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Studies on the Physiological Role of Rutin
and Its Application to Vegetable Crops
V. Effect of Foliage Spray of Rutin Solution on Mineral
Absorption in Egg Plants

Toru Kato, Han Young, Pak, and Yasufumi Fukumoro

Laboratory of Vegetdble Crop Science, Faculty of Agriculture

Abstract: Mineral absorption accompanied by foliage spray of rutin solution at -
various concentrations was investigated with egg plants grown mainly in water culture and
further grown in pots under different plastic films.

1 . When foliage spray of DecaAce solution to egg plants at various concentra-
tions was carried out, the increase in leaf area was found with the promotion of water nd
mineral absorption.

2 . Increase in mineral absorption accompanied by foliage spray of DecaAce solution
seemed to be the effect of rutin from the results of comparison between DecaAce solution
and rutin solution dissolved by ethylalcohol or NaOH solution as a solvent.

"3 . Mineral composition in leaves was lowered as a result of foliage spray to egg
plants passed the winter with no heat in vinyl house.

Conesquently it seemed that the effect of foliage spray on mineral absorption was
different considerably corresponding with plant vigor.

4 . Mineral absorption in egg plants grown in water culture contammg excess nitrogen,
phosphorus, potassium, calcium, and magnesium respectively showed that in the case of
excess nitrogen, nitrogen, phosphorus, potassium, and calcium were absorbed well, in
the case of phosphorus, nitrogen, phosphorus, and calcium, in the case of potassium,
potassium and calcium, in the case of calcium, all minerals except for magnesium, and in
the case of magnesium, all minerals except for potassium were increased respectively.

However, foliage spray of DecaAce at high concentration lowered the mineral ab-
sorption due to growth retardation.

5 . Plant height was promoted under UV-cut film, vinyl film, and polyethylene
film in ascending order, but foliage spray of- DecaAce inhibited the growth under UV-
cut film and promoted under the other films.

Absorbed amount of minerals was almost similar to the growth, although the content of
mineral composition in leaves was not so different among plants grown under different films.
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aofl GBS REHE L, —IAHT, BT Y RABIBETE G, MEE IR
LT Lo BRIBCNI =5 &€ I 370X Mg =ik, YR AI5F FEY 77 VBT L
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Table 1. Compositions of nutrieht sqlution in each plot (ppm)

plot N P K Ca | Mg
1 |Standard| 200 | 200 | 200 84 24 | NH NO;
” ” -, ” Ca ( N03 ) 2
2 ExcessN | 400 i KNO,
3 »~ P| 200 | 400 " ” " Na H,PO, - 2H,0
4 » K| | 200 | 400 v | « | KH2PO,
v _ K, SO,
5 - » Ca ” ” 200 168 - ” CaC]z . 2H20
6 ” Mg ” ” ” 84 48 MgSo4 . 7H2 (0]

*  Minor elements were added in each ploL respectively
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Fig. 1. Daily change in visible and ultraviolet light intensity
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Fig. 2. Effect of foliage spray of DecaAce solution at various
concentrations on total leaf area of egg plant.
2 days after spray
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Fig. 3. Effect of foliage spray of DecaAce solution at various
concentrations on absorbed amount of water.
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Fig. 4. Effect of foliage spray of DecaAce solution at various
concentrations on organic constituents in stem of egg plants.
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Table 2. Effect of foliage spray of DecaAce solution at various concentrations on
mineral composition of leaves (¥ on dry weight)

- 10N

Tr:]eea;ltt meliaglrlllilfticoation N P K Ca Mg

2 days after spray
Unsprayed 6. 26 0.38 - 7.77 1.43 0.33
Sprayed 3000 | 6.77 0.48 7.78 1.07 0.32
2000 7.16 0.48 10.14 1.13 0.37
1000 6. 97 0. 46-.‘ 9.45 0.98 0.35
500 | 6.85 0.57 9.18 1.01 0.34

"4 days after spray
Unsprayed . 6.55 0.47 7.86 1.37 0.23
Sprayed 3000 7.40 0.49 - 9.68 - 1.06 0.34
2000 7.36 0.47 ~ 1070 1.19 0.32
1000 { 7.05 0.49 9.73 1.40 0.30
500 7.01 0.55° 9,58 1.1 0.30

