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ABSTRACT

Two field experiments were carried out in summer seasons of 2003 and 2004
at the Experimental Farm of Faculty of Agriculture, Suez Canal University, Ismailia
Governorate lo study the effect of spraying potato plants with diffarent concentrations
of vitamins B; (thiamin) and C (L.ascorbic acid) on growth parameters, yield and its
contents and chemical composition of polato under sandy soil conditions.

Results indicated that plant height was significantly increased with the
concentrations of 100 and 200 ppm of vit. By and 100 of vit. C, however the other
concentrations of the two vitamins decreased it compared with the control. Spraying
ptants with each of vit. B; or vit. C increased number of stems / plant. The increments
were only significant among control and 200 ppmof each vitamin. Number of leaves
number/ plant, average leaf area and total dry weight was increased with increasing
vitamins concentrations. Vitamin By seemed to be more effective than vitamin C on
the previous growth parameters. Relative growth rate (RGR), crop growth rate (CGR),
specific leaf weight {SLW), specific leaf area (SLA), leaf weight ratio (LWR) and net
assimilation rate (NAR), all these parameters significantly increased in sprayed plants
with each vit. By or vit. C over the control. The increments were corresponded with the
increase in vitamins concentration.

Number of tubers/ plant and tuber weight was significantly increased with
spraying plants with 200 and 300 ppm from each of vit. By and vit. C comparing with
conlrol Tuber grading showed that spraying with vitamins signficantly increased the
weight of medium and Iarge tubers and the total yield. Regarding U.S. grade one as
percentage of total yield, vit. B, at 300 ppm occupied the first rank in the two seasons.
While control plants came in the last rank. The cther trealments were in between.
Tuber quality had been affected by vitamins spraying, dry matter per cent, starch
content as well as specific gravity were significantly increased in the tubers of the
treated plants. Moreover, nitrogen % in the tubers, phosphorus % and potassium %
were increased insignificantly with vitamins application.

INTRODUCTION

Potato (Solanum tuberosum), nutritionally, is considered to be well
balanced major plant food with a good ratio between protein and calories,and
it has substancial amounts of vitamins, minerais and trace elements {Horton
and Sawyer, 1985). In Egypt potato is considered to be a promising crep for
both local consumption and export demands and it is successfully grown in
the newly reclaimed sandy soil.

Vitamins compounds act as co-enzymes in a number of enzyme
systems and thus take part in the reguiation of metabolism. Vitamin B,
{thiamin) form an important co-enzyme which invclved in the formation of
acetyl coenzyme A, an impertant intermediate in cell respiration. Vitamin B, is
found in plant tissues { Robert, 1876). Most B-vitamins are synthesized in
ieaves and translocated in the phloem {Safaa Nomier, 2000). Recently it was
suggested that B-vitamins participate in plant giowth and development
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indirectly by enhancing the endogenous levels of varicus growth factors such
as cytokinins and gibberellins (Kodendaramaiah and Gopala Rao, 1985).
Studies on the role of B-vitamins in plant indicated that nutrient uptake,
respiration, photosynthesis, chlorophyll and protein contents depend more cr
less on the availability of B-vitamins {Samiullah and Afridi, 1988).

Vitamin By had an increase the growth, total dry weight, total yield,
nitrogen, phosphorus and total protein of many plants (Midan,1986 on
tomato; El-Mansi et al. 1994 on cowpea ; El-Behedi ef al., 1995 on pea, El-
Ghamriny ef al., 1999 on tomato and Arisha, a 2000 on pea).

Foliar application of vitamin C induced many stimulating effects on
growth of different plants and activate some physiological processes such as
respiration and cell division Oertli, (1987).

Vit.C favoured tomato plant yrowt:, increased dry weight, yield and
exhibited higher total N and P in leaf tissues (Midan, 1986 and El-Ghamriny,
et al.,1999).

