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ABSTRACT

In order to evaluate the effect of soil pH , phosphorous and potassium eement on growth and yield of tomato plant
(Lycopersicom esculentum c.v Calji) in soil culturing, was conducted an experiment as factorial arrangement in
completely randomized design with three replications. The first factor was including different soil pHs (6, 7, 8) and
the second factor was consisting phosphorous and potassium fertilizers(0, 40 and 80 mg P Kg™ soil) in the form
triple super phosphate, Potassium nitrate was used as. . To provide nitrogen, 200 mgKg™ urea was equally used to
the plants. Then the traits of flower number, fruit number, plant yield, vitamin C, and TSS and chlorophyll index
were recorded. . Factors, the number of flowers. Total fruit and plant chlorophyll were recorded Experimental
results showed that the highest number of goals in the levels of potassium and phosphorus were observed at 6 and
Edge and the least number of flowers in the levels of potassium and phosphorus were observed Edge 8. 40 mg kg
potassium and phosphorus in the soil was observed at pH 6 in Chlorophyll lowest levels of 40 mg per kg of soil
phosphorus and potassium was observed.

Keywords: tomatoes, urea, potassium, phosphorus, pH soil.

INTRODUCTION

Tomato [ycopersicom esculentum L.) is one of the flowering higher plants from aligledonous order and
Solanaceae family. This plant is native to Cenéiradl South America, which during the Spanish colop&iod
were transferred to other parts of the world [4pwsdays, different type of this plant is grown tngbout the
world. Tomato is rich in vitamin C and Lycopene.[#pmatoes are rich in vitamins A, B and C, irohpgphorus
and boron minerals are particularly abundant. Batas is another mineral essential elements neegetebplants
that most soils except sandy soil potassium resani@® as a whole. Most plants absorb large ansoofipotassium
and potassium uptake by plants is higher than tAkronutrients except nitrogen. Desirable whenl#aves are
about 2% of the value of 1/5 percent less likelydewvelop symptoms into strips at the edges and insig the
leaves are purple. Potassium activates enzymealsarénvolved in protein synthesis Dardvdr potassieficiency
and accumulation of amino acids, soluble sugarsealuele in concentrated nitric acid have the hape the role of
potassium in protein synthesis. Potassium is at pksistance against dehydration and hypothernatasBium is
the major cation which neutralizes the electricahrge of anions in chloroplasts Cytoplasm to redoiteate
accumulation in vegetables and Jat is Shvdbas.n®pet disease (green tomatoes at the end) tlvasigd and
tasteless, is due to potassium deficiency. Anatidicator of the pH of the nutrient uptake is adidator of acidity
and play on medium plants and chemical charadesjsphysical and biological soil properties iseeffve [13].
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Phosphate concentration in the root is about 1@®10nes the concentration of phosphate in the sdiltion.
Small part of P also is converting to organic comts in the plant that are consisting: phosphdiphosphorous
sugar, DNA, ADP and ATP, which are energy carfrosphorous led to roots growth. Phosphorous isirguo
early ripening and enhancement of generative graawith in the fruit trees is leading to fruit earlpening and
improvement of fruits and vegetables quality [SH [ one of the other effective factors for uptadenutrient
elements, which it is acidity and alkalinity indiexplant culture medium and is effective on soiéetical, physical
and biological properties [10]. The study was candd in Vertisol pellic of phosphorus fertilizer ¢mmato and
eggplant used as fertilizer, irrigation and fexgli P from triple super phosphate sources were tspcepare and
test results showed that the yield increases WHeERTFGATION phosphorus fertilizer to be used. Shalina
Mousaviet al [15] experiment in Agricultural Research and Nacl®&edicine Branch, under drip fertigation, as
Chharkrt (each with dimensions 10 x 3 mm) wereqrered and Drchhartkrar. The irrigation system wasighed
in such a way that Hrkrt of three irrigation lirenfth of 10 meters and a distance of one meter éach other, and
then Hrgtrh emitters spaced 0.5 m were considéredinjection of fertilizer elements in the irrigat system, use a
fertilizer injection pump. Frvhmkaran Wilson in 2ZDiested the effect of phosphorus on spinach Dadeslits
showed that increasing soil P level of performanaal phases of plant P increased but not sigafic

