SR RIIsEE x| M20H 25 243
KOREAN JOURNAL OF ORGANIC AGRICULTURE
Volume 20, Number 2: 243-258, June 2012.

S gl AZAAZAA A2} 717 9
i 9 F- u|2= AF

e - MEST - EF . @

[

Effects of Bumblebee Pollination and Plant Growth Regulators on
the Yield and Quality in Eggplant (Solanum melongena L)

Jeong, Soon Jae - Jin, Dong Ho - Lee, Hyoung Joo - Oh, Ju-Sung

These grafting seeding “Torobambica”, rootstock “Chuk Yang” were tested to
investigate the growth, yield, and quality of eggplants which can be influenced by
the bumblebee pollination and plant growth regulators. The results were as follows:
According to the treatment of bumblebee pollination and plant growth regulators,
the yield of eggplant was good at bumblebee pollination with tomatotone flower
spray at blooming time, and was good at foliage spray on the treatment of toma-
totone and GAj;, and was good at flower clusters spray on the treatment of
tomatotone. According to the treatment of bumblebee pollination and plant growth
regulators, the ratio of marketable fruit was good at pollination bumblebee with
tomatotone spray on the day they flowered, was good at foliage spray on the
treatment of tomatotone and GAj;, and was good at flower clusters spray on the
treatment of tomatotone. On the mineral element contents of eggplant stems, the
contents of total nitrogen were good at tomatotone flower spray at blooming time,
the ones of phosphorus, potassium, and magnesium were good at tomatotone
foliage spray the rate of three days, the ones of calcium were good at tomatotone
flower spray in two or three days before flowering, and ones of ash were good at
tomatotone flower spray at blooming time, foliage spray the rate of three days. On
the mineral element contents of eggplant fruits, the contents of total nitrogen were
good at tomatotone and GA; foliage spray the rate of six days, the ones of
phosphorus were good at tomatotone foliage spray the rate of three days, the ones
of potassium, ash were good at tomatotone and GAj; flower spray at blooming
time, and the ones of calcium, magnesium were good at tomatotone an GA; flower
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spray in two or three days before flowering.

Key words : Eggplant (Solanum melongena L), Bumblebee pollination
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F715dE 7l A ZHAES Fol7] Hal A=AEZHA WAl 88 E ol &35t 57
T Bou AAE A= S AA ot vt o atEol ek A EAGZHEA <
AMGE S ARRY] @ G|, A oS g &) ERlE olg A&HoRE
ATE o] SIOH(EMGTS %, 1975; Mehta, A. K et al., 1975; Nair, P. M.et al., 1975). 7}l o
gk AFoAlA] ©](1998)= A27] AlAAAl = SHEo] W] EiFsty] wEo G AHRE
T3l7] A e AEAA2EAE A, 7HA AEA4Z2EAE Agste T,
IR, w50 IS AFOEEHE—, 1978a; MEEHE—, 1978b; INgEHE—, 1978c; MEEHE—,
1978d)= 3= AoH, hniE(1970)= 7HA SAAE ] JAA HEAH L2 3~4Y o] F
2719 B BAAY o)A AAZHAE A EA AA o Axstd Fo] LAt
34tk Saito(1975)= 7149l Gibberellin(GAs) 100ppmS A 3F A3} £7]9] A4 =8}
AARE, slolisle] AA 9 FIFHFe} siee Aot Raugk v ok aga
Nothmann 5(1974)8 7}Al9)| 2,4-D 2.5 ppm 2 4-CPA 20ppm A&+ 23&, HapZH o=
a7 Ao, AEA AA ol 73] Azt ol vt WA AT & F(1989) 7HA =
71 gk AFZAAE A A3 A s FA g vE) EvfEE zmm
d A= wgton, FFAFo) FFHEE EVLEE 40 9 808 Ao A SUleA L
S TH Al 5(1998)2 71A] AR A AAZEA A 2]E 4-CPA 80 S A3y
gk Zo] 160N S 1097 20¢ (HACE PYEAESA S WETE FFo] F71stH L
&5 wokon, 3¢ o] FoE A3 2-3¢ A BRI AR AFY BES= A
g FFHEC] B ER o] Al7|o= A3t 239 BREE JHsE Aolgtal 3
I2]aL 297HA] 4-CPA 5081 & /s #53tal 3EHE 1608 o= JAMEs}
ofsll= I, 5%, AFAE D AFHTT7E 3L FE AN 8o =3
o} Wlzattkal Baakgith Mehta 5(1975)& AL231%7]0] EntEe] GAs, 2,4-D 5& A
sto] F3teko] Z71eH oM. Nair 5(1975)% GAs, IAA, 2,4-D 55 EntEd Agstgdd
vl 2,4-D 5% AYTE ALY BE ATl 2 g FEgFo] FUEATT sHAT
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B AEL 2008 3¢ 159 FEH 9 7€ 159714 A A disd Ao A
Fotstn Fded APE2AY FT2E k92 HolA FaAT SAFTS $5u
Hj ()] «“E9H7P ti&ol Takii wuj(FE)Y “S¥ S HES HHEEE A&t
2| ERFZH A 2= p-chlorophenoxyacetic acid(4-CPA, Tomatotone)¥} Gibberellin(GAz)= A}
f3lg o, SR 2802 4% H (Biobest Biological system, Belgium)< 3+ AR8-3}9 T
A AT A28 Table 13 Zo] F 107] HEFE FRoH, AFT vz ¢
W 3WHE 0 2 Sttt 1E]al 4xHEA] o] H el g 2-3YH S EE AQF EE A
g7l g s EE AASHAT

