

total yield in second season than the other treatments under study.

4.3. Chemical composition

4.3. Chemical composition as affected by organic manure : -

Differences in bulb minerals content in onion in relation to organic
manures treatments as FYM andTR under calcareous soil conditions are shown
in Tables (25) and Figures (23).

Results indicated that organic manures treatments, in general, were
effective to increase significantly nitrogen, phosphorus and potassium contents
in bulbs at 26 wecks harvest, when compared with control treatment. The
highest values of NPK content were in plants received town refuse at 20 t/fad.
in both growing seasons. Town refuse treatments at 20 and 10 t/fad,
respectively and FYM treatments at 20 t/fad., significantly increased nitrogen
content in bulb when compared with the control. Phosphorus content in bulbs
was significantly increased with all treatments of organic manure in both

growing seasons. The highest values of phosphorus content obtained with T.R
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followed by FYM at 20 and 10 t/fad. respectively. The highest values of
potassium content in onions obtained with treatments in descending order were
T.R at 20 t/fad, FYM at 20 t/fad, T.R Treatment at 10 t/fad, then FYM at 10 t/
fad .

The positive effect of organic manures application on NPK contents in
onions agree with results obtained by Kinoshita ez al. (1986) on onion plants,
Haroon and Romulu (1990) Also, Anid et a/.(1983) Khalaf and Taha (1988)
mentioned that organic manure application in calcareous soils increased NPK
contents in garlic plants. Many investigators obtained results in the same line
on many kinds of vegetables ( Abo-El-Defan. 1990, Abo- Hussein, 1995 ,Atef .
1992, Shehata, 1992 ,El-Shimi. 1998 and Soliman ef ¢/.1991). The favourable
effect of organic manure on NPK content may be due to its beneficial effect on
soil reaction and the availability of nutrients to plants in addition to supply
plants with nutrients already existed in organic manure, similar results were

reported by Khalil et al.(1991).

Regarding the effect of organic manure on T.S.S of onion bulbs, data in
Table (25) and Figure (23) indicated that application of organic manure to
onion plants significantly increased T.S.S in onion bulbs in both growing
seasons under study. The increase in T.S.S of onion bulbs with application of
organic manures may be due to the effective role of organic manure which
provides the soil with essential elements, this improve in plant bioprdccss leads
to improve fruit quality and T.S.S. ( Soubeih 1998). Obtained results agree with
Midan (1995) who showed that application of organic manure increased

pigments, V.C. and T.S.S in pepper fruit.

Concerning, results in Table (25) and figure (25) indicated that organic

manure application increased heavy metals content in onion bulbs as cadmuim
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(Cd), lead (Pb) and nickel (Ni) when compared with control treatient in both
growing seasons. these results agree with those obtained by. Ozores ef
al.(1994) Eissa (1996) and Abdel-Aty (1997) on different kinds of vegetables.
This may be due to, existance of heavy metals in organic manure and the
release of these elements to the soil after analysis of the compounds of organic
manure and insequance plants uptake these elements from solution of soil and
increase their contents in plants. This result agree with Duch (1979) and Khalil

et al. (1991)

4.3.2 Chemical composition as affected byNPK fertilizers : -

Data tabulated in Table (25 ) and Figures (24)revealed the effect of
different NPK rates on the chemical composition of onion bulbs expressed as
NPK content, percentage ofT.S.S as well as heavy metals (pb, Cd and Ni junder
calcareous soil condition during 1997-1998 and 1998-1999 growing seasons.
With increasing rates of NPK application to the soil significantly increased in
the NPK content in onion bulbs, when compared to control. The NPK content
increased gradually with increasing rate of NPK fertilizers. The highest values
obtained with the third rate of NPK (80: 60: 100 kg/fad). Obtaincdk rcsults arc in
the same harmony with those obtained by Oukal (1999).This may. be due to
addition of NPK to the soil increased its level in soil solution and with
increasing levels of application increase the uptake of NPK within the plant
Patel ef al. 1992 and Farghali and Zeid, 1995).

