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Effect of Foliar Applications with some Nutritive
Compounds on Garlic Yield and its Components
in a Sodic Soil

M. A. Hassan, M. A. El-Tohamy and A. A. Ali
Soil, Water and Environment Research Institute, Agriculture
Research Center, Giza, Egypt.

WO field experiments were carried out at a private farm in

Dyarb- Negm. Sharkia Governorate during two successive winter
seasons 2005/2006 and 2006/2007 to study the effect of foliar spray
application of two organic plant nutritive compounds, which contain
micronutrients (Nofatrein and Setrein) at rates of 0, 1.5, 3 and 4.5 Vied
on total yield, quality and components of garlic bulb under alkaline soil
conditions.

The obtained results indicated that foliar application of each of
Nofatrein and Setrein at different rates to garlic bulb led to a
significant increases in total yield. exportable yield, marketable yield,
average weight of bulb, bulb dry matter N. P. K. Fe. Mn, Zn. content
and uptake, volatile oil yield. total carbohydrates and total protein there
were significant increases within all treatments. The maximum values
of total yield of garlic bulb were obtained from D and H treatments
(4.5 l/fed) Nofatrein or Setrein in the 1" season reached to 9.7 and 9.92
Mg/fed for while in the 2™ season were 10.08 and 10.29 Mg/fed
respectively, resulting in maximum values of response percent over
control in both seasons compared to un-sprayed control. The weight
loss percentage of bulbs increased during storage period in both
seasons. NO™; content in garlic bulb under different treatments were in
the save limits as well as total yield and its components under such
alkaline soil conditions.

Keywords: Alkaline soil, Foliar application of nutritive compounds,
Garlic.

Garlic (Alfium sativum L.) is one of the old vegetable crops in Egypt. It is
considered as an economic crop for local consumption and exportation. Balady
variety the dominate one in Egypt should meet more attention for increasing
productivity and improving bulb quality through decreasing the P, K mineral

doses and spraying micronutrient to reduce the harmful free NO™; content in
edible food (Swann, 1975). SRR

Application of micronutrients has an economic role in decreasing the cost of
the used soluble micronutrients which unfortunately in case of soil application. .
which converted to insoluble forms. So, foliar spray overcomes this probiem
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Hegab et al. (1987). On the other hand, Negm et al. (2004) found that spraying
with both Fe and Zn in different forms and rates gave significant increases in
yield and Fe, Zn and K uptake for sorghum plant.

According to Nofatrein and Setrein pampbhlets, foliar application of them has a
very important environmental goal as it minimize pollution of soil with mineral
fertilizers and hence reducing its mobility to under ground water or surface water.
Thus, the aim of this work was to study that effect as plant nutritive compounds
contain micronutrients at four rates on garlic yield, quality and its components
under alkaline soil conditions.

Material and Methods

Two field experiments were carried out during the two excessive winter
seasons of 2005-2006 and 2006-2007 at a private farm in Dyarb Negm County,
El-Sharkia Governorate. Nofatrein and Setrein compounds are commercial
products and recommended by the General Organization for Agricultural
Equaliztion Fund (GOAEF), Ministry of Agriculture and these compounds as
organic plant nutritive supported by Fe, Mn, Zn, B, Mo in chelated forms.

In this work the different foliar application rates from Nofatrein and Strein to
garlic were conducted under alkaline soil conditions according to the
classification of and FAO (1988), as their (EC < 4 dS/m, PH > 8.5 and ESP >
15%). Table | shows some physical and chemical characteristics of the studied
soil according to Page et al. (1982) and Klute (1982) .

TABLE 1. Some physical and chemical properties of the soil under study.

(a) Physical properties
Seaso | Coarse sand Fine Silt Clay Textural | CaCO; o.M
n % sand % % % class % %
I 526 217 2765 | 4538 Clay 297 241
2 519 20.30 28.30 46.21 Clay 249 252
(b) Chemical properties
EC lon concentration in paste extract (mmolA) C.E.C
Season | SP S PH o | Mg”| Na* | K* Forshcon] €1 |som, SAR | ES.P .
cmol, kg
™ 90 | 1.86] 8.57|520(350|670|035| - |210|840|525|321|1863| 3852
2 | 88 (167|846 (591|310 |583|040| - | 182{679(653|275| 1671 | 3941
(c) Extractable nutrients mg/kg soil
Element N P K Fe Mn Zn
™ 70.5 238 904 284 15.1 6.4
2 74.6 231 902 217 14.6 5.8
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A split-plot design with four replicates was used. The main treatments were
Nofatrein (Nof) and Setreinr (Set) and rates as. sub main treatments corresponding the
possible combinations were (A) 0 Nof/fed, (B) 1.5.L. Nof/fed, (C) 3 L Nof/fed, (D)
4.5 L Nof/fed, (E) 0 Set/fed, (F) 1.5 L Set/fed, (G) 3 L Set/fed and (H) 4.5 L Set/fed.
Table 2 presents the chemical composition of both Nofatrein an Setrein
compounds.