7 days dfter spray
Unsprayed 6.54 0.48 8.16 1.04 0.29
Sprayed 3000 | 6.45 0.44 8.82 - 1.18 0.30
2000 7.03 0.48 8.82 1.18 0.30
1000 | 6.69 0.46 8.43 1.20 0.33
500 | 6.86 0.48 . 8.49 . 1. 06 0.31
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Fig. 6. Effect of foliage spray of rutin solution dissolved with
different solvents on leaf area of egg plants in water culture.

a

Table 3. Effect of foliage spray of rutin. solution dissolved with different
solvents on mineral composition of leaves

(% on dry weight)

Treatment Solvent N P ‘ K . Ca Mg

3 days aftev spray
Unsprayed 5.52 0.47 4.72 1. 61 0.43
Sprayed DecaAce | 6.21 0.71 - 553 1.42 0.43
thyg- | | 608 0.57 5.06 1.67 0.44
NaOH | 608 077 507 148  0.47

5 days after spray
Unsprayed 6.11 0.55 6.70  1.28 0.38
Sprayed DecaAce 6. 22 0. §2 ’ ‘6. 46 1.25 0.44
Ethyl- 5.86 0.63 580  1.20 0.37
alcohol | 591 963 . 513 120 0.4

NaOH
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4113.6f
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Unsprayed
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NaOH

Fig..7. Effect of foliage spray of rutin dissolved with different
solvents on organic constituents in stem of egg plants.

Table 4. Effect of foliage spray of DecaAce solution and urea on
mineral composition of leaves grown in vinyl house
' (% on dry weight)

Treatment magl?llilflilélaot?on N K Ca

Unsprayed 5.82 4.98 : 2.38
Sprayed

DecaAce 3000 5.178 ) 5.01 2.30

2000 | 5.73 4.87 . 2.05

1000 | 5.57 © 4.84 ' 1.98

500 | 5.52 © 4.58 - 1.89

Urea .0.5%+ 1000 | 6.00 5.01 1.82

0.5% 6.20 4.39 . 1.61

* Sampled 3rd and 4th leaves from tip at 9th day after
foliage spray
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Table 5. Effect of foliage spray of DecaAce solution at different concentrations
on mineral composition of leaves in egg plants grown in water culture of
different nutrient media (9 on dry weight)

Nutrient . Diluted .
condition magnification N ) P K Ca Mg
Unsprayed | 5. 30 0.82 3.79 0. 34 0. 27
Standard 1000 | 5. 04 0.79 3 55 0.36 0.29
1000 | 5. 64 0.84 3.73 0. 40 0.30
500 — — — — —
Unsprayed | 6. 60 0.89, " 4.27 0.78 0.23
2000 | 6. 41 0.85 4. 59 0. 76 0.20
Excess N
1000 | 6. 59 0. 92 4. 35 0. 86 0. 26
500 | 6.86 0. 90 4.32° 0. 80 0.24
Unsprayed | 5. 88 0.94 3.70 1. 02 0.28
Excess P 2000 | 5.7 0.92 3.38 1. 04 0.32
1000 | 5.94 0.9 3.54 1. 06 0. 34
500 | 5.81 0. 94 3.79 1. 10 0.29
-Unsprayed | 4. 72 0. 62 4. 60 0. 98 . 0. 23
Excess K 2000 | 4. 49 0. 64 4. 68 0.98 0.21
1000 4. 92 0. 61 4. 74 0. 94 0.22
500 | 4. 62 0. 63 . 4. 51 0. 94 0. 22
Unsprayed | 6.00 0. 94 4. 03 1. 46 0. 27
E c 2000 6.27 0. 77 3.55 1. 64 0.27
xcess La 1000 | 588  0.76  3.55  1.48  0.25
500 | 5.23  0.86 3.63 1. 48 0.27
Unsprayed | 5.64 0. 98 3.95 0. 94 0. 41
Excess Mg 2000 | 5.64 0. 94 3.55 0. 80 0. 40
. 1000 | 5.64 1. 00 3. 46 1. 06 0. 41
500 5.71 0.91 3.70 1. 12 0. 41

I-ZREHIKE-TER, VY, AK, SLORMBENHHED S,

ELARMERR T TRELORIEMON I, V¥, 4, BIROFIEMHRD Shich, B
FIIEAEEO D o1, FHI— ML >TEER, Vv, GK, B+OREINERD:
B, A Y BBRAMET LT/, UL LIS BERERTRIROMR L D 80 L TW 7, '

