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Effects of a Growth Retardant Paclobutrazol on the Growth
and Yield Related Elements of Peanut (Archis hypogea L.)

Lee H.S.* and J.S. Cho**

ABSTRACT

This study was conducted to evaluate the effect of a growth retardant, Paclobutrazol on the growth,
yield and its components, and physiological traits in peanut cv. Saeddle (early variety) and Nampung
(medium variety) . The results are summarized as {rllows :

Main stem and branch length of both varieties were remarkably retarded at early growth stage
application, but the retardation effect was reduced at late growth stage application. Number of branches
was increased remarkably by treating 60ppm at 20days after seedling (DAS) in early variety. Lodging in
medium variety was not observed through growth period when 120ppm of Paclobutrazol was applied while
lodging was not appeared between 40 DAS and 80 DAS in early variety. The numbers of riped pods in
early variety was increased when application of 120ppm at 40 DAS was made while it was increased as
application of 120ppm at 90 DAS in the medium variety. Cercospora leaf spot was reduced by spraying at
40 or 50 DAS regrdless of concentration and varieties,

Chlorophyll content and photosynthetic activity increased when paclobutrazol was applied during 40-60
DAS in early variety while these were observed at 90 DAS in medium variety,

Seed weight tended to increase as paclobutrazol application was delayed. The ratio of pods to seeds

was higher at 60ppm-40 DAS in early variety while it was higher at 120ppm-90 DAS in medium variety.

HmE%E nolx gict (B THHE, 1985).
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Table 1. Effects of paclobutrazol on the main stem length (cm) in early and medium variety at harvest

treated at different days after seeding.

Variety Treatment Conentration of paclobutrazol DMRT
Date* Oppm 30ppm 60ppm 120ppm Mean (5%)

49.8 - - - a
Early 40 39.7 41.3 31.4 37.5 c
variety 50 44.6 37.6 26.3 36.2 c
(Saeddle) 60 43.1 38.2 26.1 35.8 c
70 39.8 40.1 34.8 38.2 c
80 50.5 48.2 41 .4 46.7 b
90 53.4 47.3 50.2 50.3 a
100 55.7 53.4 47 .5 52.2 a
Mean 46.7 43.7 36.8 42.4 b
54.3 - - - - a
Medium 40 41.0 36.4 24.8 34.1 cd
variety 50 41.2 27.9 25.6 31.6 cd
{(Nampung) 60 34.2 30.9 25.4 30.2 d
70 40.0 33.6 31.5 35.0 [
80 48.2 42.3 38.8 43.1 b
90 52.6 48.1 42.0 47.6 b
100 52.7 47.6 44.5 48.3 b
Mean - 44.3 38.1 33.2 38.5 [¢

* Days after seeding
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Table 2. Effects of paclobutrazol on the length of branches icm) in early and medium variety at harvest

treated at different days after seeding.

. Treatment Conentration of paclobutrazol DMRT

Variety Date* Oppm 30ppm 60ppm 120ppm Mean (5%)
53.6 - ) a
Early 40 41.7 12.6 32.3 38.9 c
variety 50 46.4 40.3 29.2 38.6 [
(Saeddle; 60 45.2 41.2 28.8 38.4 c
70 44.2 43.1 37.1 41.5 c
80 53.3 51.3 43.2 49.3 b
90 55.0 50.3 53.4 52.9 a
100 57.3 36.3 51.0 54.9 a
Mean - 49.1 44.8 39.4 44 .4 b
58.2 - a
Medium 40 40.1 39.2 26.7 35.3 cd
variety 50 45.1 30.0 27.8 34.2 cd
(Nampung) 60 37.4 34.7 27.1 33.1 d
70 43.8 34.5 34.3 37.5 c
80 51.0 43.9 42.6 45.8 b
90 55.9 49.3 46.6 50.6 b
100 55.3 50.7 48.2 51.4 b
Mean - 46.9 40.3 36.2 41.1 C

* Days after seeding

Table 3. Correlation coefficient between the treatment conditions of Paclobutrazol and growth status of

early and medium varieties,

o Concentration Times of application
Characteristics Ev M? E M
Length of main stems 0.7834* 0.8152° 0.7405** 0.8601**
Length of branches 0.7623* 0.8516* 0.9382"* 0.9249*"
Number of branches 0.3865 0.3249 0.2282 0.4372

Y Early variety, Saeddle * Significant at the .05 probability level.
? Medium variety, Nampung ** Significant at the .01 probability level.
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Table 4. Effects of paclobutrazol on the number of branches in early and medium variety at harvest

treated at different days after seeding.