TABLE 2. Chemical composition of Nofatrein and Setrein compounds (%) .

Compound | Fe Mn Zn N P K B Mo
Nofatrein 0.15 0.1 0.05 5 5 5 0.05 | 0.05
Setrein 2.0 2.0 2.0 15%* 3% **

« in active citric acid . ++ a cohesive substance .

Each experimental plot contained 7 rows, 0.6 meter in width and 3.5 meters in
length. Garlic cloves were selected uniformity in shape and size. They were sown
at 10 (cm) apart on both sides the row. On the 10" of September for both seasons.
All plots were fertilized with calcium super phosphate (15.5% P,0s), at rates of
30 kg/fed P,0s, during soil preparation, while potassium sulphate (48% K,O) and
ammonium sulfate (20.6%N) at rates of 45 kg K,O and 60 kg N/fed on equal
three doses after 4, 8 and 12 weeks from planting.

Concerning to foliar application of Nofatrein and Setrein, 1.5 I/fed added after 4
weeks of planting, 3.0 l/fed were equally added after 4 and 8 weeks from planting,
while 4.5 I/fed were equally added after 4, 8 and 12 weeks from planting.

Method of analyses and data recording

A Yield and its components

At maturity the yield of every plot graded for different sizes to obtain uniform
bulbs. Plants were placed for cured about two weeks in the shady place then tops
and roots were removed and graded into four categories according to bulb
diameter laid down by the Ministry of Economic guides for garlic exportation
(1963) as follows:

Grade 1- (above 5.5 ¢cm), Grade 2- (4.5- 5.5 ¢cm), Grade 3- (3.5- 4.4 cm) and
Grade 4- (less than 3.5 cm). Each grade was weighted separately and classified as
follows:

Exportable yield (grades 1 and 2). Marketable yield (grades 1 — 3). Total yield
(the 4 grades).

Average cured weight = yield of bulb/plot

total number of bulbs/plot

B. Bulb quality at maturity
1. Macro nutrient N, P and K contents were determined in bulbs of garlic
plants according to Page er al. (1982) and there amounts (uptake) in bulbs of
these nutrients were calculated (mg/plant).
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=5 Micronutrient Fe, Mn and Zn contents were determined using atomic
absorption spectrophotometer page et a/. 1982 and their amounts (uptake) in
bulbs were calculated (mg/plant).
3. Nitrate content ( NO; mg/kg plant) was deterinined by modified method of
Singh (1988).
4. Total carbohydrate (%) was determined according to the methods
described by (Dubois er al., 1956). )
5. Total protein (%) was calculated by multiplying total nitrogen x 6.25.
6. Volatile oils were determined in bulb tissue at maturity (oil yield of garlic
litter/fed) according to the method of Guenther (1961).
7. Weight loss %o; bulbs of each treatment were weighted at 30 day intervals
then the cumulative weight loss percentage was calculated.
C. Statistical analysis
All obtained data were subjected to statistical analysis of variance, and the
least significant differences {L.S5.D} at 5% level of error probability were

calculated as mentioned by Snedecor & Cochran (1980).

Results and Discussion

1. Grade and toral yield and its components

Data in Table 3 revealed that foliar application of Nofatrein and Setrein at
different rates led to significant increases in yield of each grad and the total of
them compared with the controi (0). The highest values of all parameters were
recorded at the rate of 4.5 |/fed in both seasons. Results showed that the highest
increments of average weight of grade 1 and 2 of bulbs led to increase all
components (total yield, exportable and marketable).

The favorable effect of foliar application of Nofatrein and Seterin on total
yield and its components could be explained due to the great role of these
compounds in enhancing growth rate, which exert direct effect on the yield and
its components. In this context the highest values of total, exportable and
marketable yields were obtained by D and H treatments in both seasons.

On the other hand, the high values of total yield in the first seasons were 9.70
and 9.92 Mg/fed for Nofatrein and Setrein treatments respectively and the high
values in the second seasons were 10.08 and 10.19 Mg/fed for Nofatrein and
Setrein respectively. Also total exportable and total marketable ones took the
same trend of total yield in both seasons.

Furthermore, the lowest values of total garlic yield and its components were
with the non-sprayed treatment (0) and the sharply increased values were with the
sprayed 2 and H treatments with both Nofatrein and Setrein. Setrein was more
effective on increasing total yield and its components.
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TABLE 3.a. Effect of foliar application of Nofatrein and Setrein on graduated
yields of garlic bulb (Mg/fed).

