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ABSTRACT: Tow field experiments were carried out at Gemmeiza
Research Station during the two summer seasons of 2000 and 2001 to
investigate the effect of foliar application of urea or baking yeast each alone
or its different combinations on growth, yield and tubers quality of potato,
Diamant CV,

The obtained results indicated that, follar application of urea had no
significant effect on all growth characters in the first season , but in the
second one, spraying potato plants with 1% urea significantly increased
number of maln stems, number of branches and number of leaves/ plants.
Foliar application of baking yeast specially 5, 10 or 15 g/ L produced the
highest values of each growth characters, number of tubers/ plant, yield/
plant, contents of N, P and K in both leaves and tubers, starch and specific
gravity of potato plants in the two growing seasons.

The combination of 1% urea and 20 g/ L of baking yeast in the first season
and 10, 15 g/ L in the second one gave the highest values of the above
mentioned characters.

Key word's: Baking yeast - Urea - Potato ~ (Solanum tuberosum , L.).

INTRODUCTION

Potato (Solanum tuberosum , L.) is one of the most important and popular
vegetable crop grown in Egypt for local consumption and export. Mineral or
bio-fertilizers are important factors for higher yield of potato tubers. Nitrogen
play an important role in plant growth and its productivity. In this respect,
several workers revealed that , application of nitrogen led to significant
increases in plant growth and development (Klein, et al., 1990, Parke, 1991
and Whips and Lynch, 1986).

Baker's yeast as a natural bio-stimulant appeared to introduce an
astonished effect on growth of many plants, since it has three basic
functions, i .e carbon dioxlde production, formation of alcohol as well as
organic acid and esters (Magoffin and Hoseney 1974, Martinez — Anoya et al.,
1990, Nadi, 1995 and Khalid, 1998). Foliar spray of common bean plants with
baking yeast at 5 g/L improved plant growth, number and weight of pods /
plant (Fathy and Farid, 1996). Moreover, foliar spray of 2 g/Lbread yeast
increased plant growth, total yield and quality of eggplant (Hewedy et al.,
1996) and (El - Ghamriny et al., 1999) on Tomato plants.
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The objective of the present investigation to study the effect of baking
yeast and urea foliar nutrition on vegetative growth, yield, quality and
chemical constituents of leaves and tubers.

MATERIALS AND METHODS

The present study was carried out at EL. Gemmeiza Agriculture Research
Statlon, Gharbiya Governorate during the summer seasons of 2000 and 2001.
physical and chemical characteristics of the experimental soil are shown In
Table (1).

Imported cut seed tubers of potato, Diamant CV. were planted in rows five
meter in length and 0.75 m In width,

The distance within the row Is 0.25m. the experimental unit area was 15 m
consisted of 4 rows, the middle rows were iet for measure the yield, while the
rest rows were assigned for taken vegetative samples to measure growth
characters.

Potato seed tubers were planted on January 20™ and 24" in the first and
the second seasons, respectively. All experimental units received identical
levels of NPK fertilizers where ammonium nitrate (33.5% N) was applied at
120 Kg N/ fed. two times after 40 and 60 days from planting, mono calcium
super phosphate (15%. P,O;s) at 75 kg P,0s/ fed during soil preparation and
potassium sulphate {48% K;0) at 96 Kg K,O/ fed. two times, the first during
seed planting and the other 40 days after planting.

Baker’'s yeast was prepared by mixed It with sugar at ratio of 1: 1 before
dissolving in water, then left for 12 hours before spraying. Baker's yeast
concentrations were 5, 10, 15 and 20 g/L. Chemical constltuents of baker's
yeast were shown in Table (2).

2
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Table (1): Physical and chemical characteristics of the experimental soil
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Table ‘Zl Comgosltion of §aker's Yeast.

Protein 47%

Carbohydrate 33%

Minerals 8%

Nucleic acids 8%

Lipids 4%

A pproximate composition of minerals

Na 012mglg 8.00u/g
Ca 0.75 se 0.10
Fe 0.02 Mn - 0.02
Mg 1.65 Cr 2.20
K 21.00 Ni 3.00
P 13.50 Va 0.40
S 3.90 Mo 0.40
Zn 0.17 Sn 3.00
Si 0.03 Li 0.17
A pproximate composition of vitamins :

Thiamine 60-100p/g
Riboflavin 35-50

Niacin 300 - 500
Pyridoxine Hcl 28

Pantorhenate 70

Biotin 13

Cholin 4000

Folic acid , 5-13

Vit - B12 0.001

Urea (46% N) was used at rate of 1% to increased activity and efficiency of
baker’s yeast 3 times, 40, 50 and 60 days after planting. Foliar application of
each yeast or urea was applied in the early morning using a wetting agent.