Variety Treatment Conentration of paclobutrazol DMRT
Date* Oppm 30ppm 60ppm 120ppm Mean (5%)

12.8 - - c
Early 40 14.7 16.0 15.3 15.3 a
variety 50 13.6 13.0 13.4 13.3 [«
(Saeddle) 60 13.3 14 4 14.1 13.9 b
70 14.0 13.6 13.5 13.7 be
80 14.3 14.1 14.1 14.2 b
90 13.8 13.7 14.3 13.9 b
100 14.5 13.6 14.0 14.0 b
Mean - 14.0 14.1 14.1 14.1 b
18.2 - - b
Medium 40 18.5 17.6 17.3 17.0 [«
variety 50 18.5 16.2 16.3 17.0 c
(Nampung) 60 18.5 18.1 18.3 18.3 b
70 18.4 18.6 17.8 18.3 b
80 17.3 17.3 19.0 17.9 be
90 18.3 20.5 18.2 19.0 a
100 17.7 18.5 18.2 18.1 b
Mean - 18.2 18.1 17.9 18.1 b

* Days after seeding
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Table 5. Effect of Paclobutrazol on the attack rate of Cercospora leaf spot(C.L.S.) at harvest of a early
variety, Saeddle at different days after seeding.

Variet Treatment days Attack rate of C.L.S. DMRT
Y after seeding 30ppm 60ppm 120ppm Mean (5%)
Early Control - - 25 a
variety 40 3 1 2 b
(Saeddle) 50 3 3 3 3 b
Mean - 3 3 2.5 -
Medium Control - - 25 a
variety 40 1 1 1 1 b
{Nampung} 50 1 1 3 2 b
Mean - 1 1 2 1.5
3] 90, 1008 BEAA L= mEM Kl K
‘°";‘;""“’ £e| B BB vehvba Ygkel ol9Re HE
—%—60ppm N
A 120ppm T PRREAAE 2Y 504 2E ule} o] 1w
5 | —©— Mean main stem length by treatments < BEE Bolw el 40~808 HEAH =
< - Control at lodging d.egree BERE MEYe) mEKReR Baastg o g
@8 --- Control at mean main stem length 90 H 120 ppmel A= MEE o] MR o frlsm
50 8k
%6 off ot @AKo 2 @Estds weld EEE
2 & AHAA L BEA W BKS BRSNS BR
EZ 2 ol FEEY HHIEE vE AREES TR
5 s EWHol vty 4As= AL KFE #

030 80 70 80 90 100
Treatment days after seeding

Fig. 4. Effects of Paclobutrazol on the lodging

degree at harvest of a early variety,

Saeddle at different days after seeding.
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Fig. 5. Effects of Paclobutrazol on the lodging

degree at harvest of a medium variety,

Nampung at different days after seeding.
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Table 6. Effects of paclobutrazol on the chlorophyll contents (%) of early and medium varieties at

different days after seeding.

Variety Treatment Concentration of paclobutrazol DMRT
Date* Oppm 30ppm 60ppm 120ppm Mean (5%)
40.7 - - - - c
Early 40 44.3 45.9 46.4 45.5 ab
variety 50 43.8 45.6 45.6 45.0 E
(Saeddle) 60 45.1 45.5 47.2 45.9
70 44.8 44.3 45.9 45.0 ac
80 42.2 43.6 43.7 43.2 b
90 40.7 14.2 43.2 42.7
100 41.4 §2.1 40.1 41.2
Mean - 43.2 4.5 44.6 4.1 ac
36.5 - - - - e
Medium 40 43.5 41.5 41.8 42.3 be
variety 50 4.1 43.5 40.4 42.7 be
(Nampung) 60 43.2 42.6 4.0 43.3 a
70 43.3 42.9 43.5 43.2 a
80 42.8 43.2 47.6 4.5 ab
90 42.9 44.6 45.3 44.3 ab
100 43.0 44.0 45.6 44.2 c
Mean - 43.3 43.2 44.0 43.5 a

* Days after seeding
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Fig. 6. Relationship between the treatment days

after seeding and chlorophyll contents in

a variety, Saeddle at 60ppm.
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Table 7. Effects of paclobutrazol on the photosynthetic activity (mg/s/m?) of early and medium variety at

different days after seeding.