Table 1. Test processing contents

Treatment processing contents

The day of flowering sprays flower cluster (T-1)

2-3 days before flowering spray flower cluster (T-2)

Tomatotone (18.8 ppm)
Foliar spray 3 day intervals (T-3)

Foliar spray 6 day intervals (T-4)

The day of flowering sprays flower cluster (TG-1)

Tomatotone (10ppm) + 2-3 days before flowering spray flower cluster (TG-2)

GAs (10ppm) Foliar spray 3 day intervals (TG-3)

Foliar spray 6 day intervals (TG-4)

Bumblebee pollination Bumblebee pollination (B-1)

Bumblebee pollination+ .
The day of flowering sprays flower cluster (B-2)

Tomatotone (18.8ppm)

AAE EFe o]3teA -2 Table 291 20w, A 7131e] 7]7371 82 Table 3
I ZAth

ZF N@TE 39 1199 olF& AAT & AMIFS 10 ad D4 35kg, U4 15kg, 7+
25kg, 712 EH] 2,000kgS 71¥ 2 Alg3tT EHEEE BASh /HAE 39 2390
A2 A 120X 70cm (FH O 2 A st oH, AAY L 48 AR AN SAE BT A
ARtk 1H3h= 4 18Y =55 AASAL 2/sHRE ZAAAAT. 181 A g 2E A
Agle 49 2895 H ZF Aol we} o, AHdEE 4xE A7} o] Foixl 54
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NYRH 9 1mlE 28 BEF7]E o835t AEA AA A AxsATh 52 A &
23 Fof AAsIH e, 7E b #El= FEIEH TEANH(EEIEH, 2002)00 =

st} AAlskAT

Table 2. Cultivation of the soil physicochemical properties Soil conditions of the experi-

ment field
pH EC OM Av. ];)205 Ex. cation (me/lOOg)
(1:5) (dS/m) (%) (mg/kg) Ca Na Mg X
6.73 0.32 2.1 318.72 8.84 0.40 2.61 0.25

Table 3. Changes of air temperatues during experiment period

Temperature
Month
average (C) maximum (C) lowest (C)

early 18.5 26.6 10.3

April mid 19.6 27.3 11.9
late 222 31.5 12.8

early 19.7 28.2 11.1

May mid 20.9 29.5 12.2
late 23.9 352 12.5

early 24.7 371 12.2

June mid 24.9 374 12.4
late 252 38.1 12.3

TFFEXAE B, AF, 3’4'78‘, 10a & %, T4, TA Bdse AR F714%
AL 271, o, S o= st dAAE LS Bradford] 2 protein® S 73 F
giksled, p= HIAH, K, Ca % Mg atomic absorption spectrophotometer(AAnalyst 800,
Perkin Elmer Instruments)E ©]-8%F YAFFEAHOZ A3 550C o] 3|32 A
33hgk & FAsAT FEHF TS FEFEE 25em AFE 0.5em oW E w5 A, FA 7L
= A), TFFHE 25em AT, lem oJHE 52 A, FA7F gle A), sk 25cm #
%, 15em olUlE w2 2, AT fle A)o=m, vdEHdE V1A, £33 S50g ©lstel
A

) 9 =3, Wellst, 7185, aREs 5 x3se 2AYT

mlm
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1) Tomatotone M2|0f [E Iale| EMut o2k