435

[Characters | i
7}% L Grade 1 Grade 2 Grade 3 Grade 4
I//:""o,‘ o
o St | S2 [Mean| St [ S2 [Mean[ S1 | S2 [Mean| S1 | S2 [Mean
0 (283323303 [r71{1.79] 1.75 [1.16] 1.19 | 1.18 | 0.55 { 0.52 | 0.54
g 1.5 13.25] 337 ] 331 2401232} 236 |1.13) 122 ] 1.18 | 0.58 | 0.65 | 0.62
§ 3.0 (3.70) 3961 3.83 {2.57(2211 239 131|169 145 | 0.66 | 0.55 : 0.6l
2 [45[4611490] 476 12.7212.56] 264 [1.33] 1.58 | 1.46 | 1.04 | 1.04 | 1.04
Mean|3.60) 3.86 | 3.73 1235(222| 229 {£.23( 145 | 1.34 [ 0.7t { 069 { 0.70
0 (2831323303 |1L71|10.79]) 1.75 [1.16] 1.19 ] 1.18 [ 0.55 | 0.52 | 0.54
c 1.5 13.36) 387 ] 3.62 (25612327244 |143) 141 | 142 1044 [ 048 | 0.46
g 30 (38114.10] 396 (260(208] 234 {118/ 1.40 | 129 | 08271 1.06 | 094
& 45 |468) 522 ) 495 |2.89)2.40] 2.66 |1.67(1.60 | .64 | 0.68 | 1.07 | C.87
Men|3.67( 4.11 ( 3.89 (244 (2.15| 230 [1.36]1.400} 1.38 ]0.622)0.782} 0.70
] 0.0 12.83/3.2304 3.03 j1.711.79] 1.75 |1.16| 1.19 | 1.18 |0.550]0.520 0.54
- 1.5 1331362347 [248{232( 240 128132 130 |0.510] 0.57 | 0.54
{o:“ 3.0 13.76/4.030] 390 }2.59(2.15[ 237 (12511601 143 | 0741081 | 0.77
% 45 (4655061 486 28112481 265 [1.5311.60 | 1.57 | 0.86 j.06 OF
TSI-D,H,;. type| n.s | 0.18 | 0.07 1002 n.s| n.s |0.02/002 | ns | ns 10021 ns
LSDoesfevel [0.26] 0.09 | 2.18 {0.07{0.21| 0.04 [0.06| 0.06 { n.s | 0.04 ] 0.06 | 0.06
rLSDo_mimer n.s|013] 013 )0.10|n.s| 2.18 {008 008 | n.s | 006] 0.08 | 0.08
TABLE 3.b. Total, marketable and exportable yields of bulbs (Mg/fed).
7}"'3 Characters Total Y (*) Exportable Y (**) Marketable Y (***)
”’:Ze"’w Sl S2 | Mean | SI | S2 | Mean | g} | g2 | Mean
0 6.25 6.73 6.49 454 ) 5.02 4.78 570 | 6.21 5.96
5 {5 7.36 7.56 746 565 | 5.69 5.67 6.78 | 6.91 6.85
;:§ 3.0 824 8.51 841 | 627 | 617 | 622 [ 758 | 796 | 7.77
2 4.5 9.70 | 10.08 | 990 | 733 ) 746 | 740 | 866 | 9.04 | 885
Mean | 789 [ 8224 | 806 | 595 | 6.0% | 602 | 7.18 | 7.53 | 7.36
0 6.25 6.73 649 | 454 | 502 | 478 | 570 | 621 | 596
= 1.5 7.79 8.08 7.94 592 | 6.19 6.06 7.35 | 7.60 7.48
= 30 | 841 ) 864 | 853 | 641 | 6.18 | 630 | 7.59 [ 758 | 7.59
@ 4.5 992 | 1029 { 1011 | 757 } 762 | 760 | 924 | 922 | 9.25
Mean | 8.09 844 8.27 6.11 | 625 | 6.189 | 7.47 | 765 | '1.56
- 0.0 6.25 6.73 6.49 454 | 5.02 4.78 5.70 | 6.21 596
S5 1.5 7.58 7.82 7.70 579 | 594 5.86 7.07 | 7.31 7.19
§ 2 30 836 | 8.58 847 | 637 | 618 | 628 | 762 | 7.64 | 7.63
u.s 9.81 | 10.19 | 1000 | 745 | 754 | 750 | 895 { 9.13 | 9.15
LSDyus type n.s 0.16 0.01 009 ] n.s n.s 0.16 | 0.16 | 0.04
LSD g5 fevel 0.11 0.24 098 | 006 | 027 | 0.1] 009 | 0.14 | 0.04
LSD s inter 0.16 n s 563 | 008 | n.s 0.16 | 013 | 0.19 | 0.06
(*) Summation of the 4 prades.