MATERIALS AND METHODS

In this study, the effect of phosphorus and potessin soils with different pH evaluated. For thigrpose three
soils with a pH of 6, 7 and 8 pick and choose spots and 5 kg of soil poured Hrgldan The Treatmergstaining
phosphorus levels 0, 40 and 80 mg P kg soil aketspper phosphate and potassium source with taveés of O,

40 and 80 mg kg soil potassium sulfate, potassiddea to the pots. The first two seeds in each pabroato

cultivated varieties of G. We then seed germinatod plant four bushes to form stronger hold anbtbecut

surface. After planting the seed treatments appligthg plant growth and soil moisture tried abfieid capacity is
N-plants to provide 200 mg of urea nitrogen peokgoil from the pots Additional. Retention time 3 days after
the first flowering plants in the soil in the pMational factors that were measured included thabar of days
required for flowering in each treatment, the numdieflowers and fruits of conversion, the totaligle and the
average weight of each product expressed duringtimnvalue of fruit sugar, Introduction the acidfiinit fresh

weight plant. As we see the number of treatmendsthe number of iterations, respectively, in thisdy a total of
27 treatments and 3 replications were 81 pots.

The attributes measured
The number of days for flowering for each pot.
Total fruit.

The pH: the flooding and smooth tomato juice, the pH wassured using pH meter Hvryba model.

Vitamin C: 10 ml of tomato juice smoothie with 20 ml of disd water and 2 mL of 1% starch using iodine
solution in potassium iodide was titrated to achitive amount of iodine in iodide of potassium, elyreen, the
amount numeric 8/8 by multiplying the milligramswfamin C per 100 cc of juice obtained.

Plant fresh weight after separating from each other, shoot and r@&ight of each g sensitivity was measured with
a laboratory scale.

Dry weight of the plant: plant samples at temperatures between 60 to géeede in the oven vents are placed to
dry. After 48 hours, the dried sample weight wereorded.

Total acid: 5 ml of tomato juice smoothie with 5-3 drops dfepol Ftalyn (acid reagent) using Profit 3/0 red
headline normal was achieved. Then use the follgénmula to calculate the total acid milligramsreze

A=V XNXA 100
M x100C

Where TA: MG TA, V: The amount of consumer interét normalized profit (3/0), A: Valence hot acig4) and
M: weight of sample (2/5 g), respectively.
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Percent of the total soluble solidsvalue of this attribute using fruit juice smoahand Rfrktvmtr was measured
manually.

Chlorophyll: content in leaves, flowering time of GREENS GREENStem based on chlorophyll meter Minolta
Japan was measured.

Statistical calculations

This research is based on a completely randomizsifynl with 27 treatments and 3 replications. Treats
consisted of three levels, 40 and 80 mg per kgiwbgen, potassium and phosphorus from the sodtisical
analysis using software MSTA-TC and mean comparissing Duncan's new multiple range test was perdrat
1%.

RESULTS

Namber flowers

As can be seen from Table 1.1 Effect of pH on thenlmer of flowers showed significantly decreasedhwit
increasing pH of the goal. So that the greatesthmurf goals pH 6 (3/7 goals) and lowest at pH/2 (fbals) was
observed.

Chlorophyll Index

As can be seen from Table 1.1 Effect of pH on djmeS8HA chlorophyll, chlorophyll indices showed gificantly
increased with increasing pH. So that the maximumorophyll-specific train at pH 8, which is equa 8/60
compared to pH 7 and 6 had a significant increasliorophyll at pH 6 which specific SHA least ebua6/45 is a
significant decrease than pH 7 and 7 is.