AT

Tomatotone *] &0l w2 Aol EX3} 8L Table 404 AHRH I3 37, 345
S AT FAHL AAHA Ao, 10ad T, TAGT L 1008 F2 AT
(T-1, T-2)9} FHAAE X2 FHT-3, T-4) tll= FoABL AAHIAT A Tl 342
Mt 2393 sHAET A TH(T-2)A 7 A, 69 HEo® Gz AT
(T-4)°N A 21.51emE THE ATl vlsl 2t AR A5 Meddo] shgatxs A
ZTH(T-1)°1 A 55.77mm % 255.78g .2 F Zpol= flovt thE A g+ of Hlsl o™, 10a
T TS N3 239K s A2 TH(T-2)oN A 6,633kg S E 7MY F=3eT A
I AYTH(T-3, T-4R T SPHAES A2 H(T-1, T-2)7F =%t TAF= Mstddel 3
Wb sk A2 HT-1) 3 2~3Y ol s ES X2 FH(T-2)3el 9482 A1 =A] &
Skt}. o]Ae] AE QoF5lH Tomatotone= /NSt SAIESE X2 H(T-1)NA &
o] 7} wekow, I o2 3} 2~39H shIAE A HT-2) > 3Y 1H4 FHAEs
AT TH(T-3) > 6 HA FHAAEI} AYH(T-4) <22 Y= fstdd £5-3F 2]
AT HT =350 WokthE 4l 5(1998)F #(1999)2] B9} H]5=3k A BT
a8)a 3¢ Ao 7 Juaxd A HT-3)olA AEAAzEA ] JdHAEI X2t
o] Ui grol v& A= I3l a7} A ste] Aol 2 &%hk=H ©]= Nothmann 5
(1974)°] 7FA el 2,4-D 2.5ppm, 4-CPA 20ppp= 3] FRAES A3 o) 7t LAY =
Huel dAst

o

Table 4. Effects of tomatotone treatments on the fruit characteristics and vyield of eggplant

Fruit 100
Treatment Yield No. of seed weight | Note
length diameter weight (kg/10a) seed @ &
(cm) (mm) (8
T-1 22.64a" 55.77a 255.78a 6,385a 321.7a 0.59a
T-2 22.69a 54.56a 246.94a 6,633a 217.0a 0.49b
T-3 22.16a 53.28a 238.79a 5,075b 295.3ab 0.62a *
T-4 21.51a 54.79a 245.22a 5,381b 273.0ab 0.59a

“ Meanseperation in columns by Duncan’s multiple range test at 5% level.
* . Phytotoxicity
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2) Tomatotone®t GAs EEXz2|of| WE DfAlo| EMT 52t

Tomatotone™} GA; &4 ol w2 Aol EA3} F33FS Table 54 AHREH A
AZ g A7 THTG-3, TG-4)9F sPAESE A2 THTG-1, TG-2)Z o= HAZHLE {24 o]
AA=ReH, A HFe FGUAEIT XFHTG-3, TG-4)7F sPEAET A2 HTG-1,
TG-2)Eoh Bt H4 2 6Y (HAC R JUHAES A2 FHTG-4)NA 48.46mn=E 7H Z1 0
o, AT 2 100452 AT 3toll 2 ztel7} gIITh 10a B 3% 6 IHH 2
HAE 3 28] H(TG-4)oN A 4,298.5kg 0.2 71 =gkom, ‘%ﬁ%gﬁ& 28] 7H(TG-3, TG-4)
7t SpARESE A2 THTG-1, TG2)E T A YElRtth ol g4t X Aol iz
S ARG o] w3t 4l 5(1998)F F(1999)2] HarehE Abo] 3t EE, ol AuiAl
71 & AgsE, Aol E517] wZolet AZHn oo A3E 8okl Tomatotone

< 6d 7&@9& FHAZI AYFH(TG4A)A FFo] /Mg E3hon, I tFo

39 7HA o R JUAZI A TH(TG-3)> N3 239 Aol sz 3 A8 7H(TG-2) > 7N
sl shAZd HETH(TG-1) £2E YERT

Table 5. Effects of tomatotone +GA;s treatments on the fruit characteristics and yield of

eggplant
Fruit
Treatment Yield No. of seedlgsg:i ht
length diameter weight (kg/10a) seed @ &
(cm) (mm) (8
TG-1 7.76b" 43.93b 80.97b 2,327b 236.0b 0.64a
TG-2 8.11b 45.35b 85.58b 2,637b 190.0b 0.71a
TG-3 13.58a 47.58a 146.31a 4,216a 279.7a 0.52b
TG-4 13.03a 48.46a 144.56a 4,299a 267.3a 0.58b

“Mean seperation in columns by Duncan’s multiple range test at 5% level.