Treatment of potato with vit. C increased number of stems and leaves/
plant, tuber and total dry weight/ plant, number of tubers/ plant, yield/ plant,
weight of small, medium and larg tubers/ fed., total yield/ fed., DM % , N%
and starch content. On the other hand, specific gravity and T.S.S were not
significantly affected (El-Sayed, 1991 and Arisha, a 2000).

The aim of this study is to investigate the effect of spraying potato
plants with different concentrations of vit. B; and vit. C on growth parameters
and growth analysis, yield and its components as well as chemical
composition.

MATERIALS AND METHODS

Two field experiments were carried out in summer seasons of 2003
and 2004 at the Experimental Farm of Faculty of Agriculture, Suez Canal
University, ismailia Governorate to study the effect of spraying potato plants
cv. lady rosita with different concentrations of vitamins B, (thiamin) and C
(L.ascorbic acid) on growth parameters, yield and its contents and chemical
composition of potate under sandy soil conditions.

The experimental soil was sandy in texture with 91.67 and 89.62 sand ;
2.96 and 3.80 silt ; 5.37 and 6.58 clay ; 8.14 and 7.89 pH ; 0.13 and 0.16 N
(gm/kg) ; 6.23 and 6.81 P ; 0.53 and 0.81 (megq/L) ; 0.78 and 0.89 organic
matter % and 0.83 and 0.62 CaCO; Each experiment included seven
treatments which were control (check), Vit B, at three concentrations i.e. 100
ppm, 200 ppm and 300 ppm and vit. C at three concentrations i.e. 100 ppm,
200 ppm and 300 ppm.

Tuber seeds were planted on 10" and 12" of January in the first and
second seasons, respectively. The harvest time was 105 days of planting.
The treatments were arranged in complete randomized block design with
three replicates. Each experimental unit consisted of five ridges each of 10
meter length and 70 cm apartt with a total area of 35 m’. All experimental
units were received equal amounts of nitrogen, phosphorus and potassium at
the rates of 450, 450 and 200 kg/ fed as ammonium sulphate (20.5 %N),
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calcium superphosphate (15.5 % P,0s) and potassium sulphate (48 % K,0),
respectively. The experimental units were sprayed with the concentrations of
vit.By and vit.C after 45 and 60 days from planting date.
Data recorded
Plant growth study

A random sample of six plants were taken after 60,75 and S0 days of
planting to record the vegetative growth parameters | plant height (cm),
number of stems/ plant, stem diameter {mm), number of leaves/ plant,
average leaf area (cm?) (Koller, 1972), total dry weight of plants and tubers
(gm) and to calculate the measures of growth analysis as:

1~ Relative growth rate (RGR gm/ gm/day) = Jog W, - log wy
-4
Crop growth rate (CGR gm/ day) = W, ~ W,
bh~1t;
Specific leaf weight (SLW gm/ cm®) =  Dry weight of leaves / plant
Leaf area / plant
Specific leaf area (SLA cm¥ gm) = Leaf area /plant
- Dry weight of leaves/ plant
Leaf weight ratio = Leaf dry weight / plant
' Total dry weight / plant '
Net assimilation rate (NAR mg/dm?®/ day) = (W, - W) (Log A, — Log A}
(2= t5) (A= Ay)

where

W, = The total dry weight of plant at t,

W, = The total dry weight of plant at t,

‘Hyandt, = constanttimet; andt,

Ay = Leaf area of plant at t,

A; = Leaf area of plant at t,

All growth analysis were descriped by (Radford, 1967).

2-Yield and its components

At harvest time, ten plants were taken randomly from each plot and the
following data recorded:

Number of tubers/ plant, average tuber weight, total yield (Ton/ fed.),
tubers grading (the tubers, were graded into three different categories
according to their diameters, i.e. less than 30 mm “small size”, 30-60 mm
:medium size” and over 60 mm, large tubers). The weight of each grade and
U.S. No. ones (the first tubers grade) were determined.