The experimental design was split plot with four replications where urea -
foliar appliication was arfdnged in the main plot and the beaker yeast foliar
application was assigned in the sub plot. The normal agricultural practices
commonly used in growing potatoes were done.

Data were tested by analysis of variance (Little and Hills, 1972) Duncan
multiple range test (D M R T) was used for comparisons -among treatments
means (Duncan, 1965).

Seven days before harvesting, five plants from each sub plot were
randomiy selected to determine the following growth characters: stem
length, number of main stems, number of branches/ plant, number of leaves /
plant and leaves dry matter percent.

The hills of the: same plants were digged and the total yield/ plant was
recorded. Tubers yield were graded to different sizes i.e, > 60 mm, 35 - 66
mm and < 35 mm in diameter.
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Percentage of dry matter and specific gravity were measured according to
(Nissen, 1955) and starch as (Simmonds, 1977). two weeks after harvesting.

Leaf and tuber peel tissues were oven dried at 70 ¢ for 48 hours in air
forced ventilated oven. The dried samples were ground and used for
determine N% (Kock and Mc Meeking, 1924), P% (Trough and Mayers, 1939)
and K% (Jackson, 1967).

RESULTS AND DISCUSSION

A — Vegetative growth.
1- Effect of foliar application of urea :

Foliar application of urea had no significant effect on all vegetative growth
characteristics in 2000 season. On the other hand, the spray of 1% urea
increased number of leaves per plant in the 2001 study, (Tables 3 and 4).

2- Effect of baking yeast :

Spraying potato plants with baking yeast at a rate of 5 and 10 g/L
produced the heighest stem length, number of main stems, branches and
leaves per plant in both seasons. Similar simulative effects of baking yeast
were reported on vegetative growth of tomato (Midan,1986; Hewedy et al,
1996 and EI-Ghamriny et al,1999) and eggplant (Fathy and Farid, 1996).

Table (3): Effect of urea and bakers yeast on vegetative growth of potato at
summer season of (2000).

Chre. Stem No. of main No. of No. of leaves / Leaves dry
tength stem / branches plant weight ( % )
Treatments _ {cm) ___pilant ___/plant
2000 season

0 % urea 77 =87 1974 9.647 70-356 10.464
1 % urea 73-29 2.571 11.307 62.956 9.898

F. test N.S N.S N.S N.S N.S
§ gyeast/L 80.3%8a 2.108 120722 76.4152 10.082
10 g yeast /L 73.04b 2.292 9.530 ab 58.875 be 9.702
15 g yeast /L. 74. 45 ab 2125 8.930b 55,183 ¢ 10.520
20 g yeast /L 73.83 b 2.558 11.375ab 76.150 ab 10.420

F . test * N.S * . N.S
0%ureax5 gyeast | 78.53ab 21330 12.143 ab 91.580 a 11.033 a
0 % ureax 10 gyeast | 79.92ab 2.083b 10.567 be 74.750 ab 9.830a-c
0%ureax15gyeast | 76.17 ab 1.833b 7993 ¢ 54.760 be 10.253a-¢
0 % urea x 20 g yeast 75.67 ab 1.833b 7.883¢ 60.333 be 10.740 ab
1%ureax5 gyeast | 82.25a 2,083 b 12.000 ab 61.250 be 9.130¢
1% ureax 10 gyeast | 66.17 ¢ 2.500 b 8.493 be 43.000 ¢ 9.573 be
1% urea x 15 gyeast | 72.75bc 2417 b 9.867 be 55.607 be 10.787 ab
1 % urea x 20 g yeast 72.00 be 3.283a 14.867 a 91.967 a 10.100a-¢

F. test - - - - -

* and N.S indicate significant differences at P < 0.05 and not significant , respectively according

to F, test.
- Means designed by the same letter are not significantly different at the § % level according to