3) &Y 2Atet Tomatotone M2|of mHE TpAle| SEMI} pebat

A WALe} Tomatotone ol wWhE zpaleo] EAJ3l 4=3H8-2 Table 6004 Atwnm

2 A AL} Tomatotone= 78 Yol A S A2 F+B-2)9F 71EF A8+ 3t

o4 A HA 2 Tomatotone T8 2] &} =4 WA o= Fode A
2 < A2 ztol 'f?r«]”H & JAFEHA ot A WAL 718 AT
o 71 AEFS Bon, #FS FAE WATB-)e A WA Tomatotone2

Metgdol shaardt A2 74(B-2) 71"’" frol/dol o1} Tomatotone TH&-A 2] T-24=

frofido] JIFEHAUTE 10a & FFS Azt o8-S glley, 8% WAL} Tomato-
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tones 7HSt Lol shAEF A2l F(B-2)7F 7,584kg 0.8 THE wJYT ol= H

B PATE FFo]l god 535 B ARl AEAZEEA Aol A] ol 71
BATHE QF F(1988)2] B} Hl=g AES BT ol AAE 8oFs }Eﬂ T
A} TomatotoneS 7|8t dol st dt Ae]74B-2)7t Hd e §43 FFFoA 71
3= ol A EAAZEAQ Tomatotoned 1] 28 % Ho| -/]OH TA o] sk
Al ZX1EdH 711" B2 AZEE ol Ads B ARl AEATEEA A
TollA 7] FFo] Woth= QF 5(1988)9] Ry} o] HRkHsaL Qth

Table 6. Effects of bumblebee pollination on the fruit characteristics and yield of eggplant

Fruit 100
Treatment Yield No. of seed weight
length diameter weight (kg/10a) seed (@ &
(cm) (mm) (8
T-1 22.64b" 55.77a 255.78b 6,385a 321.7a 0.59a
B-1 23.43b 58.13a 287.80a 7,219a 363.7b 0.56a
B-2 23.46a 57.05a 292.72a 7,584a 323.2a 0.58a

“Mean seperation in columns by Duncan’s multiple range test at 5% level.

4) TEY H ASUETEM Xz(ol oE Mol St pEiEk Hlw
]

Aoz &8 5l 8 Aot A WAkl mE o) SN FHEE v
23 AFZ Table 7904 AR 549 9 2], Tomatotoned GA; S E83F g »
Tomatotones T84 2] Itoll= ool JABHJYT. 10a T A F&FS 2 438 %

Aol A 7bE =9ka, 1 theo] Tomatotone E}%fﬁﬂd Zlola] o™, Tomatotoned}
GAsE 83 AulolA 7P F&aFo] woith #, 74 94 A5 F4E WAH(B-),
77 WAL} Tomatotone s 7N8tEd Yol shdazst X2l +B-2)7F 7H %o, g2
Tomatotone TH&* 2], Tomatotone™ GA;S 83+ AT <o = yelyth A2}
Tomatotone™ GAs & &8 A 2]gk Al FrollA 4, 374 F HFo] we AL =7HA7
A= A7) wZolth A1t 10a & TFEF FHE FAB-)oF 788 AR} Toma-
totone= 7Nt L ol sk Xiﬂ:rL(B 2)ell A 7H¢ Bekal, 1 tha-©| Tomatotone= TF
& A3 AP, Tomatotone GAs S &8 A3 A7 74 Aded ol S8~
g 92 ol aiolojx] sHto] ofsE wrol o] Esglr] vl AE
ool AR E w nr|oe AEALZEAE T AYAY FAEE TAAA
E A AEAFZEAE APt 7183 B SR Folal FHEFE ST
Zow AZtEn.
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Table 7. Effects of bumblebee pollination and plant growth regulators on the fruit charac-
teristics and vyield of eggplant

Fruit 100
Treatment . . Yield No. of seed weight
length diameter weight (kg/10a) Seed @
(cm) (mm) (2

T-1 22.64ab” 55.77abc 255.78bc 6,385ab 321.7a 0.5%9a
T-2 22.69ab 54.56bc 246.94c 6,633ab 217.0b 0.49a
T-3 22.16ab 53.28¢c 238.79¢ 5,075bc 295.3a 0.62a
T-4 21.51b 54.79bc 245.22c 5,381bc 273.0ab 0.5%9a
TG-1 7.76d 43.93f 80.97¢ 2,327¢ 236.0b 0.64a
TG-2 8.11d 45.35¢ef 85.58¢ 2,637¢ 190.0b 0.71a
TG-3 13.58¢ 47.58de 146.31d 4,216cd 279.7ab 0.52a
TG-4 13.03¢ 48.46d 144.56d 4,299cd 267.3ab 0.58a
B-1 23.43ab 58.13a 287.80ab 7,219a 363.7a 0.56a
B-2 24.46a 57.05a 292.72a 7,584a 323.2a 0.58a