3- Tuber qualliy
3.1. Dry matter percentage (DM%)
One hundred grame of cured fresh tubers were dried at 105° til}
constant weight and dry matter percentage was calculated
3.2. Starch percentage
Starch % was determined according to A.O.A.C_(1975).
3.3. Specific gravity,
Specific gravity according to Murphy and Goven (1959) as follows
SG = (Tuber weight in the air} / (Tuber weight in the air — tuber weight in the water).
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3.4. Nitrogen, phosphorus and potassium were determined in dried tubers

at 70 ° as the following:

- Nitrogen % was assayed according to the method described by Adams
(19865). i

- Phosphorus (mg/g) was determined according to John (1970).

- Potassium was determined using flame photometer according to Pipper
(1950).

4. Statistical analysis. The obtained data were subjected to statistical
analysis according to Snedecor and Cochran {1989).

RESULTS AND DISCUSSION

Vegetative growth,

Data presented in Table {1) show that plant height of potato plants was
positively affected by the application of vit. By and vit. C . Plant height was
increased with the concentrations of 100 and 200 ppm of vit. B; and 100 ppm
of vit. C. However, the concentrations of 300 ppm of vit. By and 200 and 300
of vit. C significantly decreased plant height Number of stems/ plant was
increased as a resuit of spraying plants with vitamins Byand C .

Table (1): Effect of vitamins B, and C concentrations on plant helght,
number of stems/ plant, stem diameter, number of leaves/ plant
average leaf area and total dry weight/ plant at 2003 and 2004

seasons.
2003 i 1
Plant [ Noof | Stem | No.of | Average [Total dry
Treatments height | Stems/ |diameter| leaves/ | leaf area | wt. gm/
{cm) | plant mm plant cm? lant
Control 34.71 4,32 7.47 38.91 36.18 75.45

100 ppm | 36.12 | 461 7.73 3062 | 4142 | 81.08
Vit. 8, [ 200 ppm | 3744 | 5.00 8.16 41.30 | 4366 | 8458
300ppm | 37.06 | 5.26 8.35 | 4229 | 4556 | 85.26
100 ppm | 35.88 | 4.53 7.61 3951 | 4102 | 78.42
Vit.C | 200ppm | 3522 | 495 7.93 40.30 | 4230 | 8270
300ppm | 3417 | 519 | 8.11 4142 | 4320 | 83.11
L.S.D5% 060 | 057 | 0.32 0.73 1.12 2.06
2004

Plant i Noof | Stem No.of [Average Ftal dry

Treatments height stems diameter | leaves/ |leaf area gm/
{cm} yplant mm plant cm lant
Control 36.14 4.56 7.83 40.81 35.79 77.05

100 ppm | 38.07 | 4.84 8.27 42.08 | 4200 | 80.45
200ppm | 3889 | 5.17 8.54 4340 | 44.10 | 83.61
Vit. B1 | 300 ppm | 38.17 5.38 8.68 4423 | 4567 | 84.73 |
100 ppm | 37.52 | 4.74 8.17 41.56 | 40.81 79.37
200 ppm | 36.93 | 5.07 8.32 4213 | 4325 | 82.00
Vit. C | 300 ppm | 36.00 | 5.20 8.63 43.85 | 4433 [ 87.33

L.S.D 5% 0.42 0.44 0.28 0.53 1.30 2.22
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There were no significance in the differences between the control and the
concentration ¢f 100 ppm of Vit. B, or vit. C in both seasons.The increments
were significant between the control and 200 ppm but the differences
between 200 and 300 ppm of the two vitamins were not significant in both
seasons. Number of leaves/ plant, leaf area and total dry weight increased
with increasing vitamins concentrations. The increments were significant
among each of medium or the highest concentrations and the control for
number of leaves while for leaf area and total dry weight the differences were
significant among control and the three levels of applied vitamins. Vitamin 8,
seemed to be more effective than vitamin C on the previous growth
parameters. This was evident in the two seasons. The promotive effect of
vitamins on growth parameters could be attributed to that B- vitamins
participate in plant growth and development indirectly by enhancing the
endogenous levels of various growth factors such as cytokinins and
gibberellins {Kodendaramaiah and Gopata Rao, 1985). Vitamin C induced
many stimulating effects on growth of different plants and activate some
physiclogical processes such as respiration and cefl division Oertli (1887).
The obtained resuits are in accordancce with those of Midan {(1986) on
tomato, Ei-Sayed (1991} mentioned that vit. C increased number of leaves/
plant of potato. El-Beheidi ef al. {1995) found that vit. B, increased stem
length of pea plants and they added that vit. By had an important role in
promoting photosynthesis. El-Ghamriny et a/.(1999) reported that vit. B, and
vil.C had no significant effect on plant height or number of shoots of tomaio
plants. Arisha {2000 a) on pea found that vit. B, increased stem length
number of leaves and Arisha (2000 b) on potato indicated that wit. C
decreased plant height and increased number of stems and leaves/ plant. Ei-
Bardisi (2004) on garlic demonstrated that spraying garfic with vit. C at 50
and 100 ppm increased plant height and number of {eaves/ plant,