LOEER (D) ABRIITEE Table 7T KESNBZ L O, HVIZFL YT 4 VL TOH
DEFAL S, UVeeut 7 4 VA FTOZFRRELSHEL TV, L LE=—v7 4 v TOK
DEHEEC, M ERELATH 1o FHI— AHILE >TE=— 0, HYLIFLIET 4 VL
THEEGRES NI, UVcut 74 v FTTRMEI SN, L LERRIMBMARX LD b8
XTHELC, T/R £H/ha L, REL TV EEARMED ST,

(2) ERNEBESESERBICRIZTEE Table 8 DEBH T, UVcut 7 4 VA THRHER,
W, A, BRBE= -, FBYIFL YT 4ATOENLD bPREVEBINSRE SN,
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Table 6. Effect of foliage spray of DecaAce solution at different
concentrations on absorbed amount of minerals "in egg
plant grown in water culture of different nutrient media

(mg/plant)
Nutrient Diluted
condition | magnification N P K Ca Mg
Unsprayed 1575  188.1 874.5 103.5 66.0
. 2000 1807 247.9 1005.5 138.2 96.8
Standard
1000 2019 250.9 1019-4 144.8 98.0
500 - — — - —
Unsprayed 2266 231.5 1195.8 173.7 67.9
2000 2684  257.7 1341.3  215.1 72.3
Excess N . ;
1000 2172 239.9 1010.8 184.8 66. 4
500 2151 230.6 960. 6 164.4 66.0
Unsprayed 1811 221.1 848.0 195.6 72.9
Excess P 2000 1856  241.1 851.7 201.5 86.6
- 1000 19100  263.0 874.2 215.2 95.2
500 1974  243.9 875.7 216.9 94.5
Unsprayed | 2065 192.0  1497.1 209.1 65.6
Excess K 2000 1931~ 1997  1460.5 203.2 61.5
xees 1000 | 1995 197.2  1466.1 198.8  63.5
500 1908 198.5 1461.8 . 195.1 63.0
Unsprayed 1497  208.7 1014.2 245.7  70.7
Excess Ca 2000 1666  204.8 976.9 277.2 76.9
1000 1964 . 223.9 1040. 5 324.5 81.9
500 1799  212.1 1038.0  290.5 82.5
Unsprayed 1603 198.9  1029.2 167.5  90.2
Excess Mg 2000 1784 215.4 1001.0 169.7 101.1
1000 1862 236.0 1006.0  206.9 117.2
500 2193 . 225.0 1016.8 216.5 108.8

FHI—AEHFICEL > TE7 4 VLT EOEE BEBMMBED ST

(3) EEEARNRCRITTESE 27 4 VATOROBRNRSE GE, YT av
LAFOBTRDIEM -1, UV-cut 7 4 v £ FOHIZZDOHMEER L7 (Table 9o ‘

FEFAL— ADEEHAICL > TE=—, #YIFLY T AL TTEHIERS EHBN
BINASERY St b DD, UV-cut 7 4 VA FTIRFH T — A HE I BBAE IS LNTEE,
Y YL, RBIK, ELTREV L -1

5 =

NF U DETRAICE » THPIORULRAE $ 0, £8, BEUEHSEESND T L3BRICH
e Lz, (1)
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Table 7. Effect of foliage spray of DecaAce solution on the growth of egg
seedlings grown in pots under various nlastlc films

Kind plant Fresh Weight (g) Dry Weight (g)
of Spray height - ;
films (cm) Ileaves Stem- ;rcisl Root T/R |Leaves Stem ;I:;zsl Root T/R

Vinyl Unsprayed 71.0 130 128 258 96 269153 1563 30.6 84 3.64
film Sprayced 7.5 | 132 131 263 103 255|167 163 330 9.8 337

polyethylene | Unsprayed 64.5 122 118 240 74 3.24 | 15.4 13.8 29.2 7.3  4.00
film Sprayed 66.0 | 130 123 253 84 3.0t |167 151 31.8 84 379

UV-cut | Unsprayed | 740 | 120 128 248 95 - 2.61 | 156 167 323 B4 3.85
film | Sprayed 67.5 | 129. 120 249 . 90 277163 151 3.4 7.7 4.08

