J. Agric. Sci. Mansoura Univ., 33 (7): 5235 - 5243, 2008

RESPONSE OF ONION PLANTS TO THE FERTILIZATION BY
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ABSTRACT

Twe field experiments were carried out at the experimental station of
National Research Centre, at Shalakan, Kalubia Governorate during the two
successive growing seasons of 2004/2005 and 2005/2006 to study the additioneffect
of sulphur levels {0, 150 and 300 kgffed) and nitrogen source {cattle manure,
compost. ammonium nitrate and ammonium sulphate) on growth, yield and bulb
quality of onion plants cv. Giza, 20.

Results show that the vegetative growth i.e. plant length, number of leaves.
fresh and dry weight of leaves. neck and bulb diameter, bulbing ratio as well as fresh
and dry weight of bulb as well as bulb yield and some physical and chemical
characteristic (bulb weight, diameter and height as well as bulb content of TSS, N, P,
K, total protein and iotal carbohydrate) were significantiy increased by increasing the
leve! of S-application.

Results also clear that the vegetative growth characteristic and bulb yield
and its guality recorded their highest values by using ammonium sulphate as nitrogen
source, however, cattle manure gave the lowest values of vegetative growth and bulb
yreid.

INTRODUCTION .

Onion {Aliium cepa L) is one of the most important vegetable crops
grown in Egypt, not only for local consumption but also for exportation.
Sulphur plays an impertant role in reducing socil-pH and increasing availability
of phosphorus and some micronutrients | i. e Fe, Mn, Zn and Cu (Hetter
1985 and Abd-El-Fatth et a/. 1980). .In addition. increasing suiphur
application resulted an increase in plant uptake of S, N. P and K (Jana et &/ .
1990 Abd-El-Moez et a/ 1997 and Hanna and Abdoh, 1897) Moreover
many investgators reported that onion plant growth and its productivity were
increased by increasing the ievel of sulphur application (EL-Desuk: and
Sawan 2001, Channagoudar and Janawade, 2006 and Qureshi and
Lawande, 2008). _ :

Nitrogen is essential for synthesis of chlorophyll, enzymes, amino
acids and proteins {Devien and Witham, 1886} So that nitrogen is the most
important element for onion growth and productivity (Rizk, 1997, EL-Desuki
and Sawan 2001, and EL-Desuki, 2004). Crganic fertilizers are iess danger
for gver incrganic fertilizers, it provides a slow release of nutrients as micro-
arganisms in soil break the crganic material down inte an inorganic. Added te
that, it plays an important role for improving soil physical properties (Awad,
2002 and Rizk et al. 2002). On the other hand, organic fertilizer is not
immediately availabie to the plants and nutrients released from organic
fertilizer are not encugh far plant requirements. On the other hand, mineral
fertilizers (ammonium nitrate or ammonium suiphate) is quick release there
for, nitrogen is available to the plants absorption. Many investigators reported
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that onion plant growth and its productivity differed according to source of
nitrogen application (lwata. 1983; Gupta et al, 1999; Cabezas-Gutierrez et
al.. 2007). Moreover, Goncalves et al., (2004) reported that the vegetative
growth of onion plant and the relationship between nutrient and disease
varied according to mineral and organic sources.

This research aimed to study the effect of the combination between
different nitrogen sources and sulphur levels application on vegetative growth
of onion plants, bulb yield and quality.

MATERIALS AND METHODS

Two field experiments were carried out at the experimental station of
National Research Centre, at Shalakan, Kalubia Governorate during the two
successive seasons of 2004/2005 and 2005/20086 to study the addition effect
of nitrogen source and sulphur levels on growth, yield and bulb gquality of
onion plants cv. Giza-20. The soil.was clay in texture with pH 8.2 and
available N 315 ppm.