Growth analysis.

Data in Table (2) reveal that foliar spray with vilamins B, and C had
significant effect on relative growth rate (RGR), crop growth rate (CGR),
specific leaf weight (SLW), specific leaf area (SLA), leaf weight ratio (LWR)
and net assimilation rate {(NAR). Ail these growth parameters were increased
in the plants sprayed with each of vit. B, or vit. C. The increments were
significant comparing with the control and were corresponded with the
increase in vitamins concantration.

The obtained results indicated that vit. B, stimulated all the growth
parameters more than vil. C. This was evident in both seasons. The
enhancing effect of vitamins B, and C to these growth measures refiect the
positive effect of the two vitamins on leaf area and dry weight of plants.

Yield and yield components

Results of Table (3) illustrate that number of tubers/plant was increased
with increasing the concentrations of vitamins. The increment were significant
among controt and the medium and the heighest concentrations, while those
between control and the lowest one were not significant. This was true in the
two seasons.
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Table (2): Effect of vitamins B, and C concentrations on growth analysis

at 2003 and 2004 seasons.
2003
CGR | i NAR
RGR SLw SLA ] 2
Treatments gm/ 2 2 | LWR | mg/dm®/
gmigmiday day lgm/icm”{Cm” Igm days
Control 0.030 3.21 0.27 3.15 0.14 | 0.023

100ppm | 0032 | 4.10 | 0.31 3.37 | 0.16 | 0.028
P00Oppm| 0034 | 487 | 034 350 | 0.17 | 0.035
Vit. B, 300ppm|{ 0035 | 513 | 0.36 366 | 020 | 0.037
100 ppm | 0.031 400 | 0.30 348 | 015 | 0.027
|
|

0 B R 1

200 ppm | 0.032 4.60 0.32 360 | 0.16 | 0.030

Vit. C 300ppm| 0.034 | 502 | 0.34 371 | 019 | 0.034
L.S.05% 0002 | 036 | 0.03 0.21 | 0.03 | 0.004
. 2004 ;

CGR | NAR
RGR | SLw | SLA | 2
Treatments gmigmiday gl;;’ { gm/ em? |Cm? /gm LWR mg:;;:l
Control 0028 | 318 | 0.25 3.10 | 0.12 | 0.025
100ppm| 0031 | 393 | 031 340 | 0.14 | 0.030
200ppm| 0032 | 477 | 0.33 356 | 0.16 | 0.032
Vit.B, 300ppm | 0036 | 500 | 0.35 3.70 | 0.19 | 0.035
! 100ppm [ 0031 [ 385 [ 0.29 3.35 | 0.15 | 0.029
' it ¢ 200ppm| 0.031 | 450 | 0.32 351 | 017 | 0.031 |
"~ [300ppm ! 0.033 | 481 [ 0.34 364 | 018 | 0.033 |
L.S.D 5% | 0002 | 028 | 0.04 023 | 0.04 | 0003 |