(**) Summation of the 1", 2™, 3"/ grades.
(***) Summation ol the 17 and 2" grades.
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* Generally, these results can be explained due to the simulative effect of foliar
application of Nofatrein and Setreien on yield and its components as they contain
mixture of nutrients which enhance plant growth rate and exert a direct effect on
yield and its components. The role of these micronutrients was clear in
photosynthesis in leaves. The importance -of micronutrients in many biochemical
process in addition to activation of several enzymes especially SH-enzymes which
increase planting growth, yield and endogenous parameters of plant involve in the
main ;metabolic process especially with energy co-enzymes, carbohydrates and
protein metabolism and improve biosynthetic activity. These results are in harmony
with those obtained by Khalil (1999); El-Seifi et al. (2004); Negm et al. (2004);
Ranjbar & Bahmaniar (2007) and Shaheen et al. (2008).

2. Bulb fresh and dry matter weights .

Data presented in Table 4 pointed out that average weight values of bulb, bulb
dry mater, dry mater, and the response percent over control were significantly
increased as affected by the different foliar application treatments of both
Nofatrein and Setrein compared with the control (0). The lowest values of all
parameters were with the unsprayed treatment while the highest values were with
(D) and (H) treatments for Nofatrein and Setrein in both seasons.

Conceming to the average weights of bulb, the high values in the first season
were 57.74 and 58.93 gm/plant and in the second season were 60 and 61.25
gm/plant for (D) and (H) treatments, respectively. Likewise bulb dry matter and
the response per cent over control took the same trend of average weight of bulb
in both seasons, where the maximum values were at (D) and (H) treatments in
both seasons.

3. NPK contents in garlic bulb and their uptake

Data in Table 5 indicates a significant increase in total NPK content as
influenced by foliar application of Nofatrein and Strein in comparison with
control and the highest value was obtained with (D) and (H) treatments in the two
seasons. It is worthy to say that the values of both parameters in second season is
higher than those obtained in the first season, this is attributed to, relative
improvement in soil properties (Table 1), and consequently more availability of
nutrient elements therewithal responsibility of plant to foliar application of
nutrients, these results were in agreement with that obtained by Hassan et al.
(2004). On the other hand there are significant differences among (D) and (H)
treatments in the two seasons.

Concerning to the effect of foliar application on NPK uptake (Table 6).
revealed a positive significant increase in all treatments in both seasons compared
with control and also indicated that the maximum values of NPK uptake were
found in the (D) and (H) treatments (4.5 V/fed Nofatrein or Setrein).
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TABLE 4. Effect of foliar application of Nofatrein and Setrein on bulb dry matter,
average weight of bulb, bulb dry matter and response percent over control .

437

Characters | gm / plant ('F.W) L gm / plant (D.W) Response percent over —{
e Average weight of T Bulb dry matter control
//t,,,x bulb
g s s1 S2 | Mean | SI S2 | Mean | sI1 S2 | Mean
| 0 [3720] 4006 | 3863 | 973 | 991 | 982 | 100.00 | 10000 | 100.00
"ﬂ_E) 1.5 43.81 | 45.00 | 44.4} 10.13 ] 1030 | 1022 | 117.76 | 11233 | 115.05
':g 3.0 4941 | 50.66 | 50.04 12.15 1237 | 1226 | 132.82 | 12646 | 129.64
z 4.5 57.74 | 60.00 | 58.87 13.05 1326 | 13.16 | 155.21 149.78 | 152.50
Mean | 47.04 | 4893 | 47.99 11.27 1146 | 11.37 12645 | 122.14 | 124 .30
l 0 3720 | 40.04 | 38.63 9.73 991 9.17 100.00 | 100.00 | 100.00
= ( 15 4640 | 48.10 | 47.25 10.20 10.3] §0.26 1 124.73 120.06 | 122.40
£ 730 [5006 [ 5143 | 5075 | 1245 | 1252 | 1249 | 13457 | 12838 | 13148
N 4.5 5893 | 61.25 | 60.22 13.17 | 13.52 | 1335 | 15841} 152.89 | 15565
Mean | 48.15 | 50.21 | 49.18 1124 {1 1139 ] 1146 | 12943 | 12533 | 127.38
- 0.0 3720 | 40.06 | 38.63 937 9.21 9.82 100.00 | 100.00 | 100.00
g ] 1.5 45.11 | 46.55 | 45.83 10.17 | 1031 1030 | 12125 | 11620 1 11873
g ;'->3 30 4974 | 51.05 | 50.40 1230 | 1245 | 12.38 | 133.70 | 127.42 | 130.56
4.5 5834 | 60.62 | 5948 13.11 1339 | 1325 | 156.81 | 151.34 | 154.08
LSDoestype | 0.63 0.95 0.77 n.s n.s n.s n.s 1.81 1.50
LSDus level | 0.89 .00 | 0.59 0.04 (.06 0.52 0.76 2.53 1.35
L.SD s inter ns 1.41 r 083 0.06 ns ns 1.08 3.58 1.40

TABLE 5. Effect of foliar application of Nofatrein and Setrein on N P K content in
garlic bulbs.