Duncan's test.
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Table w: Effect of urea and bakers yeast on vegetative growth of potato at

summer season of (2004).
Chrc. Stem No. of main No. of No. of leaves / Leaves dry
Jength stem / branches plant weight (% |
{em) plant Iplant
Treatments
Season 2001
0 % urea 64.925 2.225b 9.292a 81.750 b 6.375
1 % urea 62.092 2.580 a 8.917 b 87.808 a 6. 133
F.test NS : : . NS
5 gyesst/L 64.250 a 2. 400 ab 9917 a 83.300 b 6.000
10 g yeast/L 63.767a 2400ab 10.317 a 92. 867 a 6.083
15gyeast/L 66.950 a 2277 b 8.883b 94.367 a 6.367
20 g yeast /L 59.067 b 2.533a 7.300 ¢ 68. 583 ¢ §.567
F. test : : : . NS
0%ureax5 gyeast | 64.400ab 1.967d 9.900 a 69.233 e 5.66Tb
0 % urea x 10 g yeast 65.800 ab 2233bd 10133 a 89.600 a 6.200 b
0 % urea x 15 g yeast | 65.433 ab 2133 ¢cd 7.767 b 94.300 a 6.167 b
0 % urea x20 g yeast 64.067 ab 2.567 ab 9.367 a 73.867 b 7.467 a
1% urea x5 gyeast | 86.100ab 2833 a 9.933 a2 97.367 a 6.333b
1% urea x10.gyeast .} 61.733b 2.567 ab 10.500 a 96.133 a 5.967b
1% urea x15 g yeast 68. 467 a 2.420 be 10.000 a 94.43)a 8.567b
1% urea x20 g yeast | 54.067 ¢ 2.500b 5.233 ¢ 63.300¢ 5.667 b
| F. m' * L] - * -
* and N.S indicate significant differences at P < 0.06 and not significant, respectively according

to F. test.
- Means designed by the same letter are not significantly different at the 5§ % level according to

Duncan’s test.

The enhancing effect of baking yeast on vegetative growth might be due
to its high content of cytokinins (Skoog and Miller, 1957). That are reported to
delay the degradation of chiorophyii via the inhibition of chlorophyllase
enzyme. Moreover, cytokinins enhance the synthesis of protein and RNA that
are closely related with delaying the aging of leaves (Natio et al, 1981).

Yeast was identified as a source of B vitamins and certain micronutrients,
so It is expected to Improve plant growth. In accordance with this drawn
conclusion, Abd-El- Fattah and Arisha (2000) and Arisha (2000) noted that
vitamin B at the concentration of 2.5 ppm significantly increased stem length
of common bean. However, the fermentation process that occurred in the
presence of yeast produces CO; in high quantity, a factor that may increase
photosynthesis and consequently plant growth.

Another explanation could be thought of as yeasts are capable of
producing certain growth promoting substances such as hormones and
amino acids (Armanious, 1987}, that may enhance plant growth.

3- Combined effect of urea and Baking yeast :

The interaction effect between concentration of yeast and presence of
urea on stem length was Inconsistent indicating that 5g/ L. yeast showed that
highest value in 2000 study as compared with 15 g/ L yeast in 2001. yeast via
its cytokinins content (Skoog and Miller, 1957) and the high content of vit- Bs
and minerals (Table, 2) might be play a considerable role in orientation and
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translocation of metabolites from leaves into the Productive organs. (Arisha.
1982; Faris and Mahasen. 1991; Megali et al, 1994; EI-Ghamriny et al,1999
and Mohamed et al, 1999).

B - Yield and its components :
1- Effect of foliar application of urea :

Data in Tables (5 and 6) indicated that urea had significant effect on
tubers number less than 35 mm in dlameter and tubers-yleld. The plants
treated with 1% urea solution produced the highest numbet'and weight of the
tubers less than 35 mm in diameter in 2000 and tubers number per plant,
tubers number and weight over than 60 mm and 35 - 60 mm in diameter in
2001 study.

2- Effect of baking yeast :
Baking yeast a rate of 5, 10 and 15 g/L produced plants having the highest
tubers number and weight / plant in the first season, as well as the rate of 20

g/L in the second one.