Regarding, the effect of NPK fertilizers on T.S.S content , data recorded
in Table (25) and Figure (24) show that NPK application to onion plants at
different rates under study induced significant increase in T.S.S of onion bulbs,
when compared with control treatment, during both growing seasons. The
second and third rates of NPK enhanced the chemical compostion of bulbs than

other treatments and achieved the highest percentages of T.S.S in onion bulbs.
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These results agree with those mentioned by Haggag et al. (1986), Singh er al.
(1994) who found that total soluble solids content of onion bulbs were
increased with increasing levels of NPK fertilizers.This increase may be due to
the effective role of macro nutrients within the plants and activate mectabolism

and synthesis of protein and carbohydrates and increasing photosynthesis

processes (Devlin 1979).

As for the results of the effect of NPK application on heavy metals
content expressed as (Cd, Pb and Ni )in onion bulbs are presented in Table
(26) and Figure (26) during two growing seasons under Maryout conditions. In
the first seasons,the second and third rates of NPK gave a positive significant
increase in heavy metals under study in onion bulbs when compared with
control treatment. While, in the second seasons there were no significant
increase in heavy metals content in onion bulbs . Many investigators studied
the effect of chemical composition on heavy metals of bulbs (Cd, Pb and Ni )
and indicated that applying NPK increased Cd, Pb and Ni ( Warade ef al. 1996,
Hassnien. 1996 and Abdulla. 1999).

4.3.3. Chemical composition as affected by interaction between
organic and NPK fertilizers : -

Obtained results concerning the effect of organic manures as FYM or T.R
combined with different rates of NPK on the chemical composition of onion
bulbs, during two successive seasons are shown in Tables (27) . The data
revealed that nitrogen and potassium content significantly increased in onion
bulbs with treatments (NPK), (60:45:75kg/fad), (NPK); (80:60:100kg/fad),,
FYM at 10 t/fad+ (NPK);, FYM at 20 t/fad+ (NPK), or (NPK);, T.R at 10
t/fad+ (NPK); and T.R at 20 t/fad+ (NPK), When compared with contro!
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treatment. These results are true in both growing seasons and the treatment and
TR at 20 t/fad+ (NPK); enhanced than other treatments in its effect on minerals
contents in onion plants under calcareous soil conditions.The increase of
phosphorus content in onion bulbs with treatments application had no
significant effect when compared with control treatment. The positive effects of
interaction between organic manures and NPK fertilizers on NPK content in
bulbs agree with the results obtained by Abo-Husscin (1995) and Midan
(1995). The effect of interaction between organic and NPK fertilizers on NPK
content in onion bulbs may be due to both effects of fertilizers. The favourable
effect of town refuse may be due to its beneficial effect on soil reaction and the
availability of nutrients to plants, Sotomayor, (1979) and Khalil et al (1991).
Also, the addition of NPK to the soil supply plants with these nutrients and
increased the uptake and contents of NPK in plants, also the total nitrogen,
phosphorus and potassium increased in plants with increasing the level of
fertilization ( Abo-Sedera et al.1991).

Respecting the interaction between organic manures and different rates
of NPK fertilizers onT.S.S of onion, data presented in Tables (27) show that
the increases of T.S.S in onion bulbs with treatments were not significant when
compared with control treatments. These results were cleared in both growing
seasons. The results agree with those obtained by Pimpini et al. (1992) on
onion bulbs. On the other hand, Midan (1995) found that application of
organic manure and mineral fertilizers produced pepper fruits of higher T.S.S.

content.

Concerning the effect of organic manures combincd with different rates
of NPK fertilizers on heavy metals content in onions expressed as Pb, Cd and
Ni are illustrated in Tables (28). The results show significant increase of heavy

metals contents (Cd, Pb and Ni) in onions received organic manures with NPK
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fertilizers treatments when compared with control treatments. These results
were obtained in the two growing seasons under study. The results agree with
those obtained by E1-Shimi (1998) on cabbage, Warade et al. (1995), Hassnien
(1996), on lettuce , onion, cucumber, and pepper plants. this may be due to the
addition of organic manures increased amounts of soil heavy metals and
increased their uptake in plants (Hassnien. 1996). Also Abdel.-Aty (1997)
found that the concentration of heavy metals in plants increased with increasing
application of town refuse and chemical fertilizers. The highest values of growth
parameters, yield and its components and chemical composition of onion bulbs
obtained with application of town refuse at 20 t/fad. and NPK at

(60:45:75kg/fad.) on onion plants grown under calcareous soil conditions.

91




Table (27) : Effect of interaction between organic manure and NPK fertilization

levels on Mineral content (NPK) and T.S.S in onion bulbs [at harvest].