“Mean seperation in columns by Duncan’s multiple range test at 5% level.
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1) Tomatotone *z[0 ME MEIE
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Table 8. Effects of tomatotone treatments on the marketable fruits of eggplant

Treatment Marketable Fruit (No./per plant) Lol Non- Marketable Fruit
high grade middle grade low grade (No./per plant)

- 29.33a" 16.33a 14.34a 60.00a 38.33a
(29.83%) (16.61%) (14.58%) (61.02%) (38.98%)

T2 25.33a 21.00a 14.00a 60.33a 43.34a
(24.43%) (20.26%) (13.50%) (58.19%) (41.81%)

I3 17.33a 18.00a 12.00a 47.33a 36.34a
(20.72%) (21.51%) (14.34%) (56.57%) (43.43%)

T4 23.00a 20.33a 10.67a 54.00a 43.67a
(23.55%) (20.81%) (10.93%) (55.29%) (44.71%)

“Mean seperation in columns by Duncan’s multiple range test at 5% level.

2) Tomatotone GA; &

Tomatotone?} GA; E-&

FRbol

E3F A THTG-3)ol A %

B THTG-4) 9= &
3, Mol shfakar
Tomatotone TH&-A &] = gHtd AFRld| o]& sk 9
oA yebd 89 AsE AT oY Ade W2

= Uepst

SXeo o=
gA o] e Ao FEFHE
o A HA gt A=+
& IHE0] 28.52% %
Ztol= AT st 2~-3L A
3k A2 7HTG-1)= 7.8

HELE
A

o
=T
[e]

Table 99| A BE=nl9} o] X

7 3ET RS AVEE 39 AR gEd

7}

wgtou,
3y

6 7+3

o7 JAHAEI A

FAFZ L A 2] 9H(TG-2)9 A= 9.01 %

9%E 71 A vkt
o2 Q3 e FEol
EngEo] 74

o)t ool

$- tomatotone 1%

Table 9. Effects of tomatotone +GAs treatments on the marketable fruits of eggplant

Marketable Fruit (No./per plant) Non- Marketable Fruit
Treatment Total / ant
high grade middle grade low grade (No./per  plant)
TGe1 1.00a" 3.67a 3.33b 8.00b 93.33a
(0.99%) (3.61%) (3.29%) (7.89%) (92.11%)
162 2.00a 1.33a 6.34ab 9.67b 97.67a
(1.86%) (1.24%) (5.91%) (9.01%) (90.99%)
TG-3 8.33a 9.67a 10.33ab 28.33a 71.00a
(8.39%) (9.74%) (10.39%) (28.52%) (71.48%)
TG 6.33a 10.34a 12.33a 29.00a 74.33a
(6.13%) (10.01%) (11.93%) (28.07%) (71.93%)

“Mean seperation in columns by Duncan’s multiple range test at 5% level.
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9} ethrel 0.2%% 3ol 423t AFd-&o] ST o] 5(1996)e] K19} tha /o]
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3) &Y YiAtel Tomatotone X2 WE AZEDlE

T AR} Tomatotone A 2]l WE FF &2 Table 10914 XE=n0}2} Zo] Toma-
totones 7NEEd s el £AE MAE S Wl foldo] AR EHIJ Y T%‘é
WAKB-1) 2 A #ALe} TomatotoneS 7N3tE Yol stk st X 8] 74(B-2) Holl=
do] AAHA skth AT 2tolle 4 HAReE Tomatotones 7|3 Yol shibatarst
A2 HB-2)ol A FETLO] 72.19%2 /M =kow, AW PAFLB-)l M= FEF
65.92%% UEFEIL, Tomatotone * 2] T 61.02%=Z 7H3 A Yelgth FA4He WAL
AT el FFEFEANA vl on, B AR A3 FEFHES Eol7] AsiA
Tomatotone< 7N} F Lol shfol] AxstH F& Z1 o2 ATE L of 7ol tfafjA] FF A
g Aol 84 HTh
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Table 10. Effects of bumblebee pollination on the marketable fruits of eggplant

Marketable Fruit (No./per plant) Non- Marketable Fruit
Treatment Total / Jant
high grade middle grade low grade (No-/per plant)
1 29.33¢” 16.33b 14.34b 60.00b 38.33b
(29.83%) (16.61%) (14.58%) (61.02%) (38.98%)
B.1 60.00b 34.67a 22.00a 116.67a 60.33a
(33.90%) (19.59%) (12.43%) (65.92%) (34.08%)
B 74.34a 35.33a 21.00a 130.67a 50.33ab
(41.07%) (19.52%) (11.60%) (72.19%) (27.81%)

“Mean seperation in columns by Duncan’s multiple range test at 5% level.