Average tuber weight was significantly increased for plants sprayed with
200 ppm or 300 ppm of each vitamin, while the concentration of 100 ppm was
significant with vit. B, only compared with the control. This was clear in both
seasons of study. The increase in tuber weight could be due to the increase
in plant growth and metabolic products in the treated plants. Regarding tuber
grading, data in Table (3) show that there was no significant effect for
vitamins spraying on the weight of small tubers in the two seasons. Vitamins
spraying significantly increased the weight of medium tubers, large tubers
and the total yield compared with the control and the differences among the
three concentrations of each vitamin were also sign\icant. The increase in
total yield may be due to that the increments in plan. growth give more
photosynthesis products which transported to the tubeis and increase tha
yield componentsi.e. weight and size of tubers. As merioned before the
weight of small tubers showed no significant differences this means that the
increase in the total yield came from medium and large tubes; which are of
higher values (U.S. No. one). \\

:
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Table (3): Effect of vitamins B, and C concentrations on yield and
yield components at 2003 and 2004 seasons.
2003
No. of Avera | Tuber grading {Ton/feddan) | Total

Treatments |tubersip) gbe Smali | Medium | Large Yieldf
fant uber | ¢ 30 mm| 30-60 mm |> 60 mm| {°"

wt, fed.)

Controt 4.25 51.30 0.424 8.182 1.485 10.10
100 ppmy  5.00 64.72 0.512 9.168 1.972 11.865

1200 ppm| 633 6811 | 0.438 10.107 2115 | 12.68
Vit. By 1300 ppm| 6.81 | 7012 | 0.420 10.360 2120 | 12.80
100 ppm| 480 | 6253 | 0.523 9.051 1.906 | 10.10

vit ¢ 1200ppm| 571 | 6500 | 0.459 9.351 1.935 | 11.48
1300 ppm| 811 | 67.03 1 0.458 9.959 2.012 | 11.86
L.5.D 5% 1.04 177 N.§ 0211 | 0.103 0.37
2004
No. of Avera | Tuber grading (Ton/feddan) TPtfd’
tubers/ | , 9¢ Small | Medium | Large | 1°
[Freatments plant “ﬁe' < 30 mm| 30-80 mm |> 60 mm ‘;‘;“)"

100 ppm|{ 467 | 6266 | 0.333 8.963 1924 | 11.22
200ppm| 590 | 8500 | 0.375 10.336 2.091 | 12.80
Vit. B, [300 ppm| 877 | 69.05 | 0.349 10.670 2.090 { 13.11
100 ppm| 475 | 8157 | 0.388 8.323 1.700 | 10.41

1 )
| Control 417 | 60.17 | 0.340 7.558 1282 | 9.20

200 ppm| 566 | 8447 | 0.447 9.224 1859 | 11.53
| VIt. C (300 ppm| 620 | 6735 0.366 10.243 2.021 | 12.63
L LSD5% 112 | 2.30 NS | 0330 0087 | 1.01 |

As shown in Table (4) the crop of this grade as ton per feddan was
increased by vitamins spraying. The favourable effect was more clear at 300
ppm of vit. B, which appeared the first rank followed by 200 ppm of the same
vitamin then came, in descending order vit. C at 300 ppm and 200 ppm, vit,
B, at 100 ppm, vit. C at 100 ppm and eventually the control. This was evident
in the two seasons.

Regarding U.S. grade one tubers as percentage of total yield, data in the
same Table indicate that vit. By at 300 ppm occupied the first rank in the two
seasons foliowed by 200 ppm of the same vitamin in the first season and 300
ppm of vit.C in the second season. The third position was for vit.C at 300 ppm
in the first season and vit. 8, in the second one. The fourth site was for vit. B,
at 100 ppm in both seasons and the 5", 8™ and 7™ positions were for 100
ppm, 200 ppm of each vitamin and the control, respectively, in the two

“seasons. These results are in agreement with the findings of El-Sayed {1981)
who found that vit.C significantly increased potato tuber yield. Aiso E-Beheidi
et al. (1985) iltustrated that vit.B, increased the yield of pea plants as well as
improving yield quality. E-Ghamriny et al.{1899) on tomato found that vit.B,
and vit. C significantly increased number of fruits/ ptant, total yield/ fed and
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