Characters N % P% K %
7}~(.a
o,

Z308 Si S2 S1 S2 S1 S2
0 1.63 1.67 0216 0225 1.40 1.42
§ s 216 214 0252 0.288 152 1.95
g 3.0 2.20 227 0.254 0.320 1.98 2.10
z 45 2.32 2.36 0.270 0.324 2.1 2.13
Mean 2.08 2.11 0.248 0.289 1.85 1.90
I 0 1.63 1.67 0216 0.225 1.40 1.42
£ 1.5 2.14 2.17 0.254 0310 1.94 1.96
% 30 225 2.28 0.256 0.324 1.99 2.12
] 45 2.34 239 0.288 0.334 2.13 2.14
Mean 2.09 2.13 0.253 0.298 1.87 1.91
.o 0.0 1.63 1.67 0216 0.225 1.40 142
TS 1.5 2.15 2.15 0.253 0.299 193 1.05
B 3.0 2.22 227 0.255 0322 1.98 211

L 45 233 2.38 0279 0.329 2.12 213
[ LSD s type 0.02 n.s n.s 0.020 n.s n.s
1.SD s level 0.0 0.0 0.01 0.01 0.04 0.01
LSD s inter 0.02 0.02 0.02 n.s n.s n.s
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TABLE 6. Effect of foliar appllcatlon of Nofatrein and Setrein on N, P and K
.. -amounts in garlic bulbs. ,

N P K
(mg / Plant) (mg/ Plant) (mg / Plant)

S S2 Mean S1 S2 Mean S1 S2 Mean
0 158.60 | 165.50 | 162.05 | 21.17 | 22.30 | 21.74 136.22 | 140.72 | 138.47
E 1.5 218.81 | 220.42 | 219.62 | 25.53 | 29.66 | 27.60 | 194.50 | 200.58 | 196.68
'.5 3.0 267.30 | 280.80 | 274.05 | 30.66 | 39.58 | 3512 | 240.57 | 259.77 | 250.17
z 4.5 302.76 | 31294 | 307.85 | 3518 | 4296 | 39.07 | 27493 | 282.44 | 278.69
Mean | 236.87 | 24492 | 240.90 | 28.14 | 33.63 | 30.89 | 210.31 | 22095 | 215.63
0 158.60 | 16550 | 162.05 | 21.17 | 22.30 | 21.74 | 136.22 | 140.72 | 13847
= 1.5 21828 | 219.60 | 21894 | 2591 | 3196 | 2894 | 197.88 | 202.08 | 199.98
% 30 281.70 | 28546 | 283.85 | 31.87 | 40.57 | 3622 | 247.76 | 26542 | 256.59
< 45 308.18 | 323.13 | 315.86 | 37.93 | 45.16 | 41.55 | 280.05 | 289.33 | 284.69
Mean | 241.69 | 24842 236.4 21.17 | 2230 | 32.11 21548 | 22439 | 21994
) 0.0 158.60 | 16550 | 162.05 | 29.22 | 2500 | 21.74 136.22 | 140.72 | 13847
; T; 1.5 218.55 | 220.01 | 219.28 | 25.72 | 30.81 28.27 196.19 | 20147 | 198.83
E = 3.0 27450 | 283.13 | 27895 | 31.27 | 40.08 | 3567 | 244.17 | 262.60 | 253.39
4.5 30697 | 31804 | 311.86 | 36.56 | 44.06 | 4031 | 277.49 | 285.89 | 281.69

Lfyig"" n-s ns n.s 028 | ns n-s ns ns ns
L3Duos | 063 | 2568 | ™% | 112 | 080 | Y87 | 092 | 2564 | 2%

Lisl:?e“r“s 0.89 ns 406 ns ns n.s 1.30 ns n.s

It is better to say that the positive effect of Setrein compound maybe due to
its micronutrient contents and active citric acid which may absorbe by leaves of
plant and enhancing photosynthesis, thereby increase chemical contents in
different plant tissues these results are in harmony with those of Gouda (2002);
Hassan et al. (2004) and Shaheen et al. (2008).