Namber Fruit

As can be seen from Table 1.1, which has the higmaesber of fruits to pH 8 with 0/2, which is a sificant
increase compared to pH 7. The least number of &tupH 7, which is equal to 6/1, which is sigrefittly lower
than pH 8 than pH 6 the difference is not statiycsignificant.

Vitamin C

As can be seen from Table 1.1 the effect of pH dadgnificant effect on the maximum amount of Vitant
Vitamin C in pH 7 which equals 51/46 ratio pH 8dahincreased has a significant the least amounitafin C,
which corresponds to pH 8 with 68/38 which is diigaintly lower than pH 7.

pH

As can be seen from Table 1-1, the maximum amolfruid PH was related to pH 7 with 42/5 comparedoH 6
increased significantly, but there was no signiftodifference with respect to pH 8. The least amadrfiruit PH pH
6 which equals 97/4, which is significantly lowbaah pH 7 and 8.

TSS

As can be seen from Table 1-1, the maximum amolum&&, pH 8, which is equal to 71/5 ratio increategH 6
and 7, but this increase was not significant. Towekt rate of TSS at pH 7 is equal to 14/5 is redubut this
reduction was not significant compared to pH 6 &nd

The total acid

As can be seen from Table 1-1, the maximum amofiftud acid to pH 6, which is equal to 716/0, whics a
significant increase compared to pH 7 and 8. Thetlamount of fruit acid to pH 8, which is equabi#®/0, which
is significantly lower than pH 7.

Plant fresh weight

As can be seen from Table 1-1 Maximum weight panplas related to pH 8 with 065/28 had signifibant
increased compared to pH 7 But there is no sigmifidifference with respect to pH 6. The lowesslirgveight per
plant was related to pH 7 with 326/19 which is ffigantly lower than pH 8.
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Plant dry weight

As can be seen from Table 1.1, the highest plantwight, pH 8, which is equal to 499/10 which isignificant
increase compared to pH 7. The lowest plant drgkteipH 7, which is equal to 675/7, which is sigrahtly lower
than pH 8 than pH 6, but the difference was ndissizally significant.

Days to flowering

As can be seen from Table 1.1 the effect of pH &asgnificant effect on the maximum number of d&ys
flowering, days to flowering was pH 8 with 5/46 cpaned to pH 7 and 6 increased significantly theas also a
minimum number of days to flowering was relategltb7 with 5/27, which is significantly lower thai® and 8.

Table 1.1 - Comparison of the effect of pH on theraits

PH 6 7 8

Traits

Number follower 7/3a 4/0b 2/9¢
Chlorophyll Index 45/6¢ 51/6b 60/8a
Number fruit 84ab 1/6b 2/0 a
Vitamin C(mg) 44/29b 46/51a 38/68c

pH 4/97b 5842 [28a
TSS(%) 5/26b 5/14b 5/71a
total acid(mg) 706a 0/567b 0/572b
Wet weight(g) 26Ba 19/326b 28/065a
Dry weight(g) Skab 7/675b 10/499a
Days to flowering aB/ 27/5¢ 46/5a

"Meansin each column having the same letter, have not significant difference (P < 0.01) according to DMRT
DISCUSSION

Comparison of treatment effects from the interactim of potassium and phosphorus on the traits

Number of folawer

As is noticeable in Table 2.2 review potassium phdsphorus interaction showed that the highest eurmbgoals
in the control treatment (no use of potassium ahdsphorus) (0/10 goals) and lowest in the 80 mgkgeof
potassium No phosphorus (4/2 goals) was obsentadtsRgrown under the influence of 80 milligrams |ier and
80 mg of phosphorus, potassium, and 40 were attaesl. K-free environment, with increasing P carication,
decreased the number of flowers. Medium contaididgng | potassium, potassium increases from zedOtand
40 to 80 increased the number of flowers decresigguficantly.