Season 1997-1998 1998-1999
“haracters Mineral content
Treatments N | o K T.S.S |N 4 K T.S.S
NPKO | 0.85 0.10 242 1175 0.87 0.08 0.87 | 14.29
Control NPK 1 0.98 0.12 248 |13.00 1.06 0.12 1.06 | 17.40
NPK 2 1.33 0.21 2.69 | 14.13 1.27 0.20 1.27 17.38
NPK 3| 1.61 0.30 295 |[14.50 1.67 0.30 1.67 {16.88
NPKO| 1.07 0.16 2.57 | 12.88 1.08 0.15 1.08 | 15.20
F.Y.M. 10 NPK 1§ 129 0.18 2.62 | 14.88 1.21 0.18 1.21 | 17.00
NPK 2| 1.38 0.27 2.75 116.25 1.35 0.27 1.35 | 18.00
NPK3 | 1.61 0.36 3.06 |16.13 1.43 0.33 1.43 {17.38
NPKO | 1.I5 0.28 2.86 |13.25 1.12 0.26 1.12 | 15.63
| FY.M.20 NPK 1 | 1.31 0.28 3.03 | 14.00 1.22 0.28 1.22 | 16.00
NPK2| 1.38 0.33 3.16 | 14.13 1.36 0.35 1.36 | 16.38
NPK 3| 1.68 0.49 322 115.38 1.70 0.45 1.70 | 17.13
NPK O | 1.39 0.26 2.73 | 14.50 1.35 023 | 135 }17.50
T.R 10 NPK 1| 1.49 0.32 2.87 {15.00 1.35 029 | 1.35 |[17.00
NPK2{§ 1.53 0.39 2.98 |16.38 1.43 0.37 1.43 1 18.00
NPK 3| 1.67 0.51 3.14 | 16.33 1.58 0.48 1.58 |18.25
NPKO | 1.40 0.40 293 1325 1.34 0.38 1.34 | 17.33
T.R. 20 NPK 1| 1.56 0.42 295 [14.00 1.43 0.38 1.43 | 17.13
NPK2| 1l.62 0.50 3.22 [ 1520 1.53 0.47 1.53 | 18.88
NPK3§ 197 0.61 3.75 | 15.52 1.89 0.58 1.89 | 18.13
L.S.D. at 0.05 0.23 N.S 0.09 N.S 041 N.S 0.12 N.S
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Table (28) : Effect of interaction between organic manure and NPK fertilization

levels on heavy metals (ppm) after harvest in onion bulbs .

Season 1997-1998 1998-1999
—
Characters Heavy metals ( ppm)
Treatments ~_ Cd Pb Ni Cd Pb Ni

NPK 0 0.40 1.20 1.20 0.40 1.50 0.80

NPK 1 0.50 1.30 1.00 0.40 2.80 0.90

Control NPK 2 0.60 2.20 1.20 0.60 1.00 1.00
NPK 3 0.60 3.30 1.30 0.40 2.20 0.80

NPK 0 0.70 2.50 0.80 0.70 1.50 1.20

NPK 1 0.60 1.50 1.30 0.50 1.20 [.1o

F.Y.M. 10 NPK 2 0.70 3.90 1.30 0.60 2.40 .10
NPK 3 0.60 4.60 1.60 0.50 2.80 1.20

NPK 0 0.50 3.50 1.20 0.50 3.10 0.90

NPK ! 0.70 2.50 1.50 0.50 3.40 1.00

F.Y.M. 20 NPK 2 0.70 3.30 1.30 0.50 2.90 1.00
NPK 3 0.60 5.50 1.30 0.60 4.60 1.10

NPK 0 0.50 330 1.40 0.50 1.00 0.80

NPK | 0.50 4.70 1.30 0.60 3.50 0.90

T.R 10 NPK 2 0.5 2.50 1.20 0.40 4.50 1.00
NPK 3 0.60 2.20 1.30 0.40 2.40 0.80

NPK 0 0.50 2.20 1.50 0.40 1.70 | 1.00

NPK 1 0.50 3.00 1.30 0.60 4.70 1.00

T.R. 20 NPK 2 0.90 4.00 1.30 0.50 3.40 1.10
NPK 3 0.80 3.10 1.20 0.50 1.40 0.80

L.S.D. at 0.05 1.0 0.3 0.9 4.8 2.0 0.2
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