4. Micronutrient contents in garlic bulb and their uptake

It is clear from Table 7 that all treatments led to increasing in micronutrients as
compared with control. The highest values were obtained at the treatment (4.5 l/fed)
of both (D) and (H) treatments. This might be due to the enhancing effect of active
citric acid and micronutrients on some metabolic activities in the plants. The same
results were obtained by Deyab (1989); Raffat & Balbaa (2001) and Negm et al.

(2004).
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TABLE 7. Effect of foliar application of Nofatrein and Setrein on micronutrients
content in garlic bulbs.

N Characters Micronutrients (mg/ kg)
s
2"';,0 Fe Mn Zn
Gy s
o S1 S2 S1 ) S1 S2
0 23.21 24.60 15.51 16.50 16.41 17.37
=
2 15 25.79 26.11 16.53 17.55 18.57 19.45
& 3.0 27.65 27.78 17.54 18.57 2045 2047 |
z 45 29.37 29.80 19.47 20.59 21.47 2249
Men | 2651 27.07 17.26 18.30 15.70 19.95 |
0 2321 | 24.60 15.51 16.50 16.41 17.37 |
= 1.5 26.41 26.75 18.55 19.57 19.46 2047 |
[}
2 3.0 2951 29.58 19.57 20.59 21.49 22.49
45 3132 32.94 21.60 22.63 22.52 23.54
Mem | 2761 2847 1881 19.82 19.97 20.79
- 0.0 2321 24.6 15.51 16.50 16.41 17.37
=2 15 26.1 26.43 17.54 18.56 18.97 19.96
s 3.0 2858 28.68 18.56 19.58 2097 | 2148 |
45 30.35 3137 | 2034 2161 22.00 23.02 |
LSD g5 type 0.013 0.041 0.013 n.s n.s ns |
LSD ¢ o5 level 0.040 | 0040 | 0018 0.040 0.013 0.016
LSD g5 inter 0.056 0.056 0.018 0.0356 ns | 0018

Data in Table 8 revealed that the garlic uptake of Fe, Mn and Zn in both
seasons were increased significantly with increasing the Nofatarien and Setrein
levels in comparison with control. Data clearly demonstrate that the application of
Nofatrein and Setrein compounds at different rates to garlic obviously increased
concentrations of Fe, Mn and Zn uptake especially at the rate of 4.5 I/fed (D and
H treatment). This results were in line with Negm (2004) and Ranjabr &
Bahmaniar (2007).

5. Quality of garlic bulb

The effect of foliar application of Nofatrein and Setrein on chemical
constitutes of garlic at harvest time are obtained in Table 9. It is obvious that
foliar application had a significant effect on all parameters in both seasons, the
highest values were at D and H treatments compared with the control, on the
other hand, increased rate of total carbohydrate (54.26 and 54.49 gm/100g D.M),
total protein (14.62 and 14.79 gm/100g D.M) and volatile oil yield (8.51 and 8.60
l/fed) where confirmed by the means of these parameters for Nofatrein and
Setrein respectively. These results are in agreement with those obtained by Abou-
El-khair (2004) and El-Seifi et @l (2004) due to increase chemical content in
garlic bulb. Also, similar results were obtained by Tien et al. (1979), Kamel ef al.
(1983); Bouten er a/. (1985) and El-Haddad er a/ (1993) who illustrated that

Egypt. J. Soil. Sci. 48, No. 4 (2008)



440 M. A. HASSAN et al.

nutrient elements (P, Fe, Zn, Mn and K) were contributed with some
phytohormones such as gibberellins and cytokinins and hence increase chemical
contents in different plant tissues. Abou Hadid et al. (1998) also found that
applied nutrient solution (N, P, K, Ca, Mg, S, Fe, B, Mn, Zn, Mn, Cu) to garlic
plants increased clove weight, bulb weight, total yield and volatile oil yield.

TABLE 8. Effect of foliar application of Nofatrein and Setrein on micronutrients
uptake in garlic bulbs .