4) $HY 3 ASMATEM XM2|o OHE AEdE Hw

AEAG2AHA ] e D T8 Ao 8 WAtel] o 2AME AEFAEe AAE
BT Table 1194 Eevlel 2o B AlF 9] Z 3 Tomatotone THE-*]2], Tomatotone}t GA;
& Ay 9 8 AT ole foAol IR Ml Ttelle A WA
B-1)¢t A WAL} TomatotoneS N3t 3ptAESH ;HE]:IL(B-Z)OH/"] 7V =9k,
t}2-©] Tomatotone TH&* 2|77} =2, Tomatotoned} GA; E& 2|3 Al FollA=
E7HA7F wol WAt g BA et o] AdE B_QF’O‘]'ﬁ FELES 3 017]
HeiXe FAEE FEIMEE A7IEA, =Fge] SHEtE FHEE SRR
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Table 11. Effects of bumblebee pollination and plant growth regulators on the marketable
fruits of eggplant

marketable fruit (No./per plant) non- marketable fruit
Treatment total / Jant)

high grade middle grade low grade (No./per plan

1 29.33b" 16.33cd 14.34ab 60.00b 38.33d
(29.83%) (16.61%) (14.58%) (61.02%) (38.98%)

_ 25.33b 21.00bc 14.00ab 60.33b 43.34d
(24.43%) (20.26%) (13.50%) (58.19%) (41.81%)

T3 17.33bed 18.00c 12.00ab 47.33bc 36.34d
(20.72%) (21.51%) (14.34%) (56.57%) (43.43%)

T 23.00bc 20.33¢ 10.67ab 54.00b 43.67d
(23.55%) (20.81%) (10.93%) (55.29%) (44.71%)

TG-1 1.00e 3.67de 3.33b 8.00e 93.33ab
(0.99%) (3.61%) (3.29%) (7.89%) (92.11%)

162 2.00de 1.33e 6.34ab 9.67de 97.67a
(1.86%) (1.24%) (5.91%) (9.01%) (90.99%)

TG:3 8.33cde 9.67cde 10.33ab 28.33cd 71.00bc
(8.39%) (9.74%) (10.39%) (28.52%) (71.48%)
TG4 6.33de 10.34cde 12.33ab 29.00cd 74.33abc
(6.13%) (10.01%) (11.93%) (28.07%) (71.93%)

Bl 60.00a 34.67ab 22.00a 116.67a 60.33cd
(33.90%) (19.59%) (12.43%) (65.92%) (34.08%)

B 74.34a 35.33a 21.00a 130.67a 50.33cd
(41.07%) (19.52%) (11.60%) (72.19%) (27.81%)

“Mean seperation in columns by Duncan’s multiple range test at 5% level.
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12014 Ao EH A3t 983 A Aoy Y-S AR HUT. dE 9]
Fe o2 Ao H5tY Tomatotones 6 HHOZE FHAIEI X FH(T-4)o A, P2
F2 Tomatotone= NSt shdAatx s A FH(T-1)olA 7 Btk K9 2
Tomatotone®} GA; & 6¥ HAoZ2 FRAAELSE X FHTG-4)oI A1, Ca2l -2 Tomatotone
I GAs= N8 23Ul PR 22 H(TG-2)°14 7H8 B3kA Rt Tomatotone GAs
< 6Y AR JUAET HYHTG4)E ALt A+ Lelle FF 2ol= )l
ok Mgo| ke 4 WAL} Tomatotone S 7NS} Y LS X2 G4(B-2)oN A, 3]&
9] &S Tomatotone™ GA;S 3Y 7HA o8 JuHAZI A2 F4(TG-3)olA 7+ Bkt

Table 12. Effects of bumblebee pollination and plant growth regulators on the mineral
element contents of eggplant leaves

