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Abstract.

This study was performed to determine the optimum concentration of potassium for the foliar

application, and its application stage to increase the production of marketable sized tomato. For this pur-
pose, 0.25, 0.5 and 1.0 percent of potassium phosphate (KH,PO,) were applied in the leaves of tomatoes by
the stage of flowering, fruit setting and fruit development. The control plants were applied with distilled
water. The results showed that foliar application with 0.5 percent of potassium phosphate increased the pro-
portion of medium sized fruit of the products by 29.5 percent compared to the controlled plants, which is
highest in the treatments. The foliar application of 0.5 percent of potassium phosphate at the fruit setting
stage increased the yield of marketable sized fruit by 5.9 percent compared to the controlled plants.
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Table 1. Effect of foliar application of potassium phosphate on the yield and fruit size in the fresh tomatoes.

KH,PO, (%)  Yield (g/planf) Mean Fruit weight (g) Fruit size (%)
ie ean Fruit wei
el P S8 T aree >4008) Medium (400~200g)  Small (<200 g)
0 4,895 a* 3711124 16.2 46.0 37.8
0.25 5,332b 3681110 11.5 53.9 34.6
0.50 5,470 b 3731£92 6.8 75.5 17.7
1.00 5,293 b 371496 7.0 729 20.1
ZMean separation within columns by Duncan’s multiple range test at p=0.05.
Table 2. Effects of foliar application of 0.5% potassium phosphate on the marketable fruit in the fresh tomato.
Marketable fruit (%) Unmarketable fruit (%)
Stage of foliar application Large Medium Total Small Green
(>400 g) (400~200 g) (<200 g) shoulder fruit
Control 17.2 a* 53.9a 71.1a 15.0a 139a
Flowering 15.0a 59450 74.4 ab 12.3b 133a
Fruit setting 126 b 644c 77.0¢ 10.2b 12.8b
Fruit development 11.3b 60.7b 72.0 ab 13.6 ab 144 a

Z Mean separation within columns by Duncan’s multiple range test at p=0.05.
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Table 3. Effects of foliar application of potassium phosphate on the fruit weight, sotuble solid contents and yield in the fresh

tomatoes.
. . Yield (kg/10a)
St f foli licati F ight Sol tid (°Bri
age of foliar application Tuit weight (g) oluble solid (°Brix) Total Marketable

Control 327+112 5.5+0.5 13,208 a* 9,391 (100) a
Flowering 328+101 54%05 13248 a 9,856 (105) a
Fruit setting 332489 5.6+0.7 13,410 a 10,325 (110) b
Fruit development 331195 5.6£0.6 13,370 a 9,626(103) a

Z Mean separation within columns by Duncan’s multiple range test at p=0.05.
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Fig. 1, The relationship between fruit weight or invertase activity and sequence of fruiting in truss in fresh tomato as influ-
enced by foliar application of distilled water (@) or 0.5% potassium phosphate (@ ).

2] ziel] o7} AF=HA GAT, H3}7el 0.5%
Zelg guAglehy dFFeol dETEY 5.9%7)
S7¥81 PFETFHE 10% ST

2 QUAEA] FEAEC] Sk 89S B4
3 Aw, Y 3 Y] s 3 7oA
= Fo] e HAtKFig 1). R AF 22
3P WellA] Falo] AtEs Al uet AETAE
578 g AAEte] A A AT 1 o] 4149
eolRa mEEel HAAZ] 40 o] 2416 g0 =
el 18 AT a1 AT A Alele 1733
goldth. 22y 0.5% Ze] A TellMe 42.3¢0
2aslel R WA 2zl 1pE 3Ro] 3935 golT
g Falo] 2665 g0 2 1 FAF} 4 3] FA
Apole 127.0 go] ApelE Bt oleigt AAZ Hot
ZE JuAle FREte S skl AakeA
d we e Zr1E TgsA =t A3t e
Ao AR 53 ErfE o) FE HRIER!
sucrose® glucoses} fructoseZ 7I-E3)A171E inver-
tase HAO] BT T AjolE K, 2

o~

o] 239} invertase E47] HAE Fo 4
TE BATKFig ). 3 A A0 Edle
9] o]8-& jnvertasel} sucrose synthaset -2 B¢
38 =g e g40] o] & JFS 7
2=, olefdt TAe] B TIES AR o
9] 33} 71AR 0|83k FIHEY] Yol Wt A}
o7} A mAe] FEL oM HFE F3RHES]
o o]t TS o83t Bdhks o 7}
A ghe] @A Apolol] odiA AAETHZhao T,
2001). EvES] 749 22 shuldlN Jaert =
SE 9] invertase B4 Lolx] FHo| Aa}E]
=, 2452 guXElsPd invertase] A4S S
A FERE FINE F UA

Fale] FAL {14 34, FHEe 9 A V=
53} 28 o7 7 819 HsArgoF AsET
(Dorais &, 2001), Al ~1& SHolMe Ll Al
go] 2 ol FE vth(Francisco?} Marce-
lis, 2004). Z-F& A EA7} Q78 SRt T30l
@S uf, ol EAISIA ZE2 AR olFHER A

-197 -



PeE -

SEant ohe} Fhade) Aol Fo] Ahdshe A
oz A#A UrhBesford?t Maw, 1975; MengelZ}
Kirkby, 1987). %3+ 258 =42 F39 88 5
Z(Dekove} Velichkov, 19927 AAHE T3l &
A AEO] AFE F3AIA (Mengel, 1980) 9]
FA3) g TG S1tHHartz 5, 1999).
B Y A7) thz27o vls) ZF guxETel &
Z7VekA] AT Tz AFfe] Blgo] W
Zel vl go] oA FEHE] 78

.

