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Effects of a Growth Retardent Paclobutrazol on the
Oil, Protein Content and Fatty Acid Composition of Peanut
(Archis hypogea L)
Lee Hyo Sung*

ABSTRACT

This study was conducted to evaluate the effect of retardent Paclobutrazol on the seed quality factors
such as oil content, protein content and fatty acid composition in peanut cv. Saeddle(early variety) and
Napung (medium variety) . The results are summarized as follows :

Qil content of seed was appeared to increase when Paclobutrazol was applied and especially it was
remarkably increased at 120 ppm-90 DAS both in varieties.

Even though protein content showed a little increase at 120 ppm-70 DAS in early variety and 120 ppm
-90 DAS in medium variety, however, it was decreased in most case.

Saturated fatty acids such as palmitic and stearic acid was reduced by Paclobutrazol treatment but
unsaturated fatty acids such as oleic, linoleic, eicosenoic and eicosadienoic acid was tended to increase in
early variety while palmitic acid was increased in medium variety but linoleic acid reduced and no change

was observed in oleic acid content .
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Paclobutrazol ] {L284£2 (2RS, 3RS) -1-
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Fig. 1. Climate during the experimental period (Suwon, 1986
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o|X= K
mAaEd Yol RBMAEEY HBAE R 144
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Table 1. Effects of Paclobutrazol on the oil contents(%) of early and medium variety at different days

after seeding.

Varieties Tr. Concentration of Paclobutrazol DMRT
Date* 0 ppm 30 ppm 60 ppm 120 ppm Mean (5%)
Early
Variety 43.43 - - - - c
(Saeddle) 40 50.50 53.07 44.00 49.00 49.19 b
50 50.43 51.93 45.71 49.36 b
60 54.07 49 .00 50.93 51.33 a
70 52.57 47.79 51.50 50.62 a
80 51.50 47.50 53.35 50.78 a
90 49.00 47.64 56.50 51.05 a
100 i7.74 46.36 54.93 49 .48 b
Mean - 50.74 49.04 50.98 50.25 a
Medium
Variety 50.67 - - - - c
(Nampung) 40 54.07 44.27 42.13 46.82 e
50 55.20 48.20 44.93 49.44 c
60 43.13 50.80 48.73 47.55 d
70 40.20 50.27 56.53 49.00 c
80 42.67 54.13 57.53 51.44 b
90 55.13 57.92 58.67 57.24 a
100 52.07 48.53 53.87 51.49 b
Mean - 48.92 £0.58 51.77 50.42 c

* Date after seeding
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ENHE S8 o4 BHEEL] HBE £ 24
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Table 2. Effects of Paclobutrazol on the gross protein contents{%) of early and medium variety at

different days after seeding.

Varieties Tr. Concentration of Paclobutrazol DMRT
Date* 0 ppm 30 ppm 60 ppm 120 ppm Mean (5%)
Early
Variety 27.03 - - - - b
(Saeddle) 40 25.85 25.72 26.55 26.04 e
50 27.21 25.94 27.48 26.88 C
60 28.31 28.31 27.56 28.06 a
70 27.83 27.77 28.53 28.04 a
80 27.51 27.83 26.63 27.32 b
90 27.71 25.11 26.03 26.28 d
100 25.99 25.20 26.08 25.76 f
Mean - 27.20 26.55 26.98 26.91 c
Medium
Variety 26.73 - - - - a
(Nampung) 40 24.16 25.10 27.10 25.45 b
50 26.86 24.16 27.04 26.02 a
60 24.79 23.16 27.16 25.04 [~
70 24.43 23.16 27.53 25.04 c
80 20.97 24 .47 27.17 24.20 d
90 22.85 23.60 28.45 24.97 C
100 23.91 25.04 27.98 25.64 b
Mean - 23.99 24.09 27.49 25.19 b

* Date after seeding
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Table 3. Correlation coefficient between the treat-
ment conditions of Paclobutrazol and
major factors of yield.