3- Combined effect of urea and Baking yeast :

Data in Tables (5 and 6) showed that there was a significant effect by the
interaction between urea and baking yeast foliar application on tubers
number and weight with their grading in both seasons. Treated plants with
1% urea + § or 10 g/L baking yeast produced the highest tubers number and
weight with their grading in both seasons. In this concern, yeast via its
cytokinins content (Skoge and Miller, 1957) and the high content of vit. Bs
and minerais (Table, 2) might be play a considerable role in orientation and
translocation of metabolites form the leaves into the production organs.

Table (5): Effect of urea and baker yeast on potato yield at summer season of

_(2000) year.
Chre. _L " Tubers number Tubers weight
e, S Ll —
Plant > 80 {mm) 35-80 <3k Plamt(g) > mm u-wtnn) <3
dlameter (mm) {mm) diameter diamater (mm}
diameter diamaws
| Trestments S
S T N —
0% ursa 9.3%7 2587 4. 24670 1158.468 b 679.483 487 . 858 MATL
1% ures 12.232 2.880 85.087 4303 1280.903 2 $88.742 508.183 17,0582
| F.test N.$ NS NS * * NS NS *
i Q yeast s 11987 a 3.0002 l.ﬁ [ 3467 ab 1348817 a 723.583 “;. 480 100.803
10 gyeast/L 126738 2087 a 5.433 a0 4.333s 1272 . 6802 $20.800 3 §24.03 116.817
15gyeast/L 10.328 b 27338 4187 ¢ 3.400 ab 1MNIMTL 824, 703a0 448. 583 T4. 950
20 g yoast /L 9.273 b 2233 4.400 be 2.800b 1087. 100 b 814 183 0 460, 017 112.900
U TS L SN —— - e NS ] N3
0 % urea x 5g ysast 10.343 be 2.600 b 5.467 ab 1.933¢ 1272.933 be §31.900 be 629.267 111.767
0% uea x 10 g yeast 12400 2600 bc §.13%b J46T 0 1138487 co 534547 ¢ $14,53) 37.387
0% urea x 18 g ysast 9.763 b¢ 2.800 3 31083 b 3.000 b 1170.000 cd 852187 b 449,600 88.133
0% ures x 20 g yeast $.280¢ 2207 ¢ 4487 ab 1487c 1081.603d 499.300¢ 483.033 94.200
1 % urea x § g yeuast 13.830a 3,400 a 58008 44008 1498 700 2 818.487 2 75.433 107.600
1% wres x 10 g yeast 14.107» 3133 ab 8.733a 8.2008 1400 . 83 ab 728033 a0 §33.60 180.2¢7
1% urea x 15g yeast 10.607 b 2,087 be 4.400 ab 3.000 ab 1127.733%d 597. 400bc 449.667 80.787
| 1% ures x 20 10.297 be 2.200 ¢ 4.333ab 3.73 ab ﬂ_t_OLMI cd $29.087 ¢ 462.000 129.600
F.tast v BEEEE ma ey g . N.S NS
— NS L.
* and N.S indicate significant differences at P < 0.05 and not significant , respectively according

to F. test.
- Means designed by the same letter are not significantly different at the 5§ % level according to

Duncan’s test.
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Table (6): Effect of urea and baker yeast on potato yield at summer season of

(2001) year.
e—— -
Chre. Tubers number Tubers weight
Plant >60 35-60 <35 Plant(g) >80 mm 35-60 <35
(mm) {mm) {mm) diameter {mm) {rm)
di t di di diameter diameter
Treatments
Season 2001
— S —————
0 % urea 9.102b 1410 26920 4.292 717.328 234388 b 291.667 193,800
1% urea 10.067 & 1.978 8 3.217a 4.392 740,842 283.442 0 299.342 178.692
o ————————— — P —————
F, tast * . ] N.S N.8 R N.8 N.S
e —————— e e S———
59 yeast/L 9.633b 1.850 a 3100b 4017¢c T17.883 276.517a 313960 a 1472170
10 yeast/ L 8.983b 1.833a 2.217¢ 4.450 ad 762.183 261.650 2 261.033 b 196. 1672
16 yeast/ L 9.353 b 1.397b 35502 4.233bc 732.617 204.267 b 296.933 8 20.317 a
20 yeast/ L 30.367 & 1.760 & 2.950 b 4.667 8 763.650 293.187 a 310.100 & 200.283 a
e CLAL
Ftost T T 0 T NS 0 0 .