Chlorophyll Index

As is noticeable in Table 2.2 review potassium pindsphorus interaction showed that maximum chloythjidex

in the treatment of 40 mg of potassium and 80 mfybFsbrba 9/54 and the least used without phosghoru
potassium, 80 mg kg 5 / 34 was observed. K-frearenment, with increased levels of phosphorus, rdpbyll
index increase was non-significant. Medium contegr0 mg | Potassium, Potassium increases chlotoiplax
increased from zero to 40 and 40 to 80 decreagadisantly.

Numbern of Fruit

As is noticeable in Table 2.2 review potassium phdsphorus interaction showed that the highest eurabfruits
per treatment, 40 mg of potassium and 80 mg of gmsis equal to 5/2 and the lowest 40 mg kilogrars
potassium, without P-1/1 was observed. Plants gromder the influence of 80 milligrams per liter a8@ mg of
phosphorus, potassium, and 40 were all destroydde&k environment, with increased levels of phosplonon-
significant increase in the number of fruits. Medigontaining 40 mg | potassium, potassium-increasiumber of
fruits increased from zero to 40 and 40 to 80 desmd significantly.

VitaminC
As is noticeable in Table 2.2 review potassium phdsphorus interaction showed that the highestdenfevitamin
C, potassium, and 40 mg Fsfrbrabr with 91/47 aeddlvest of 40 mg per kg of potassium and 40 mghasphate

292
Pelagia Research Library



Maasumeh Hojhabrian Eurh.Exp. Bio., 2014, 4(3):289-295

equivalent to 07/41 was observed. Plants grown wtite influence of 80 milligrams per liter and 8@ rof
phosphorus, potassium, and 40 were all destroydeé&kenvironment, with increased levels of phospiovitamin
C was significantly reduced. In environments withmilligrams per liter of potassium, vitamin C deased with
increasing potassium from zero to 40 and 40 tdat@ddifference was not significant.

PH

As is noticeable in Table 2.2 review potassium phdsphorus interaction showed the highest pH inctirerol
treatment (no use of potassium and phosphorusjuial ¢o 32/5 and the lowest levels of potassium&hdhg warm
up with a 04/5 was observed. Plants grown undeimttigence of 80 milligrams per liter and 80 mgp#fosphorus,
potassium, and 40 were all destroyed. K-free enwirent, with increasing levels of P, the rate ofgetrease was
non-significant. Medium containing 40 mg | potassjpH decreased with increasing the amount of patasfrom
zero to 40 and 40 to 80, no significant differeneese observed.

TSS

As is noticeable in Table 2.2 review showed theaggt amount of interaction with potassium and phosus at
levels of potassium and 80 mg TSS Fsfrbrabr witfb 8&nhd the lowest of 40 mg per kg of phosphorus and
potassium without control treatment ( no use oapsium and phosphorus ) which is equal to 00 / $ abserved .
Plants grown under the influence of 80 milligranes [iter and 80 mg of phosphorus , potassium, dhdvdre all
destroyed. K-free environment , with increased Ilewé phosphorus , TSS levels increased signiflgantedium
containing 40 mg | potassium, potassium increases Zero to 40 and 40 to 80 increased levels of d&3eased
significantly .

Thetotal acid

As is noticeable in Table 2.2 review potassium phdsphorus interaction revealed that most of thé @cthe
levels of potassium and 80 mg Fsfrbrabr with 8@ lowest in the control treatment (no use of gitan and
phosphorus) which equals with 462/0, respectivielgnts grown under the influence of 80 milligranes iter and
80 mg of phosphorus, potassium, and 40 were altralexi. K-free environment, with increased levefs o
phosphorus, total acid increased significantly. Med containing 40 mg | potassium, total acid desegawith
increasing potassium from zero to 40 and 40 toh®@ved a significant increase.