. Concentration of application
Characteristics o P E M
Qil contents 0.7689* 0.6592* -0.9133* 0.8437*
Gross protein 4 sepoe 0.6459% -0.4892  -0.3928

contents

U Early variety, Saeddle

2 Medium variety, Nampung

* Significant at the .05 probability level,
** Significant at the .01 probability level,
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41 ¥ M
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acid &} Eicosadienoic acidol A& #MMEFER v} I
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#:3] Eicosenoic acidolA+ 40 R3 700 BEE
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kA whobrlel Hedl Eicosadienoic acidol A+
EE mEel EEEAA MEE 14% 24 ¥
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Table 4. Effect of treatment times and concentration of Paclobutrazol on fatty acid composition in a

early variety, Saeddle.

Fatty acid contents(%) of peanut

Fatty" Concentration treated at different days after seeding
acid (ppm) 40 50 60 70 80 90 100 Mean Control
Pal 120 9.0 8.1 8.2 8.4 8.4 8.3 9.6 8.6
60 8.4 8.5 8.2 7.9 8.5 8.6 10.6 8.6
30 8.6 9.3 8.9 8.3 8.3 7.9 8.1 8.5
Mean 8.7 8.6 8.4 8.2 8.4 8.3 9.4 8.6 1.1
Ste 120 2.1 3.7 3.3 3.2 2.2 3.0 2.6 2.9
60 2.5 2.9 2.9 2.7 2.6 3.0 2.7 2.8
30 2.2 2.4 2.6 2.7 2.8 3.1 2.5 2.6
Mean 2.3 3.0 2.9 2.9 2.5 3.0 2.6 2.8 4.3
Ole 120 47.0 53.0 56.7 53.6 53.0 55.1 49.2 54.3
60 50.3 51.2 55.3 56.3 54.3 53.0 49.6 54.8
30 50.1 50.7 51.6 55.5 55.2 59.2 51.7 56.6
Mean 49.1 51.6 54.5 55.1 54.2 55.8 50.2 55.2 52.3
Lin 120 34.9 29.7 25.1 28.9 33.4 27.0 33.2 32.3
60 31.8 31.4 28.5 27.2 27.2 29.9 34.9 31.6
30 32.7 32.5 31.5 27.4 28.5 27.7 27.2 32.1
Mean 33.1 31.2 28.4 27.8 29.7 28.2 31.8 32.0 29.3
Eicose 120 1.9 1.8 1.5 1.6 1.3 1.6 1.4 1.6
60 2.1 1.5 1.3 2.6 1.4 1.6 1.4 1.7
30 2.3 1.3 1.4 2.7 1.5 1.5 1.3 1.7
Mean 2.1 1.5 1.4 2.3 1.4 1.6 1.4 1.7 1.6
Eicosa 120 3.3 2.8 2.5 2.6 2.7 2.4 2.7 2.7
60 2.9 2.8 2.5 2.3 2.6 2.7 2.9 2.7
30 2.3 2.4 2.6 2.3 2.0 2.2 2.4 2.3
Mean 2.8 2.7 2.5 2.4 2.4 2.4 2.7 2.5 1.4
Y Pal : Palmitic acid Lin : Linoleic acid

Ste . Stearic acid Eicose . Eicosenoic acid

Ole : Oleic aicd

B e EEE R} BT

g Oleic acid 2| HBol A+
B mEMe FHoR = FHE EE e
v EmEe uleld #Bin HEE Bels uwl 3] 60
ppm BEA A= 408 EHEAA 0.6~ 6.6 %73
Fol % 34%9 o ¥4 =T don BHE
B+ 80H HEY RE BEBEJA SE
| #®imetd FH 28% THE ¥ KESY BE
sl @ e o} Yrotvl 22l Linoleic acid o 4]
MR 32.4% ¥ BE EEEE e &
Eol4 80H BE 120ppmal4l wte] ¥ 1% =
¥ B S RE BET HEI Qobd £ 104
%zhe & Fo2 Linoleic.acid BHZKo] {KTH
At