0% urea x 5  ysast 9.700 2 1333 ¢ 3.333b 4.267b 730.300 191.887 ¢ 348.400 a 183.387h
0% ures x10 g yeast 7.600¢ 1.766 b 1.633d 3600 ¢ 681.800 2718331 241.300 d 176.000 b
O%ursax15gyeast | 8.573b 0.773 ¢ 3.167be 4167 b 702.500 172.133d 253.567 cd 223487 a
0 %ures x20 g yeast 10.533 8 1.7670 2623¢ 51308 774.700 295.600 b 323.400 b 2123678
1%ures xSgyeast | 95678 23678 2847 be 3767¢ 708.067 3814878 312433 ab 131.067 ¢
1% urea x 10 g yoast 10.357 & 1.900 b 2.800 be 53008 742,667 245.487 b 200.767 b-d 216.333 8
1 %urea x15 g yeast 10,123 a 1.900 b 39332 4.300 b 762,533 238.400 b 340.300 » 175.187 b
1 %urea x 20 g yeast | 10. uo a 1. 13: b 3. 217 b A.zm 752.400 290. 1:: b 298, no a-c 188. zoo b

*and N S indicate significant differences at P < 0.05 and not significant , respectively according

to F. test.
- Means designed by the same letter are not significantly different at the 5 % level according to

Duncan’s test.

C: Chemical constituents of the leaves, tubers and their quality :
1-fect of foliar application of urea :

Data in Tables (7 and 8) indicated that N and P,0; of the leaves and N of
tubers increased by urea foliar application in both seasons.

2- Effect of baking yeast :

Data in Tabies (7 and 8) showed that there were a significant effects by
foliar appiication with baking yeast. Sprayed baking yeast at the rates of 10
and 15 g/ L produced plants having a higher N, P and K concentration in their
leaves and tubers compared to other treatments in both seasons.

These results agree with those obtained by khalid ( 1999 ) and Mohamed
et al. ( 1999).

3~ Combined effect of urea and baking yeast :

Effect of the interaction between urea and baking yeast at different
concentration on leaves and tubers N, P and K content are shown in Tables
(7 and 8).

It is evident from these results that all urea and baking yeast treatments
interaction had a significant effects on N, P and K content of the leaves and
tubers in both seasons. Sprayed potato plants with urea and 10 or 15 g/L
baking yeast produced the highest N, P and K constituents in both season.
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Table (7): Effect of urea and baking yeast on chemical constituents of leaves
and tubers and their quality during 2000 summer season.

Chre. Leaves Tubers Tubers Strach L X]
N% I P; Os% | K 0% N% P, 0% K, 0% dry weight [ content %
Treatments %
Sesson 2000
0% ures 3.2420 [ ReaN ] 3421 18480 0.296 2000 16.310 1218 1.089
1 % urea 415 0.804 & 3454 12!_! a 9.37§ 1.997 18.27% 12.020 1.083
F.tast * . jN_.l * N.§ N8 N.§ 1".'8 N.S
S gysam/L 318D 0717¢ 3.300 ¢ 1.78% 0383 1.990 ab 16.276 ab 10.272b 1.0890
10 g yeast/L 33832 0.317b 3617TD 2.003a 0.417 2.837a 18.976 8 10.566 b 1.081b
Wgyeast/L J428a 0.887a 3.60a 1970 ab 0.387 2.0128b 16.044 ab 12134 b 1.089 b
20 '] EmIL 3.342a 0.780 ¢ 3.380¢ 1.912b 0.378 1.962 b 16.078 b 15,433 a 1.088 a
Lo eSS LA
E tost . . . . - . . « .
O%umaxSgyeast §3133d anre 3383 ¢ 147¢ 047 1937380 1s.188 a0 10.0430 1.088 b
0 % urea x 10 g yeast | 3.317bc 0.308 bc 3.600 be 1583 8 0417 2.007 ab 17048 10668 b 1.001b
0 % urea x 18 g yeast §3.317bc b 3887 ab 1833 ed 0.3¢7 1080 18.738 ab 1238 a0 1.0728b
0 % urea x 20 g yeast | 3.200cd 0.7334d 3233 ¢ 1.300¢ 0.383 1.983 ab 14.2020 16.270a 198
1%ures x § g yoast |3.183cd or7d 3.217s 1900 b 0.350 1.007 ab 15.3%0 ab 10801 b 1.060 b
1 % urea x 10 g yeast | 3.480ab .83 0 353%3a-c 200 0417 2.007a 15.808 2 10.868 b 1.001b
1% ursa x 16 g yeast § 38338 $.900 8 3s00a 2.007 ® 0.387 19738 15.548 ad 1M1.418p 1.0e5b
1% urea x 20 g yoast | J.483a 0.767 cd 3487 ¢ 2.023 8 0.387 1.940b 16.864 ab 15.587 a " 1.0808
-;. test . . - . NS . . . .