Table 8. Effect of foliage spray of DecaAce solution on mineral composition
of leaves in egg seedlings grown under plastic films (96 on dry weight)

kind

of Spray| N P T K- Ca Mg

films .
Vinyl - 4.28 0.37 . 3.79 0.82 0.41
" film + 5.15 0.41 3.87° 0.84 0.45
Polyethylene | - 4.83 0.36 '3.87. 0.80 0.39
film + 4.94 0.37 3.95 0.84 0.41
UV—cut - 4.01 0.38 " 3.55 0.72 0.43
film + 4.02 0.41 3.47 0.82 0.48

SEOKHEE TS Fig. 2 KROSA D LS KERROKMAED SN, Fig. 4 DLHiILE
HADOEOEROBH SN, SETTOERLZEMI TV L HiKBbh 3, L L Fig. 6 IR
SHBEIMEAY 2DEDL 51, EBTFO 100 ppm OVF VRETHAETANHT 260 LR
bhid, ZEROBOERMIIRONDTADPTOELERIIEILIN TS D LB DN,

UVcut 7 4 Vo FTRERMESR N, ERMEEIKS 25, FH I - REAICL > THE
HE N, BEASY, FELLEFEL ORI L, EABBAOLIOHRY 74 vbaPE=—
wTM?ﬁl—zﬁﬁm;ariﬁéﬁbrwaﬁmbﬂLﬂﬁfh%ﬂﬁ@@é@tm;ari
BFORED B WVEHELBRT I D EEDN I,

MBI OMMIE YR KIRIEEL, ﬂkﬁm%&%ﬁtﬁ&&%mwwm§%wéﬁzéCt
MHBREZ OB,

Fig. 3 DERR Y Table 2, Fig. 5 DHERRB OHMERL TV, LOLTFHAT—2OD
HABREIRLOBLRED, STVEARMGREPHICHRSBEDLNSZDILH L, BRVGEPP
BNTL b, Zhi3BEIcE > TEDRER, @ﬁ@gmagénéﬁmtmbnao

37 Table 4 DL S ICHDEFIKEBICL > THFH T - 2DOPRMEBEIN, BELLENL
BOLSIIBES>TVEETOENRDIOBETEBOTNS,

FhI— Z@ﬁm%%mTwm3mﬁbn5¢OKW%/%ﬁmttﬁ®mitﬁﬁﬂ T
HEZ3DT, THI-ZADEYPHRENF ViLLBHDEBDLNBG),

Table 5 DL HIKEHRBRE O &L FFEAMBRIESEREC, T oic7H x— 2500~ 1,000
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Table 9. Effect of {oliage spray of DecaAce solution on absorbed amount of
minerals in seedlings grown under various plastic {ilms in vinyl house

(mg/plant)

Part kind
of of Spray N P K Ca Mg
seedling films '
Vinyl - 654.8  56.2  579.9 1255  62.1
film + 860.1 68.1  646.3 140.3  75.7
L Polyethylene - 743.8 55.1 596.0 123.2°  60.2
eaves film '+ |- 82.0 6.5 660.0 140.3  67.8
UV-cut - 625.6  58.5  553.8 1123  67.1
film + 653.6  66.5  565.6 133.7  77.8
Vinyl - 1019.0 3.8  728.3 110.2 = 35.1
film + 1158.9 354  669.9 110.8  35.7
st Polyethylene - 934.3 17.3 523.0 88.3 25.9
em film + | 10223 151 53.1 997  30.7
UV—-cut 1 - 11122 27.9  659.7 1035  33.9
film + 1005.7  18.9  560.2  90.6  28.4
Vinyl . - 245.3  28.0  163.0 353  38.0
film . + 219.5  27.0 1656  41.2  48.5
Root Polyethylene - 178.9  21.3 1.7 263 34.8
film + 2167  22.4  121.8  30.2  49.9
UV-cut - 188.2  23.1 148.7  30.2  49.9
film + 136.3 225 1117 231  45.4
Vinyl - | 19191 116.0 1471.2 271.0  135.2
film + 2238.5  130.5 1481.8 292.3  159.9
Tétal Polyethylene | - - 1857.0  93.7 1230.7 237.8  120.9
film + 2064.0 - 99.0 1317.9  270.2  148.4
UV-cut - 1926.0  109.5 1362.2 246.0  150.9
film + 1795.6  107.9  1237.5  247.4  151.6