WA ulgahgth

Paclobutrazol

o

fe e

=%+ Eicosenic acid 2} Eicosadienoc acid+ %

T RERe EERE A MEEA A BEs|

Eicosa . Eicosadienoci acid

FoM T MEBBR 2E F¥ 24k bliolv Ag 2
el 77 HEE Bed Foich

#¥3] Eicosenoic acid 9] #Hi#i §HZEo| 7k =
otwl BE: EERL T0H B4 LE REEE
BT FEEE L1%50 3~ 44 LlkY Saex
& vEbiE A& EHT 3kgE Yol Eicosadie-
noic acid ] BBl = BEE 608 BEENA &5
B O1.8% HE 3~ 445 5B Tota KEEM
L2 BiEE ERMGIE BE/L wEFE Eicosa-
dienoic acid @HFEo| Folx& MEigoe] Falshglch

Ll bz zhe FeRiRR MRS LS wHEe SEH
mell 4 Fd N FEERo|HA BBAM A

T Gl A= ﬁ?ﬂﬂaﬁﬁ@‘?ﬁ sEel HEmHy g
Palmitic acid ¢} B & Stearic acid & =57}
£ EIGE  Paclobutrazol & EEEEd] 4ka) RH¥E )

BAslx FeaffaliiRs BEMREHRC R U gl
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Table 5. Effect of treatment times and concentration of Paclobutrazol on fatty acid composition in a

medium variety, Nampung.

Fatty acid contents(%) of peanut

Fatty? Concentration treated at different days after seeding
acid {ppm) 40 50 60 70 80 90 100 Mean Control
Pal 120 15.0 16.0 16.6 13.0 16.1 13.2 15.2 15.0
60 14.1 14.4 14.5 16.6 17.6 4.1 14.2 15.1
30 13.5 12.8 13.2 16.9 12.7 14.4 10.4 13.4
Mean 14.2 14.4 14.8 15.5 15.5 13.9 13.3 14.5 11.8
Ste 120 4.3 2.9 4.8 2.5 2.2 2.4 2.8 3.1
60 2.9 3.3 3.6 3.2 3.4 2.7 2.6 3.1
30 2.1 2.9 2.0 3.3 2.4 3.6 1.6 2.6
Mean 3.1 3.0 3.5 3.0 2.7 2.9 2.3 2.9 3.7
Ole 120 51.2 47.3 42.3 42.4 52.4 55.8 48.8 48.6
60 51.7 55.8 54.3 54.2 51.5 50.7 49.8 52.6
30 40.8 50.7 49.5 46.0 52.2 42.3 43.9 46.5
Mean 47.9 51.3 48.7 48.0 52.0 49.6 47.5 49.2 49.2
Lin 120 15.2 23.7 21.9 17.2 33.7 23.2 25.2 22.9
60 21.0 11.1 15.0 21.3 12.9 23.4 25.7 18.3
30 27.7 19.4 24.8 21.2 24.2 28.1 27.8 24.7
Mean 21.3 18.0 20.5 19.9 23.6 24.9 26.3 22.1 32.4
Eicose 120 2.0 1.8 2.5 5.0 1.6 1.8 1.8 2.4
60 1.9 2.5 1.6 3.9 2.3 2.6 1.6 2.3
30 1.5 1.7 2.1 4.8 1.8 1.7 1.1 2.1
Mean 1.8 2.0 2.1 4.6 1.9 2.0 1.5 2.3 1.1
Eicosa 120 5.4 5.3 5.3 2.5 1.8 2.0 1.7 3.4
60 2.9 2.4 5.9 2.1 2.5 1.8 1.8 2.8
30 2.1 3.8 7.3 2.4 2.2 5.4 1.8 3.6
Mean 3.5 3.8 6.2 2.3 2.2 3.1 1.8 3.3 1.8