* and N.S indicate significant differances at P < 0.05 and not significant , respectively according

to F. test.
- Means designed by the same letter are not significantly different at the 5 % level according to

Duncan's test.

Tabie (8): Effect of urea and baking yeast on chemical constituents of leaves
and tubers and their quality during 2001 summer season.

Chre,
Leaves Tubers Tubers swach
dry welght content % 8.G
Troatments v | mox | owow % nom | kox %
Season 200
0% urss 3.438 b [X 1] 4.3 1.930 0.521 2.348 21.167 b 1.94 1.0M
1 % urea 3.713a 1,087 & 4.428 1.982 0.533 2.250 22.017 a 12.767 1.072
F.test - > NS N.S N.3 NS * N3 N.§
Sgyeast/L 3.3926 0920¢ 4.208 b 18700 0.52§ 2.200ab 21.380b 12.858 » 10798
1Wgyeast/L 38172 1.0280 44502 20182 0.592 1478a 22.750a 13.432 1.076 a
18 gysast/L 3.6762 11762 48422 15832 0.817 2.300ab 1.16I0 115052 1.073 s
_z_gnun XS 3617 & 0.878 be 4.300 b 1M20 Q.ATS 2.128b 21.100b 9.687 b 1.067 v
XT] g 5 O - NS . . 0 >
e — et —————————————————————— et e
0% urea x 6 g yeast 3.183¢ q.033d 8T c 1870 ¢ 0.467 238 21233 ¢ 10.987 ¢ 1.076 ¢
O%ursax10gyeast } 3.600bH $.933cd 44000 2.0182 0.687 487 22.8000 1.737¢ 1.067 ¢
O%ureaxi5gyeast | 2867 b 11802 4.633 ab 1.863 ab 0.580 2.383 20.3¢87c 13.3800 1072 v
0%uvax20gyeast | J.500b 0.933 cd 4.300 ¢ 1912 bc 0.600 2167 20.267c 11682 ¢ 1.087 ¢
1%ureaxs gysast | 36000 1.007 be 4.280 ¢ 20382 0.583 2.217 21.487 ac 14.730a 1.0832
1%umaxitgysast | 3.733» 1417 ab 4.500 ab 2.013a 0.318 2483 22.700 ab 14.900 2 1.088 2
t%umaxi1Sgysast [ 37632 12008 4.580a 1.583 ab 0483 227 21.967 ab 13.830b 107 b
1% ures x 20 3.733a 1.023 be 4.400 b 1.990 ab 9480 2.083 11.933 sb 7.717 ¢ 1.048 d
T - - —— e \—r': K o—— - -~

* and N.S indicate significant differences at P < 0.05 and not slﬁ‘lcant , respectively according

to F. test.
- Means designed by the same letter are not significantly different at the 5§ % fevel according to

Duncan's test.

In addition, dry weight of tubers was significantly affected by the
interaction between urea and baking yeast, the plants treated with 5 g/L
without urea spray produced the highest dry weight in both seasons.

Conceming, starch percentage and specific gravity of potato tubers, data
in Tables (7 and 8) indicated that both starch and specific gravity percentage
significantly affected by urea and baking yeast as foliar application
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interaction in both seasons. Potato plants sprayed with 1% wrea plus 20 gi.
and 1% urea plus 5 or 10 g/L baking yeast produced tubers having the
highest starch and specific gravity percentage in the first and the second
season, respectively.
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