Treatments were as follows:

Sulphur level application: Three levels of sulphur were applied (0, 150 and
300 kg sffed.) which applied during soil preparation before transplanting.
Nitrogen source: Four fertilizers source were used {cattle manure, compost,
ammonium nitrate and ammonikm sulphate.) which added at recommended
doses (100 kg Nffed.). The physical and chemical properties of organic
manures used are shown in Table (A). The amounts of ammonium nitrate
and ammonium sulphate were divided into two equal portions, first was
added during soil preparation but the second one was added at 6 weeks after
transplanting. All experimental plots were received the recommended doses
of calcium superphosphate and potassium sulphate ferilizers (500 and 200
kgffed., respectively). Other agriculture practices were carrtied out as
commonly followed in the distract.

Table {A):The physical and chemical analysis of the used organic

manures.
Character Cattle manure Nile compost
Weight of gubic meter (kg) 750 400
Moisture % ; 71 30
Ph 75 7 1
Ec¢ (mmbhos) 1.4 5 "
Organic carbon% 7.9 41
QOrganic matter% 6.5 70
Total nitrogen % 0.5 2
C/N ratio 1:19 1:17
Total phosphareus % - 0.41 0.6
Total potassium % 0.85 8.0
Iron ma/kg 6.5 7900
Manganese mg/kg 1.35 190
Copper mg/kg 11 20
Zinc mg/kg 105 475
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Onion seedlings cv. Giza-20 were transplanting at the third week of
November in the two seasons. Seedlings were planted on ridges of 80 cm
width and 3.5 m in length and 10 cm apart. Each plot included 4-ridges and
plot area was 11.2 m®. Treatments were arranged in split-plot design with
three replicates. Sulphur treatments were arranged in the main plots, but
nitrogen sources were allotted in the sup-plots. ' '

Data recorded:

Vegetative growth: A random sample of 10 plants from each plot was taken
at 75 days after transplanting and the following vegetative characters
were recorded: plant length {cm), number of ieaves(No./plant), fresh and
dry weight of leaves (g./plant), neck and bulb diameter {cm), bulbing ratio
as well as fresh and dry weight of bulb (g./bulb).. '

Yield: Total bulb yield was recorded as tonffed.

Bulb guality: Random sample of 20 bulbs from each plot was taken and the

physical properties ie. average bulb weight, diameter and height were

recorded. . :

Chemical constituents: Bulb content of N, P, K total protein, total

carbohydrate and 7SS % were recorded. The methods which were described

by Black {1983), Troug and Meyer (1938), Brown and Lilleland {1946) and

Dubois et al., (1956) were followed in the determination of total N, P, K and

total carbohydrate respectively. However, total soluble solids (TSS %) were

determined by using Carl Zies refractometer.

Statistical analysis:

The obtained data were statistically analyzed according to the
method described by Gomez and Gomez (1984).

RESULTS AND DISCUSSION

Vegetative growth:
1. Effect of sulphur level application:

Data in Table (1) show that the vegetative growth of onion plants Le.
plant length, number of leaves, fresh and dry weight of leaves, neck and bulb
diameter, bulbing ratio as well as fresh and dry weight of bulb were
significantly increased by increasing the fevel of S-application from 0 up to
300 kgffed. This result were true in both growing seasons.

This result may be due to the role of sulphur on reducing soil-pH and
increasing the availability of phosphorus and some micronutrients {Abd-El-
Fatth ef al., 1890 : Jana et al., 1990; Abd-El-Moez et al., 1997 and Hanna and
Abdoh, 1597. Added to that increasing sulphur application caused an
increase in onion plant growth as reported by EL-Desuki and Sawan 2001,
Channagoudar and Janawade, 2006 and Qureshi and Lawande, 2006.

2. Effect of nitrogen sources application:

Data in Table (2) show that, the vegetative growth of onion plants were
significantly affected by N-source application. except for bulbing ratio as
shown in both growing seasons. Resulits also clear that, the highest values of
vegetative growth characters were recorded with that planis fertilized by
ammonium sulphate followed by those supplied with ammonium nitrate and
then compost. However the lowest values were recorded with that plants
received Cow manure as shown in both growing seasons.
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Table (1): Effect of sulphur level application on vegetative growth of
onion plant during the two seasons of 2004/2005 and