D Pal : Palmitic acid
Ste : Stearic acid
Ole : Oleic aicd

Lin : Linoleic acid
Eicose : Eicosenoic acid
Eicosa : Eicosadienoci acid

= Oleic acid &} Linoleic acid &< T i@

25 mEmact 2ox %3 RBEHK WA
T FIfERS M) s+ Eicosenoc acid®t Eicosa-
dienoic acid &&o| REE3) Htdl 2L #HRMNL
2 wT 7 2o BehiEE Mol BE L FeR &
EHEM - EHNSE Bl e Zlolsty EEAH

22V 4AEBEME Virginia EAE, P LRl
BEYE wolls FAREWRES Palmitic acid 2} S-
tearic acid 8] 5 fEBHBkR SHE HEH =2
Palmitic acid 7} o] = B A 2~3% Tud
whyl @B fERERC]l Oleic acid @+ Linoleic acid ol
A& Oleic acid & EEF ER7F gl Li-
noleic acid el4 & &#H 10% Ll lkolut wgicl #H
BL goshe] $emdEs A2 Paclobutrazol A&
PR EEE HT RHE ETANE HHMLE
A ERAE Y A ¢ F stk

—fE o2 el A 7152 REL Oleic
“ 83 Linoleic acid &&Eel £ feirme
70% LlEk xodd &+5% REMb g9 70
% LIF2 vrom hes% Egme #FEsA S
= Bhipth 15l &Ml EE= ¥ux she Bl
% Oleic acid 2} Linoleic acid §&¢] w3 faM
fEffigge]l Palmitic acid Fgo] HER o g7 d
Fol o},

o| ke WRE REMES HEXRR H&ITR
5L7] $18] Oleic acid + Linoleic acid &8 ¥ #3
FisRF Rt Tl gk o2 B BESo FoR
g Aol & 6,5 Tolvh

BEfE 4542l Paclobutrazol BEMEE ¥
W $# 6ol Aot Fo] REEEIE ] Oleic + Linoleic
Hio) MM 816 % M EEI AL 864%,
88.7%2 5~179% " #Whmf . KAFGER f5

acid

-257-



Table 6, Comparison of treatment times and concentration of Paclobutrazol on fatty acid contents a early

variety, Saeddle.

Fatty acid contents(%) of peanut treated

Concentration Fat?y” at different days after seeding
acid 10 50 60 70 80 90 100 Mean
120 ppm Ole+Lin 81.9 82.7 81.8 82.5 86.4 82.1 82.4 86.6
Saturated acid 14.4 14.6 14.0 14.2 13.3 13.7 14.9 14.2
Unsaturated acid 85.7 85.4 86.0 85.7 86.7 86.3 85.2 85.8
60 ppm Ole+LIn 82.1 82.6 83.8 83.5 81.5 82.7 84.5 86.4
Saturated acid 13.8 14.2 13.6 12.9 13.7 14.3 16.2 4.1
Unsaturated acid 86.2 85.8 86.4 87.2 86.3 85.6 83.8 15.9
30 ppm Ole+Lin 82.8 83.2 93.2 §2.9 83.7 85.9 78.9 88.7
Saturated acid 13.1 14.1 14.1 13.3 13.1 13.2 13.0 13.4
Unsaturated acid 86.9 85.8 85.9 86.7 86.9 86.8 86.9 86.6
Control Ole+Lin : 81.6
Saturated acid : 15.4
Unsaturated acid : 84.6

Y Qle : Oleic acid
Lin : Linoleic acid

Table 7. Comparison of treatment times and concentration of Paclobutrazol on fatty acid contents in

medium variety, Nampung.