Plant fresh weight

As is noticeable in Table 2.2 review potassium phdsphorus interaction showed the highest plashfreeight at
40 mg Potassium 80 mg Fsfrbrabr with 564/27 andekiwn the control treatment (no use of potassimt a
phosphorus ) which is equal to 780/19 was obse®khts grown under the influence of 80 milligrapes liter and
80 mg of phosphorus, potassium, and 40 were altralesi. K-free environment, with increased levefs o
phosphorus, plant fresh weight increase was namfgignt. Medium containing 40 mg | potassium, pléesh
weight increased with increasing potassium frone zer40 and 40 to 80 decreased significantly.

Plant dry weight

As is noticeable in Table 2.2 review potassium phdsphorus interaction showed the highest dry weigd0 mg
Potassium and phosphorus levels equal to 769/9sadhe lowest level zero phosphorus, potassiuch,8@anmg
versus with 742/7 was observed. Plants grown uniderinfluence of 80 milligrams per liter and 80 mf
phosphorus, potassium, and 40 were all destroyefled&k environment, with increased levels of phospkodry
weight was significantly reduced. Medium contain#@ mg | potassium, potassium increases from zedDtdry
weight increase was significantly reduced froma8a@.

Days to flowering

As is noticeable in Table 2.2 review potassium phdsphorus interaction showed the greatest numbeays to
flowering in the control treatment ( no use of siam and phosphorus ) equal to 6/44 and the logfed mg per
kg phosphorus , potassium, and 80 milligrams plegkam is equal to 1/24 , respectively. Plants gramder the
influence of 80 milligrams per liter and 80 mg dfigsphorus , potassium, and 40 were all destroyefied
environment , with increasing levels of P , the bemof days to flowering was significantly decrehseMedium
containing 40 mg | potassium, potassium increasa® zero to 40 days to flowering decreased fromat@0
showed a significant increase .
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Table 2.2 - Comparison of treatment effects on theharacteristics of the interaction of potassium and

phosphorus
Traits Number folowerChlorophyll Index  Number fruit Vitami@(mg) pH
TSS(%)
KxP
0 10/0a 49/8a 1/6bcd 39/60b 532 5/00c

Zero 40 7/0b 54/2a 2/0bc 47/91a 5/28a 5/£5b

80 5/3c 54/7a 2/2ab 47/21a 5/04a /8%

0 5/0c 50/4a 1/1d 41/80b 5/11a  5/00c
40 40 4/5¢ 50/6a 1/5cd 41/07b 5/29a Hes

80 2/7d 54/9 a 2/5a 46/20a 5/25a  /50&b

0 2/4d 34/5b 1/2d 46/20a 5/25a 5/25bc
80 40 0/0e 49/6a 0/0e 0/00c 0/00b 0/00d

80 0/0e 51/6a 0/0e 0/00c 0/00b  0/00d

"Meansin each column having the same letter, have not significant difference (P < 0.01) according to DMRT

Table 2.2 - Comparison of treatment effects on theharacteristics of the interaction of potassium and

phosphorus
Traits total acid(mg) Wetight(g) Dry weight(g) Days to flowering
KxP
0 0/462c 19/780a 7/926a 44/6a
Zero 40 0/595bc 20/424a 9/583a 38/8ab
80 0/831a 25/990a 7/742a 32/6bc
0 0/554c 23/940a 43 39/8ab
40 40 0/492 c 26/273a 9/678a 26/8c
80 0/554c 27/564a BE1 24/1c
0 0/692b 22/728a 9/230a 30/6bc
80 40 0/000d 0/000b 0/000b 0/0d
80 0/000d 0/000b (60 0/0d

"Means in each column having the same letter, have not significant difference (P < 0.01) according to DMRT

The general conclusions

According to the results of these tests can beesgad using phosphorus and potassium fertilizeenbtance
vegetative and reproductive factors in tomato glaotbe effective and the positive effect will. Tdmmbined use of
these two significant interaction effect on vegetatand reproductive tomato plant will separate tlse of

phosphorus 80 mg, with pH 7 is the best treatment.
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