RAEMET D EER, )V vASHLLIKEDNE, ) VBHOLERER, )V, ELUELEOR
A OARRENEAD Sz, FRICEBRR THEL, ) v, EROBEMRGDD 5N
AYOEBAEH Y ORINLEE BH5, EFX, U YORNAET XY, BRFASRDONSG. LHL
BIRK, i LTRB OhEDd >t ARARDEHARROBEREZRD TS, L LFHL—
ADOEBEHAIC L » TRNAET L, ERERRAAERIIETS 2E@»BR 50, Table 6
DL HTFERBHET LT3, ‘

PLED o0 ) BEKLUADOKI SITERNER, Vv, E1aRzse, Eitamns 80
NEDT, THVHERKETTOF AN = — RPHEHSLE L, HTORETRRRE, RORKE
TORINHIHR SN B bD EBONS,

UV-cut 7 4 vk E=—, £Y7 4 VATEBRIGEZRICT 20, BEARSIEHERICEB L
AEEREFE LNV, BRSOBRNAER S EABIMELTE= -7 A LVATTEL, #)Y
F LY 7 4 L FTEELIS S A TRRDB DS OERMSR SN S,
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wm E

VT v DEER AR IO S BERRBR IO AE RS 5 VERINROE(LIZ oW TE & LT IC
Lo THBTHELEBR T 4 N LDFEHEBED L HSITHET E206THAE L,

L. WF A BUERRAEH DecaAce #MRM L TEEMBAL, 2, 4, THCBL TR
3¢, FHI-RAEMHICL > TEMMUIHGEML, KABRRH{ELE SN, BHARNGEF - 720

2. FHI-AOARNFYEIFATAI—N, WY -5 iKEH L TRBELTRSE, BR
BRRABERGBLALFLT, FHI—ROPRRINVF Y iLL3 6D EBbhi,

3. AYRNTRAS#1F 2 CHEBAHET - TR LENSERSERHRICC SNTET
U, BRORBIREICL > THHREOEEHSRIL Y, BOBACETLPTVL I KBbOT,

4. BE, Vv, 0, BK, ELZOFOAESHOKBL, FHx - 23EERAEEL TR
&, ERBREEZRLED, Vv, #), AIROSERIEED, VY OBAEIER, Vv, AK
BEEO, AVOFEAY, ARMET D, EX, EIVBETIIMEEER SN, AIRDBEE
TEBR, BR, VY, A, GRMESED, HELOBERH Y ER ST X TORBRADE T
1o BVWBEOBM THREMBRYOET OMBET L,

5, E=—, #)xFL >y, UV-cut 7 4 VL& FTEHE L, Eﬁ&Uﬁﬁ@WlC&ti?‘Tﬁ
I-2PHOEBERLL, v=—u, fUI%V/74NLTrmmmw;or¢§@ﬁén
UV-cut 7 4 W & FidEFHME SN 720

L LERNEBRROSERIIBLASERINC, ﬁﬁ%&ﬂﬁlciéﬁ:cﬁmt'c:w E=—v
TANLTFDFhT— zmm%mzwr?(&Wén fu:+vz74WAT®mmmﬁmzw
TORLRWEEBR S,
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1 . I0ERfE - bk —, BEEYICHT AL F Y OEBNBEN SO RZFORE T 2T
I. 24 AHTIHEAEXHRICONT, BEAFETFR, 21, B, No. 11. (1972),

2 . IOEEfR - FA8 - plfEsh, EED. v/v4fmﬁt5mmﬁ%wowrcmmk;m
#, 22, (3%, No. 12. (1973),

3. TOEEfR - FEEEREX - hfERh - RERE, Him th—KﬁT%ﬁm%%Kwaom
MKFEUIE, 23, B, 165—172 (1974),

4 . IEEM - SEMEE - HIEM, MLV, FRiHTARENRICOVT, BEALHE,
25, f%: 73——78 (1976),

5. 1NEEM - @ TS - RE— - H LA bR, BLEV. He e 3BHmHRcD
W BHIASEDR, 27, B%; 113—122 (1978),

6. TDEEfH - R —, FLEVI. o vickd AHBEHRICOVT., SHAEHE, 28, Mm%
107—115 (1980), __—

7 . INEERR - ALRETA - /NBE, VI YA TEORBRIERKICRITTAF VRKORE, BBE
&, BIFS8EPEERE, p. 30, . o

(BRF0584E 9 A298 % 8)
(RBFN594E 3 A 198 R17)
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