Variety Treatment Concentration of paclobutrazol DMRT
Date* Oppm 30ppm 60ppm 120ppm Mean (5%)
0.0215 - - - - e
Early 40 0.0294 0.0579 0.0304 0.0294 a
variety 50 0.0295 0.0418 0.0323 0.0345 c
(Saeddle) 60 0.0319 0.0304 0.0540 0.0388 ab
70 | 0.0211 0.0273 0.0530 0.0338 c
80 0.0214 0.0244 0.0809 0.0422 a
90 0.0253 0.0285 0.0508 0.0349 c
100 0.0185 0.0176 0.0553 0.0305 d
Mean - 0.0253 0.0325 0.0509 0.0362 « c
0.0251 - - - - e
Medium 40 0.0484 0.0186 0.0235 0.0302 c
variety 50 0.0310 0.0216 0.0232 0.0253 e
(Nampung) 60 0.0292 0.0339 0.0342 0.0324 <
70 0.0218 0.0394 0.0349 0.0320 c
80 0.0308 0.0337 0.0347 0.0331 b
90 0.0356 0.0354 0.0424 0.0378 a
100 0.0304 0.0319 0.0419 0.0347 b
Mean - 0.0324 0.0306 0.0335 0.0322 c

* Days after seeding

o HHE »qd(E8). EBRAMY A$ 30ppm,
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B MmUY REE: BN EEORERE
2 AR 2R 444,
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Hep webA AR gl RHMAME S8 &
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3 EMLERDS R BBAR o
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Table 8. Effect of paclobutrazol on divergence of
stomate at peanut’s leaves which was

grown at 120ppm-4DAS in Saeddle
variety .
Length of Divergence
Treatment stinate (cm) of stomate
120 ppm 2.4 0.6
Control 4.0 1
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Control (X4.00 Ki

120ppm (X4.00 K)
The comparison of stomatal cross section
in the leaves of Saeddle peanuts which
was grown at 120ppm of paclobutragae
applied 40 DAS.

Fig. 8.

F WEAN EFTHS 120 ppm REST ®ILY
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oA EGESEY #ine] & Axle] ofzk K
L] B oA = EEE ANAE H4EsE 3o

Control (X 350}

120ppm (X 350)
9, The comparison of cross sectional
palisade layer in the leaves of Saeddle

peanut which was grown at 120ppm-40
DAS.
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RERE U BB NI LER BN BE
BEME EPMRE 2T ARYT BHS 2olA
gou RMEEMIAAL EMAMY B 1% K
4 A AN, PHREY S8 1% k¥4 E
o M-S ule g4 #HE MR AdH(F).
ER PRAEEC oA tems MBRERML A
ML F1TelA ok o] 100NE $ KBHo ki
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Table 9. Correlation coefficient between the
treatment conditions of paclobutrazol
and major factors of yield in early and

medium variety .

Concentration Times of application
El) M2) E M

Characteristics

Chlorophyll

. 0.4825 0.5963 ~8.8672**
contents

0.5726

Photosynthetic

activity

1) Early variety, Saeddle * Significant at the 05
probability level,

2) Medium variety, Nampung
the (1 probability level.

0.5673 0.3257 -0.8882** 0.9376"*

** Significant at

FHel 5% kEAA FO HHE gk
3 KE ¥ MmER

EHEE ol A ERAES) HEE R 1094
¥ ®EH% 40H 120ppm, 60ppm EE B2
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BEZ #ndrE B+ BRI do BEE
40H 30ppm EEA + mEE EH7 At
& 60ppmolA= 40 H BEE ERCEZ 6084
A #h |wmslchsl 2 HEgEYH = ROE = EE
4 299 2ela 120ppm EHo4+ 40H BB
% peak B ¥l Iz M#H REEES) BT o

et —ERE el glgdch

FRBAANA £ RI0A g vls} o] 4£BFW
FH BN ol ATEE R A SEREKRY #
Mg Bolw itk 120ppm BEEEF 40~T70H B
B = mEERC MAHE neldd @il 5oy}
80H LItk 900 MEE THEO T M%) 4
ksl BRE & 5 g2 30ppm, 60ppm
Heldes EABRE P Lo2 BB} —Fa MEE
ol galch

2z @B 24 Kol ot stoul
E BRHAEAAE 408 EHEEE REmE W
Falol Ryl Winsle] RBMEZ BRES)
EET5 Bnsls BRI mEwE g

PHEEY) KB 908 @RS REMEY WMRY
o] EHRF Wl 6.6~ 150Kl Wyl g B
WEFHRE HEFE o

ulz}A REFAD RN IR RAER] SEMAEMA v
2 HHEL xE RRSEAA = EMEE S
WAETE RS HEAE T Je RE HHEHE
o] HLB MEREl =& £FHKY BEE% 90D &
Foll A MR Hdld Bl EBHEME AR
2 #3417 =5 paclobutrazol 8] Ee] Zcrlm
Az o =},

Table 10. Effects of paclobutrazol on the number of full ripeness pods at harvest of early and medium

variety at different days after seeding.