'L o
ri o

p.S |
A

kO

AV EntE o] AEAS 3PIAITIY) et 2
F dude) = 2 AVIE B8 A9, 05% 2
FHAZTAA HFo] 200~400 g2 “FFH HIE0]
75.5%= 2ol Bisl 29.5% Z71Idh. AEAl7)
= 2zl 7P 2=, Al 05% Z2EE
G sba AEs} vlgo] izl vl 5.9% F
7VEIHTL AESTS 10% 2715t

ZA0] . GHAY, invertase, FE0, T, EVLE

ol

_

2
(=]

Ao
2

1. Adams, S.R., V.M. Valdes, C.RJ. Cave, and J.S. Fen-
lon. 2001. The impact of changing light levels and
fruit load on the pattern of tomato yields. J. Hort. Sci.
Biotech. 76:368-373.

2. Besford, R.T. and G.A. Maw. 1975. Effects of potas-
sium nutrition on tomato plant growth and fruit devel-
opment. Plant Sci. 42:395-412.

3. Bradford, M.M. 1976. A rapid and sensitive method
for the quantitization of microgram quantities of pro-
tein utilizing the principle of protein-dye binding.
Anal. Biochem. 72:248-254.

4. Bussieres, P. 1993. Potential dry matter and water
import rates in the tomato fruit in relationship to fruit
size. Ann. Bot. 72:63-72.

5. Chapagain, B.P. and Z. Wiesman. 2004. Effect of
Nutri-Vant-Peak foliar spray on plant development,
yield, and fruit quality in greenhouse tomatoes. Sci.
Hort. 102.

6. Dekov, 1. and D. Velichkov. 1992. Ultrastructural and
functional changes in the chloroplasts of maize plants

12.

13.

16.

17.

18.

19.

20.

-198 -

A - DE - HY3)

at various levels of potassium nutrient and water
stress. Plant Physiol. 18:3-9.

. Dorais, M., A.P. Papadoulos, and A. Gosselin. 2001.

Greenhouse tomato fruit quality. Hort. Rev. 26:262-
319.

. Fageria, NX,, V.C. Baligar, and C.A. Jones. 1997.

Growth and mineral nutrition of field crops. Marcel
Dekker, New York.

. Francisco, M. del A. and Leo F. M. Marcelis. 2004.

Regulation of K uptake, water uptake, and growth of
tomato during K starvation and recovery. Sci. Hort.
100:83-101.

. Grange, R.I. and J. Andrews. 1994. Expansion rate of

young tomato fruit growing on plants at positive water
potential. Plant Cell Envir. 17:181-187.

. Hartz, HK., G. Miyao, and R.J. Mullen. 1999. Potas-

sium requirements for maximum yield and fruit qual-
ity of processing tomato. J. Am. Soc. Hort. Sci.
124:199-204.

Ho, L.C., R.I. Grange, and A.J. Picken. 1987. An anal-
ysis of the accumulation of water and dry matter in
tomato fruit. Plant Cell Envir. 10:157-162.

Lin, D., H. Danfeng, and W. Shiping. 2004. Effects of
potassium levels on fruit quality of muskmelon in soil-
less medium culture. Sci. Hort. 102:53-60.

. Mengel, K. 1980. Effect of potassium on the assimi-

late conduction to storage tissue. Ber.Dtsch. Bot. Ges.
93:353-362.

. Mengel, K. and E.A. Kirkby. 1987. Principles of plant

nutrition. International Potash Institute, Bern.

Schuch, W. 1993. Improving tomato fruit quality
through biotechnology. ATL Press, London. p. 39-43.
Vassey, T.L. 1989. Light/dark profiles of sucrose phos-
phate synthase, sucrose synthase, and acid invertase in
leaves of sugar beets. Plant Physiol. 89:347-351.
Voogt, W. and C. Sonneveld. 1997. Nutrient manage-
ment in closed growing systems for greenhouse pro-
duction. p. 83-102. In: Goto, E. (Ed.), Plant production
in closed ecosystem. Academic Publishers, Dordrecht.
Williams, L. and U. Kafkafi. 1998. Intake and translo-
cation of potassium and phosphate by tomatoes by late
sprays of KH,PO, (MKP). p. 85-90. In: El-Fouly,
MM, FE. Abdalla, A.A. Abdel-Maguid (Eds.), Pro-
ceedings of the symposium on foliar fertilization: A
technique to improve production and decrease pollu-
tion, Cario, Egypt, 10-14 December 1995, NRC.
Zhao, Z.Z., S.L. Zhang, C.J. Xu, K.S. Chen, and S.T.
Liu. 2001. Roles of sucrose-metabolizing enzymes in
accumulation of sugars in Sastsuma mandarin fruit.
Acta Hort. Sinica 28:112-118.