Treatment T-N (%) P (%) K (%) Ca (%) Mg (%) Ash (%)
T-1 2.138bc” 5.398a 2.359ab 4.952b 0.433b 15.0c
T-2 1.214cd 1.769f 2.192b 3.916de 0.429b 14.3¢
T-3 0.923d 4.116b 2.230ab 4.289¢ 0.284de 14.3¢c
T-4 5.857a 2.538e 2.238ab 5.544a 0.325¢ 15.0c
TG-1 1.096d 1.564f 2.307ab 4.074b 0.327¢ 14.3¢
TG-2 1.581c 3.660c 2.360ab 5.800a 0.297d 19.0b
TG-3 2.516b 3.372¢ 2.332ab 4.641bc 0.279de 23.8a
TG-4 1.495¢ 3.876bc 2.415a 3.125¢ 0.255e 15.0c
B-1 1.129cd 3.153d 2.301ab 4.960b 0.230f 20.0b
B-2 1.493c¢ 3.008d 2.299ab 4.067d 0.582a 19.0b

“Mean seperation in columns by Duncan’s multiple range test at 5% level.
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TR 9 A SR Ao mE 7] We| FU|8% FEFS £ ZHE Table
1304 AmRH Adao] e o Ao Blste] Tomatotones 73}
E3 A HT-1)oNA 7 23kt Po] ¢ TomatotoneS 3Y HH o2 ¢
ZTH(T-3)ol A 71 Bakou, FAHES HARRE A2 74B-1, B-2)¢F Hlastd & zkol= §l
At Ko = Tomatotone= 3Y HH o2 FHAE 3 A H(T-3)oA 74 Bkony
Al 2roll 8 gk 2kol= UAUTE Ca®l T2 Tomatotones 703} 2~3U ol kAL
A THT-2)0ll A 718 o, oE A5 tolle &ol7t gl Mge] &2 K&} P
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o} vlX7FA| 2 Tomatotones 3Y HA S E FHARZSE Ziﬂ]:rL(T—3)°ﬂ/H 7P gt 3
9] &2 Tomatotones 7NEF Yol SpAES AHT-1)9 39 HHo 2 HHA>SH
A2 THT-3)l A 78 Bkt

Table 13. Effects of bumblebee pollination and plant growth regulators on the mineral
element contents of eggplant stems

Treatment T-N (%) P (%) K (%) Ca (%) Mg (%) Ash (%)
T-1 2.177a* 1.865bc 2.264ab 1.046b 0.306b 14.3a
T-2 0.478b 1.75%bc¢ 2.314a 1.612a 0.171de 9.5b
T-3 0.178d 2.700a 2.367a 1.068b 0.342a 14.3a
T-4 0.392¢ 1.742¢ 2.135b 0.728d 0.203cd 10.0b
TG-1 0.378¢c 1.574d 2.240b 0.847c 0.221c 10.0b
TG-2 0.205d 1.532d 2.306a 0.898¢c 0.197d 9.5b
TG-3 0.355¢ 1.658¢ 1.847¢ 0.507e 0.113e 4.8¢c
TG-4 0.230d 1.361e 2.295b 0.800c 0.193d 5.0c
B-1 0.314c 2.580a 1.960c 1.097ab 0.218¢ 9.5b
B-2 0.179d 2.260b 2.188bc 0.997bc 0.216¢ 9.5b

“Mean seperation in columns by Duncan’s multiple range test at 5% level.
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TR L A S A e 3 WY FrIdE S B4 AHE Table
1404 A B Tomatotone TH&* 2], Tomatotone¥} GA; E& 7] H F£AH WAL 7+
o= fFoAdol AAFHAN oY dAHT B2 gtk AT 1 FFs B ddAo
2 Tomatotone™} GA; & 6 HA S 2 FHAEZSE X2 HTG-4)N A 71 BA T Tomato-
tones 7N 2~3Y el S A2 THT-2)F AL AT ke Aol= AL gl
P2 g3FE TomatotoneS 3Y HA S Z FAAAREI A HT-3)0A 4.022%Z2 78 B4tA|
W =AE WAEB-1)9 FAE HALS} Tomatotone2 N3t ol 33k 2 2] +(B-2)
H23HA 2ol A9 §lith Ko 52 Tomatotone} GAsS 7Nst ol shatzst
A2 THTG-1)Ol A 71 Bkou g7t 2ol 583 Aol gIlth Ca ¥ Mg9| T2
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Table 14. Effects of bumblebee pollination and plant growth regulators on the mineral
element contents of eggplant fruits