}Chamcters B Micronutrient uptake (mg/plant) ]
rj/"t,% Fe ) Mn Zn
%y % St S2 | Mean | Sli S2 | Mean S1 S2 Mean
0 023 | 024 | 92 | o015 | 017 | 016 | 016 | 017 | 016
£ Is 026 | 027 | 027 | 017 | 018 | 017 | 019 | 020 | ©0.19
g 30 034 | 033 | 033 | 021 | 023 | 022 | 025 | 025 | 025
2 45 039 | 040 | 039 | 025 | 027 | 026 | 028 | 030 | 029
Mean | 031 | 032 | 93V [ 020 [ 021 | 920 | 022 | o023 | 0%
0 023 | 024 | 9B | ous [ o017 | 016 [ g16 | 017 | 016
= 15 027 | 027 | 027 | 019 | 020 | 019 | 020 | 022 | 02
g 3.0 036 | 037 | 033 | 026 | 026 | 026 | 027 | 028 | 027
& 45 041 | 045 | 044 | 028 | 031 | 030 | 030 | 032 | 031
Mean | 031 | 032 | 032 | 022 | 024 | 923 | o023 | o025 | 024
- 00 | 023 {024 | 023 [ q4s [ o017 | 016 | o016 | 017 | 016
Q
=S 15 027 | 027 | 027 | 018 | 019 | 018 | 019 | 021 | 020
S L
£21 30 035 | 035 | 032 | 023 | 025 | 024 | 026 | 027 | 026
45 040 | 043 | 042 | 027 | 029 | 028 | 029 | 031 | 030
LSDyostype | 0.0001 | 0.001 | 0013 | 00001 | ns | ™S ns ns | 00130
LSDyos level | 0.001 | 0.001 | 0040 | 90001 | 0.001 | 90126 | 90001 | 0.0001 | 0-003
LSDggsinter | 0001 | 0.001 | ™S | 00001 | 0.000 | ™S ns | 00001 | ™3

Concerning the accumulation of NOj or NO; in edible food represent a

serious problems for human’s health, because NO; or NO; absorbed into blood

+

and may oxidize Fe'" of hemoglobin to Fe™™ and hence producing
methemoglobin, which can not transport oxygen (Swann, 1975), therefore using
of foliar spray nutrients which are free from harmons are very important to plant
nutrition and also to prevent nitrate contents from exceeding over recommended
limit according to Schiitt (1977) and Corré & Preimer (1979) who mentioned that
the standards for nitrate content of vegetables ranged from 600 to 1200 mg/kg
fresh vegetable product.

In this context, data in Table 9 clarifed that nitrate content located between
recommended limit in the. previous mentioned where the values ranged from 1079
to 1112 mg/kg fresh weight.
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TABLE 9. The bulb quality at harvest time of garlic plant influenced by foliar application of Nofatrein and Setrein.

Characters gm/100g (D.M)* Nitrate Yolatile oil yield
’ Zaf,a Total carbohydrate Total protein mg/kg EW {V fed)
@,
g 75 S1 S2 Mean S1 S2 Mean St S2 Mean S1 S2 Mean
0 48.28 49.72 49.00 10.19 10.44 10.32 1079 1086 1082 5.31 5.64 5.48
5 1.5 52.13 52.44 52.29 13.50 13.38 13.44 1086 1091 1088 7.46 7.65 7.56
'.5 3.0 53.20 53.29 53.25 13.75 14.19 13.97 1095 1096 1096 7.78 7.88 7.83
Y
Z° 45 54.11 :4.40 54.26 14.50 14.75 14.62 1108 112 1110 845 8.54 8.51
Memn 5193 | 5246 52.20 12.99 13.19 13.09 1092 1096 1094 7.25 7.43 1.34
0 48.28 49.72 49.00 10.19 10.44 10.32 1079 1086 1083 5.31 5.64 5.48
- 1.5 51.87 52.36 52.12 13.38 13.56 13.47 1080 1083 1082 7.39 7.61 7.50
B 3.0 53.30 53.30 53.30 14.06 14.25 14.16 1086 1087 1087 7.82 7.90 7.86
5;’ 45 54.21 54.76 54.49 14.64 14,94 14.79 1097 1104 1101 8.51 8.65 8.60
Mem 51.92 52.54 5223 13.07 13.30 13.19 1085 1090 1088 7.26 7.45 7.63
o 0.0 48.28 49.72 49.00 10.19 10.44 10.32 1079 1086 1082 5.31 5.64 5.48
% ] 1.5 52.00 52.40 52.21 13.44 13.49 13.35 1083 1087 1085 7.43 7.63 7.53
§ 2 30 53.25 33.30 53.28 13.91 14.85 14.22 1090 1091 1092 7.80 7.89 7.85
4.5 54.16 54.53 5438 14.57 14.62 14.60 1102 1108 1105 8.48 8.60 8.55
LSD g5 type n.s n.s ns n.s n.s ns 3.78 0.96 ns n.s n.s n.s
LSD g5 level 0.1378 0.1319 0.07 0.18 0.06 0.04 5.02 0.93 n.s 0.06 0.040 0.04
LSD 445 inter 0.1949 ns 0.01 0.26 ns 0.06 ns 1.31 ns ns 0.056 0.06

* dry matter.