Fatty acid contents(%) of peanut treated

Concentration Fat_tdy” at different days after seeding
act 40 50 60 70 80 90 100  Mean
120 ppm Ole+Lin 66.4 71.0 64.2 59.6 86.1 79.0 74.0 71.5
Saturated acid 25.6 24.4 27.5 19.4 22.5 19.8 22.1 23.0
Unsaturated acid 74.4 75.6 72.5 80.6 77.5 80.2 77.9 77.0
60 ppm Ole+Lin 72.7 66.9 69.3 75.5 64.4 74.1 75.5 71.2
Saturated acid 22.0 23.2 22.8 25.0 27.6 21.1 19.6 23.0
Unsaturated acid 78.0 76.8 77.2 75.0 72.4 78.9 80.4 76.9
30 ppm  Ole+Lin 68.5 70.1 74.3 67.2 76.4 70.4 71.7 71.2
Saturated acid 19.6 20.6 19.6 24.6 19.0 22.1 15.3 20.1
Unsaturated acid 80.4 79.4 80.4 75.4 81.0 77.9 84.7 79.9
Control Ole+Lin : 81.6
Saturated acid:  16.3
Unsaturated acid @ 83.7
D QOle : Oleic acid
Lin : Linoleic acid
Filelig s EEER oL EEGAA 1~2% Fof 2T REA = FBER, Biflzs R48E
ol BRE{L Hme 2 Paclobutrazol ol {FA%H o BEd s $B REM kA FFIH Virginia

d B A A ] BB AEAAE & T4 B
= ule} Fe] Oleic + Linoleic &GH o] mEHE
81.6 %ol kal @EI el 71% dhell == Yol
0% 24 Bods R¥2 TRERS
GRFRE SARL EEMQ HB 163% %9 FHel
Paclobutrazol & EIEEI =24 4~ 7% s
o] &pe e A BT RKES KTAMNE FL

2 e ot ulelAd SEEIEE  Paclobutrazol &

Hlo]} AL A RES SR
sl t ERSHS fEAE st $Melm Egsiglin,
o] ZH-2- #EHE = Treadwell £ 1D 0] o] u] ol 4
TRRE fAS] REER ERSL 2 Jehdelis @
S —B AT 5
W Ml Aol Y AR BES % 8ol
CEE

Linoleic acid ¢} Ecosenoi acid 13|

i Palmitic aciddl A= B #BaE 5 EEEE,

- 258 -



Table 8. Correlation coefficient between the fatty acid composition of seed and major factors of quality
in a early variety, Saeddle at 60 ppm and a medium variety, Nampung at 120 ppm.

Characteristics Varieties i’:il(;nitic giﬁ;c ;‘(i:?;leic Sci;:gsenoic
Oil contents Efsr;‘; d‘(’ﬁge” -0.5422° ~0.2490 -0.1841 0.3879
fgﬁf:nfsmtei“ -0.2479 -0.1329 0.1618 0.3005
Oil contents “’%‘I‘;}’;ﬁ]’gu‘x’]‘;r)iety -0.4593° 0.0629 0.4760" 0.2191
Gross protein -0.5454* 0.4152 0.0542 -0.0971

contents

* Significant at the .05 probability level,
** Significant at the probability level.

Table 9. Mean square on the major factors of quality after Paclobutrazol treatment in early and medium

variety .
It Concentration Time of application Interaction

em ED M E M E M
Oil contents 25.621** 5243.060** 70.954** 3146.650 70.986** 1965.240
Gross protien . . . . . -
contents 56.696 13.418 1.960 3.947 3.071 31.492
Palmitic acid 17.738** 0.150** 4.981** 1.496** 6.446** 0.544**
Oleic acid 167.160* 2.757** 52.829 53.579** 115.312 12.168**
Linoleic acid 200.895** 0.451** 88.548** 44 .446** 59.202** 12.640%*
Ecosenoic acid 0.441* 0.011° 6.517* 0.517** 0.403** 0.236**

Y Early variety.

2 Medium variety.

* Significant at the .05 probability level.
** Significant at the .01 probability level.

HAEFHAM 5% Bl 9 #EtH
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BEEERE e
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