Treatment T-N (%) P (%) K (%) Ca (%) Mg (%) Ash (%)
T-1 1.039d" 1.685¢ 2.246a 0.416d 0.401c 9.5b
T-2 0.631e 2.328cd 2.312a 0.425d 0.457b 10.0b
T-3 2.121b 4.022a 2.249a 0.422d 0.311c 9.5b
T-4 2.196b 2.099b 2.260a 0.406d 0.415¢ 9.5b
TG-1 2.309ab 2.493c 2.353a 0.539b 0.408¢ 14.3a
TG-2 1.422cd 3.078d 2.256a 0.735a 0.564a 10.0b
TG-3 1.763¢ 2.138d 2.318a 0.490c 0.435bc 10.0b
TG-4 2.708a 2.702bc 2.289%a 0.532b 0.365d 9.5b
B-1 2.113b 3.977a 2.293a 0.583ab 0.484b 9.5b
B-2 2.133b 3.971a 2.321a 0.443cd 0.460b 10.0b

“Mean seperation in columns by Duncan’s multiple range test at 5% level
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1} 74|52 TomatotoneS 3 7HA S E GHAXLS AT oA, Z4-E TomatotoneS 73}
239 7ol sHAES Aol A, 3] Tomatotones 7Nt Uol stz A g9
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Nef 23 ol spaagt Aol A 7 wokth ol AFEAE THEH 7UlE
A F7HA o] &t 4 AL AEAREEA AE e E a7t 1A
Rqom, 71A o] Fae} FEHS] FFS FUAITY] AaliAde A WAL Tomatotone=
T8 AHESHH o] dAET FEE ASAFZEAE A2 AR 3o

ol

g AAY] 2 A mE ATl Hnjgel & Aow AzwE

[=EHEY 12012, 5. 9. =AY 1 2012. 6. 21. HAFE=EHFY 2012, 6. 25]

&

Mo
ok

&7, 2002. FEGFuE A A w7 &

1. 5&

2. AT - AY. 1998, 7HA] SAAMA AR ZZA AEAAN G, B EEA]
P AT HEIA, 260-266

3. T4 - AT - AYH - =S /FAH  AkFE 1988, B AR A EAA A7t
2719 7183 BA 9@ g v G FA=EFH(EdH). 3003): 22-30.

1. :

ol - 3] - oM A - AT 3HE s - 27 E - FRAT. 1996 AWAFZHA] Aol o
EnE 3y o l#E} of et A+ FH=EH. 38(1): 568-572.

| A7t =8 7FA(Solanum melongena 1) 43
5 72 #%}oﬂ U]il—t— FE. Folistu thehd AALSHe =&,

7. 2GR BT E 1989, 7HA] 27| ALHS A% AAEAZA AP aAA . A
SAYATHEIA. 195-199.

8. INERHE—. 1978a. F AIZHF DY YEDOFIM). EES K UEEEL 53(6): 792-796.

9. DgEHE—. 1978b. + AIZEF DRV EOFIHIQ2). ¥ L UFEE 53(8): 1039-1043.

10. DEEHE—. 1978c. F A2 DRIV EDOFIFIG). H3EH JURE. 53(9): 1155-1157.

11, JERHE—. 1978d. F ZIZH T SRV EH O A 4). RSB KL UEEL 53(10): 1267-



258

12.

13.

14.

15.

16.

17.

18.

1270.

IEE B R EEIA. 1970, FADORAE LR RIS, MEREBL 47(10):
91-92.

S = - RN SE - Peigiin ok - PEENE - AR, 1975, MR B E O B FIH.
SCECFTGE. 171-231.

Kaushik, M. P., J. K. Sharma, and India Singh. 1974. Effect of alphanaphthalene acetic acid,

gibberellic acid, kinetin and morpactin on yield of tomato. Plant Science. 6: 51-53.
Mehta, A. K. and P. J. Mathai. 1975. Effect of growth regulators on the Sumer tomato.
Hayana Journal of Horticulture Science. 4(3/4): 167-176 (En, 14ref.).

Nair, P. M., N. Mohanakumaran, and V. R. Nair. 1975. Effect of growth regulators on the
yield of tomato. Agricultural Research Journal of Kereala. 12(1): 78-79.

Nothmann, J., E. Avielie, and M. Sachs. 1974. Improvement of fruit set of the eggplant
during the cool season of a subtropical climate by application of growth regulators. Israel J.
agric. Res. 23: 129-136.

Saito, T. 1975. Studies on growth regulating substanceon the vegetative growth and flower
formation, Journal of the Yamagata Agriculture and Forestry Society (Ja, en, 36ref 6pl)
Yamagata University Tsuruk, Japan. 32: 54-70.