2055/2006.
[ Fresh | Dry | ] !
| Numbercf: | o f Bub
' Sup Pat | weight | weight | Neck Buib I ., [Bulbirest: dy |
Kefied Length No/ of of 1 dhameter icirne!a{c Emm."g_ waight L
SF i fem) plart) kaves | leaves . (om) . m) (gt d) ‘g;giamt 3
i L g g | (gplany [

i i
First season (2004/2005)
0 6414] 800 | 6168 | 881 | 166 | 319 | 052 | 7571 | 1125
150 |70881 871 | 6967 { 1012 | 190 | 337 | 056 | B241 | 12.16
|

300 | 7343] S17 | 7502 | 10.77 | 213 | 359 | 0.59 | 65.90 | 1267
LSD- | oga | o070 | 128 | 029 | 002 | 048 | 004 | 064 | 0.23

at 5%level ! i 1
Second season (2005/20086) s
0 77.04 ) 922 6852 | 1084 1.97 366 057 | 8883 | 1258 -
! 150 848871 10.0% 7736 | 1214 2.22 3.85 061 9628 } 1353 °
! 309 3783 10867 8278 | 1298 2.51 409 0565 110114 1426

L850 *—i
fat §%icvel 0.44 0.62 1.51 0.37 0.06 0.20 0.04 1.82 0.42 |

‘Table (2}: Effect of nitrogen source application on vegetative growth of
onion plant during fhe two seasons of 2004/2005 and
~ 2055/20086.

! i [ fresh | Dry : i o
© Plnt [Nunbercf weight | weigt | Neck  Bub | Buns Bubfresh dy
Nsource ‘Leng!h Leaves aF | o chne!B'(h'rHB(cJ raiog waght i
; | fom) [ Noklry)! eves | lesves | om0 om) gt | o
| L] | goerty | gt | L il
o First season !
iCompost 16622 844 | 7111 1049 ] 176 : 328 | 054 | 7387 | 1066
o - i

Cow-mgnure [ 8444, 833 | 5532 ) 808 I 187

A niiate (71370 BSE L 7208 : 1048 | 196

288 | 050 | 6353 | 968 _
365 | 058 | 9168 | 1382

T
i
i
1
i

Amim. suiphate | 75461 57 | 7602 , 1085 | 218 | 373 | 062 | 9634 | 1224

LsSC. — , : -

i . i 4 o e

| atwever | 080 ] 088 1 320 | 615 | 044 047 | NS. | 075 | 053
: Second sgason .
Compost 17633 974 78.48 | 12.21 206 3.73 0.59 | 8695 | 1200
Cow-manure [ 77.221 957 [ 8183 | 978 | 200 333 [ 056 | 74.88 | 10,98 !
Amm. nitsate 858641 386 8072 1 1283 | 228 4.15 G.67 | 107.001 1506
iAmm._sulphate (80811 10 73 8404 | 13061 255 427 063 111283 1578 |

L s:D. 5 | gaa . |
| ar S%level | 1.20 | 087 ; 1.55 LG.Z- | 0.13 : 0a7 1 NS, 1.19 0.40

This result may be due to that, ammenium suiphate is suitable for onicn
plants and great amount of nitrogen is avaifable to the plants absorption
which resulted in increasing the vegetative growth. Moreover, lwats, 1683;
Gupta et al., 1999; Cabezas-Gutierrez et al | 2007 reported that onion plant
growth and its productivity were differed according to source cof nitrogen
application,

3. Effect of the interaction treatments between sulphur levels and
nitrogen sources application:

Results in Table (3) show that vegetative growth parameters were

significantly affected by the interaction treatments except for bulb diameter.
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neck diameter and bulbing ratio as shown in both growing seasons. Results
also clear that, the highest values of onion vegetative growth were recorded
with that plants fertilized with the highest level of sulphur application (300
kgffed } and ammonium sulphate as nitrogen source. But the lowest values of
vegetative growth parameters were recorded with plants received Cow
manure without sulphure application.

This result may be due to the role of sulphur application on reducing soil-
pH and increasing the availability of phosphorus and some micronutrients
which resulted an increase in vegetative growth. Moreover, ammonium
sulphate 1s suitable for onion plants and great amount of nitrogen is available
to the plants absorption which resulted in increasing of vegetative growth.