** fresh weight.
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6. Weight loss per cent

Data in Table 10 elevated that percentage of total weight loss of garlic bulb
{Balady cultivar) significantly increased throughout storage period for ten months
in both seasons. Data illustrated that increasing the storage period from 30 to 300
days constantly reduced stored garlic bulb weights in both seasons. In this
respect, Zaki (1984) found that the percentage of total weight loss throughout
storage period was higher in Chinese. Than American and Balady cultivars. A
side from observed that the greatest weight loss in both seasons recorded with
treatments at 4.5 l/fed (D and H treatments) indicating that the increasing of
weight loss of bulb in all treatments during storage period was a positive
correlation (r = 0.98**) with the increasing of average (Table 4).

These results might be due to cell sap water loss through evaporation and dry
mater loss through high respiration and loss of high moisture content and
emaciation and finally weight loss in the stored bulbs. These results are in
agreement with those reported by Osman er al. (1996); El-Mansi ef al. (1999); El-
Seifi ef al. (2004) and Abou El-Khair (2004).

TABLE 10. Weight loss percentage after ten months.

< Characters | Weight loss percentage

30 60 90 120 150 180 210 240 270 300
days | days | days | days { days | days [ days { days | days | days

Season 1

6.52 | 7.64 | 837 | 10.18 | 11.56 | 13.61 | 15.81 | 17.36 [ 20.53 | 23.31

1.5 784 | 843 | 9.72 | 11.29 | 1395 | 1457 | 17.36 | 19.45 | 21.19 | 24.23

795 | 875 | 987 | 1141 | 14.10 | 1463 1 17.51 | 19.60 | 22.33 | 26.58

Nofatrien
[Ve)
=

45 811 ) 9.10 | 995 | 11.56 | 1427 | 1474 | 1764 | 19.71 | 2555 | 29.17

0.0 652 | 764 | 837 [ 10.18 | 11.56 | 13.61 | 1581 { 17.36 | 20.53 | 23.31

1.5 761 | 825 1 953 | 11.10 | 1375 | 1432 | 17.24 | 15.28 | 20.31 | 23.16

3.0 772 | 858 | 964 [ 11.25 | 1392 4 1445 | 1741 | 1943 | 22.11 | 2547

Starein

4:5 8§26 [ 925 | 1010 | 1163 | 1431 | 1483 | 17.78 | 19.82 | 26.17 | 33.18

LSD o5 type n.s ns | 002 ns 0.07 ns n.s n.s n.s 0.16

LLSD(\_()_S level | 043 | 004 | 016 | 097 | 018 | 097 | 0.17 | 023 | 039 | 008

LSDygs inter ns 0.06 ns n.s n.s n.s ns ns 0.54 0.11

Season 2

o 0.0 675 | 785 | 864 | 1029 | 11.75 { 13.80 | 1591 | 18.10 | 20.77 | 23.80
'fE) 1.5 833 | 916 | 1026 | 11.54 | 1415 | 1440 | 17.39 | 1940 | 21.63 | 25.71
i‘; 30 847 [ 912 | 1053 | 1167 { 1433 ) 1453 | 17.60 | 19.53 | 24.56 | 2891
- 4.5 834 | 931 | 1064 | 1171 | 1450 | 1492 ; 17.81 | 1997 | 26.97 | 33.88
c 0.0 675 | 785 | 864 | 1029 | 11.75 | 13.80 | 1591 | 18.10 | 20.77 | 23.80
kS 1.5 811 | 910 | 10.11 | 11.36 | 14.10 | 14.27 [ 17.18 | 19.27 | 2147 | 24.16
= 3.0 825 | 9.11 ] 1024 | 1151 | 14.12 | 1432 | 1746 | 19.36 | 24.35 | 27.15

45 8.65 | 946 | 1072 | 11.83 | 14.60 | 15.10 | 17.90°| 20.11 | 27.81 | 34.02

LSDuustype | 0.021 | n.s n.s n.s ns ns ns n.s 0.01 0.19

LSDypslevel | 0.07 | 010 | 004 | 0.06 [ 006 [ 006 | 0.07 [ 0.19 | 0.07 | 0.04

FLSDuus inter | 0.10 ns | 006 { 008 | 008 ; 008 | 0.10 n.s 010 | 006

Egypt. J Soil. Sci. 48, No. 4 (2008)



FOLIAR APPLICATIONS ON GARLIC YIELD 443
Concliision ’

It could be concluded that foliar application of Nofatrein or Setrein
(commercial product) as organic plant nutritive compounds which product and
recommended by General Organization for Agricultural Equalization Fund
(GOAEF), Ministry of Agriculture to garlic plant in alkaline soil with mineral
fertilizers (60 kg/fed N, 30 kg/fed P,Os and 45 kg/fed K;0) led to significantly
increased total yield, its components and its quality than un-sprayed treatments
and the highest values were found at the rate of 4.5 l/fed for both Nofatrien and

Setrein.
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