Table (3): Effect of the interaction treatments between sulphur levels
and nitrogen source application on vegetative growth of
onion plant during the fwo seasons of 2004/2005 and

2055/2006.
[ Treatments FfshT Dry ] |
'Suiphur, Part | Numberof] weight | weight | Neck | Bub &uJ g %y" |
Kgifed. | N-source Length; leaves o of |ciameter diameter N ) .
| : {om} | Mo} ! keaves | keaves | om) | {om) wi ot I w" oot
? P _ igert
| First season (2004/2005)
: |Compost 6250 7.83 6342 909 | 157 3.03 | 051 |70601 1005
| 9 Cow-manure |6050] 7.83 5321, 7860 ; 153 263 104815136 | 867

Amm _nitrate 166 10| 783 | 64.63 | 927 | 173 | 350 | 051 8513 12.30
Avmelrae | 6747| B850 | 6547 | 930 | 180 | 360 | 0609573 1397
iComposi 16567 B50 | 71201022 173 | 333 | 055 ] 74.06 1077
{Cow-manure |6533; 833 | 5453 | 820 | 165 | 293 | 050 | 6450 951 |
{7 |Amm nitrate [ 7300 867 | 73.83 | 1047 | 103 | 3.55 | 0.59 | 94.54 | 14 02
| |pmaghee [7950] 0335 | 7991 [ 11,61 227 | 367 062 |9654 | 14.33
Compost__ [7050. 900 | 78.70 | 1125 198 | 347 | 057 | 767711115
= Cow-manure 6750, 883 | 5823 844 | 183 | 307 | 053174721085
Amm_ nitrate | 7500, 917 | 5048 | 3171 222 | 390 | 063 | 9538 | 14 23 |
Armisdhee | 7950| 967 | B268 1168 247 | 393 [ 06596741443

A

j__s D.at5%Jevel | 138 ] NS. | 207 | 026 | NS | NS | NS 130 | 0.2¢ |

Second season {2005/2006; i

o Compost (75001 9.01 | 7043 (1091 189 | 346 [ 0.56 8294 | 1126
- Cow-manure 7253, 894 [5918;929 | 181 | 307 |055/6109] 994
; mem. nitrate [ 7932 901 [ 71101912 | 206 | 402 | 065 [ 99.61 ¢ 1378
; Ammabhee 8126 981 | 7335]11.26] 211 | 410 | 0.52 [11167] 1534
] Compost 7840] 978 178651220 205 ; 377 {059 (8675 12.03

15y (Cow-manure [78.13] 862 [6132 991 | 108 | 334 054 | 7547 10.85
; {Amm_ nitrate [87.60| 997 | &155 | 1266 225 | 408 | 664 |109.94] 15.39
i Ammsuphete [95.401 083 1 B7.90 112791 261 | 421 | 0.68 |112.95! 1587
! [(Compast 84601 10.45 | 8637 [13.53] 234 | 395 | 062 |9115] 1272
| agp [Cow-manure 81001 1016 {5438 11013 2.2 | 3.56 | 0.58 [88.09 1 12.16
i {Amm_ nitrate [50.00] 1061 ! 8953 [ 1441 ] 255 | 4.35 | 0.71 |111.46] 16.03
I laerensiphale (95730 1145 [ 9085 (1412( 294 | 448 | 069 (113.85] 16.14
[ LS. D.at5%evel | 209 | N.S. | 260 | 038 | NS. | NS. | NS.| 207 | N.5.

2, Bulb yield and its quality:
2. 1. Effect of sulphur levels application:

Data in Table {4) show the effect of sulphur application on onion bulb
yield as tons/fed and its quality (bulb weight, diameter and height as weil as
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bulb content of TSS, N, P, K, total protein and total carbohydrate). Results
clear that total bulb vield and its quality were gradually and significantly
increased with increasing the level of S-application from 0, 150 up to 300
kg/fed. as shown in both growing seasons. This result may be due to the role
of sulphur on reducing scil-ph, and increasing the availability of many nutrient
elements and increasing the vegetative growth of onfon plants (as shown in
Table, 1) which in turn on increasing bulb yield and improving bulb guality.
These results are in harmony with those reported by EL-Desuki and Sawan
2001; Channagoudar and Janawade, 2006 and Qureshi and Lawande, 2006.

Table (4): Effect of sulphur levels application on onion buibs yield and
its quality during the two seasons of 2004/2005 and 2055/2006.

Sulphur Bulb Bulb quali
Kgffed. . . . . Total Total
Tg:j:gd W?E'f;ht Dt?::'r::;er ﬁig?t 'I('"S/j ‘::’, ,!Z :Z Protein)carbohydrate
! ) % {{mg/100gD.W)
| First season (2004/2005)
0 12.83 | 6763 | 5.21 508 |1067;140/049/1.14] 8.78 10.74
150 -13.93 18274 5.39 5.30 |11.92]| 1.650.56[1.38] 10.31 11.18
300 15.17 | 86.73 5.90 568 [13.17)1.76 |10.64]1.53| 10.99 11.74
L.S5.D.
at 5%level 0.24 4,49 0.17 0.08 | 0.7 _0.04 0.03/0.08| 0.28 0.37
Second season [2005/2006
0 16.40 | 78.17 5.89 5.89 |11.94)163]0.57{1 35 10.16 12.29
150 1764 [ 9523 | 608 6.08 j13.30! 1.87 j066|1.61] 11.70 12.83
300 18.96 [10201; 666 6.50 11439 1.99 (0.76|1.74; 12 44 13.42
L.5.D.
at S%level .60 | 3.23 0.18 0.09 {0.92|0.12|0.04/0.11; 0.77 0.51

2. 2. Effect of nitrogen sources application:

Data in Table (5) showed that bulb vield and its quality were
significantly affected by N-sources. The highest values of onion bulb yield
and its quality {oulh weight, diameter and height as well as buib content of
TSS, N. P, K, total protein and totai carbohydrate} were recorded with that
planiz fertilized by ammonium sulphate followed by those received
ammonium nitrate. However, the lowest values were recorded with Cow-
manure application. This result may be due to that the ammonium suiphate s
suitable fore onion plants which resulted an increase in vegetative growth of
onion plants {as shown in Tabie, 2} which in turn on increasing the bulb yield
and improving bulb guality. This resuit are in harmony with those reported by
Iwata, 1983, Gupta ef ai.. 1999; Cabezas-Gutierrez et al . 2007.

2. 3. Effect of the interaction treatments between sulphur level and
nitrogen source application:

Data in Table (6) show that, the total bulb yleld and its quality were
significantly affected by the interaction treatments between sulphur leveis and
nitrogen sources application, except for bulb diameter and height as well as
buib content of nitrogen, phospherus, total protein and total carbohydrate in
the first season and total bulb yieid, bulb diameter, height, phosphorus, and
total carbohydrate in the second season. Results clear that, the. highest
values of bulb yield and quality were recorded with adding the highest level of
S-application and fertilized by ammonium sulphate. However. the lowest

5240



J. Agric. Sci. Mansoura Univ., 33 (7), July, 2008

values were recorded with that plants fertilized with cow-manure without
sulphur application as shown in both growing seasons.

Table (5)£ Effect of nitrogen source application on onion bulbs yield and
its quality during the two seasons of 2004/2005 and 2055/2006.

Bulb quality
Bulb Total !
N-source | Y19 lweight! Diameter |Height] TSS | N | P Totai |carbohyd|
(Ton/ o N o lao Protein rate |
fed.) (g} {cm} fem) | (%} | (%) | % % o, (mg/100g
. D.W)
First season (2004/2005)
{Compost 13.78 | 7589 ] 554 | 498 [11.44]158[050[ 1.23 | 990 | 1127
[Cow-manure] 1284 | 7318 | 4.84 . [ 4.39 |10.78]119[035] 108 | 743 10, 04:[
Amm. ritrate! 14.80 | 8693 | 596 | 660 |1311/1.98/076] 1.73 | 1236 1208 |
Amm suiphate] 1447 | 8280 | 566 | 545 [123311671065] 137 [ 1042 | 1149
LS. D. at 014 | 308 . 022 | 019 0.47 l0.13 0.06| 0.08 | 0.84 0.27
5% level | 1 ; L 1 —
Second season (2005/2006) . o
Compost | 1722 [8859 . &30 | 577 11242 173.058] 142 [10.81] 1240 |
'Cow-manure| 1635 | 8511 545 | 507 |[1228.139,042] 126 (869! 1171
Amm nitrate | 1893 19818 . 671 | 753 {1405, 226:0.88] 197 [14%2] 1370 |
Amm suiphate] 1818 [9535 | 637 [ 625 .408/1.94/076] 162 [1212] 1357
‘s';jfl'e?:‘ l 0.63 | 4.00 l 0.27 | 022 | 0.51 lo.niom 0.09 |072| 0.68

Table (6): Effect of the interaction between sulphur levels and nitrogen
sources application on onion bulb yield and its quality.

____sources apj

[_ Treatments | Bulb Bulb quality
j ! | Yield et | Danetr mg:rm NPk Jod Tc“m‘?‘*
i ¢ Neoare | {ton/ | o o, | Prokein
| Kgﬁi l I fed) | 9 fern) rm) ffo’ -"o T % Mu@m
L ]
! - JCompost 1240 [ 65001 527 | 477 [1000 140103?[103 8.75 1087 |
- { Comsrerue 180 (6317 | 4353 [ 420 [967 {110[0.30[0.94 688 SEs |
] AT rike 1370 [ 7117 { 537 1613 [1200[162[070[140] 1010 1147
1 Ammalhee | 1340 (7117 | 547 [ 523 (1106[150]058[120[ 938 | 1093
! Compost 1403 [ 7950 | 550 1493 |11671163)051)125/1021 ] 1t20 |
| 15 [Cowmenm 1230 | 7367 | 480 | 433 {1067 118(034(112; 740 | 3007 |
: AT e 1487 (9120 ] 573 [ 547 [1333 2080771185 1302 1193 .
_|Armajpiee 1450  B6EC | 553 | 547 |1200 1701063]130] 1063 1153 °
. iCompost | 1490 8317 | 587 | 523 (1267,172,062]140] 1073 1175
‘300 [Commaue | 1443 8270 ] 520 [ 453 1200 125,040{117] 802 1037 |
ANTYT nircle 1583 1 8843 | B57 | 720 (1400 223 {083]163( 1395 1283 !
Am 1550 | 9083 ] 597 | 554 114.00] 1.80 {072 1.60] 14.25 12.00 ]
i.S.D.at5%level | 024 | 534 | NS [ NS [081[NS. INST015] NS NS. . |
; Compost 1565 {75731 602 [ 558 (1113]154[043[119] 9.61 1171 ]
g |Cowmene 1510 17394 [ 512 | 490 11082 1321035]+v.13] 8.25 11.23 |
AnTrnkae 1770 8255 621 [ 762 (1347 189([078]16%( 11.82 1342
! Ammaihae 1715 [ 8046 | 6.19 | 605 1123%; 176(069|146]1087-] 1279 |
a Empost ] 1764 9255 | 622 | 567 {1303 171[C61[145[ 1062 1210
! 'Commarue | 1574 8545 | 536 | 5062 |11.91:1381042]1.30] 8.65 1178 |
| Arnrice 1914 110246| 651 | 737 11334/ 237 |08B[ 214 14.82 1386 |
[ ATmaitee 1804 (10046, 625 ] 625 114.90) 202 |074]1.57] 1264 1356 |
Compost 1837 [9747 | 666 | 6.05 |13.11] 194 |0.74[162| 12.14 1337 |
Cowmense 1820 [ 6583 | 588 { 530 (1409147 ]048[135] 9.18 1213 )
Arria 1994 110052] 742 [ 821 |15351251(097[2181 1671 13.81
[Anms;,zae 19.34 [105131 668 1645 [15.01]12.04 [084[18311275 14 35
L.5.D at5%level | N5, ' 708 | NS. | NS | 089020 NS.]015} 1.25 N.§.
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