Variety Treatment Concentration of paclobutrazol DMRT
Date* Oppm 30ppm 60ppm 120ppm Mean (5%)
28.0 - - - - bc
Early 40 29.0 37.3 39.7 35.3 a
variety 50 27.7 26.3 25.7 26.6 bc
(Saeddle) 60 22.7 35.7 22.3 26.9 bec
70 24.7 29.7 30.3 28 .2 b
80 20.7 23.7 36.0 26.8 be
90 19.7 20.7 27.3 22.7 [¢
100 16.7 22.0 29.0 22.6 [o
Mean - 23.0 27.9 30.0 27.0 be
' 42.0 : - - ab
Medium 40 47.3 38.7 41.7 42.6 ab
variety ' 50 40.7 51.0 34.0 41.9 ab
(Nampung) 60 46.3 58.7 33.0 46.0 a
70 40.7 32.0 32.0 34.9 b
80 39.3 46.0 44 .0 43.1 ab
90 46.6 46.7 57.0 50.1
100 53.0 42.0 48.3 47.8
Mean - 44.8 45.0 41.4 43.7 ab

* Days after seeding
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Table 11. Effects of paclobutrazol on the number of immature pods at harvest of early and medium

variety at different days after seeding.

. Treatment Concentration of paclobutrazol DMRT
Variety Date® Oppm 30ppm 60ppm 120ppm Mean 5%)
10.8 - : - ,, ab
Early 40 9.0 12.3 17.7 13.0 ab
variety 50 8.0 13.3 18.3 13.2 a
(Saeddle) 60 12.7 9.3 14.7 12.2 ab
70 11.3 10.3 18.3 13.3 a
80 11.7 13.3 12.3 12.4 ab
90 12.0 11.7 9.3 11.0 ab
100 8.0 11.0 10.0 9.7 b
Mean - 10.4 11.6 14.4 12.1 ab
10.0 - - - - be
Medium 40 16.3 13.0 11.0 13.4 b
variety 50 15.3 12.0 15.0 14.1 ab
(Nampung) 60 8.3 12.7 20.0 13.7 b
70 14.3 15.0 24.0 17.8 a
80 10.7 8.3 12.7 10.6 be
90 9.7 5.7 9.0 8.1 c
100 11.7 8.7 9.0 9.8 be
Mean - 12.3 10.8 14.4 12.5 . b

* Days after seeding
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Table 12. Correlation coefficient between the
treatment conditions of paclobutrazol
and major factors of yield in early and
medium varieties.

Concentration Times of application
Ev M2 E M

Characteristics

Number of fully

ripened pods 0.6279" 0.4926 —0.7537** 0.4784
Number of . - . :
immature pods 0.3265 0.6492" —0.5863 0.4925
1) Early variety *  Significant at the 05

probability level.
2} Medium variety b
probability level,

Significant at the .01

AmfEe) SEMEMS = E A oIyl o sl
= BEY BY AWS Rtk 2§ PREENA
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TR e R12004 RE w9} o] B
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o4 O AL viehy o}

CT B— i
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'@ r ——x— §0ppm
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Treatment days after seeding

Fig. 10. Effects of paclobutrazol on the weight of

100 seeds at harvest of a early variety,

Saeddle at different days after seeding.
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Fig. 11. Effects of paclobutrazol on the weight of
100 seeds at harvest of a medium
variety, Nampung at different days
after seeding.
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Table 13. Correlation coefficient between the
treatment conditions of paclobutrazol
and major factors of yield in early and
medium variety .

Concentration Times of application

Characteristics

EV M2 E M
Weight of
100 seeds ~0.4262 0.6856% 0.7594** 0.8630**
Ratio of pod )
and seed —0.3253 —0.2592 -0.4585  (.4159

1) Early variety, Saeddle
probability level.

2) Medium variety, Nampung
the .01 probability level.

* Significant at the 05

** Significant at



Table 14. Effects of paclobutrazol on the percentage of full ripeness pods(%) at harvest of early and
medium variety at different days after seeding.

Variety Treatment Concentration of paclobutrazol DMRT
Date* Oppm 30ppm 60ppm 120ppm Mean (5%)
72.2 - - - - a
Early 40 76.3 75.2 69.2 73.5 a
variety 50 77.6 ©76.4 58.4 70.8 ab
(Saeddle) 60 64.1 79.3 60.3 67.9 ab
70 68.6 74.3 62.3 68.4 b
80 59.1 64.1 74.5 65.9 ab
90 62.1 63.9 74.5 66.8 b
100 67.8 66.7 74.4 69.6 ab
Mean - 67.9 71.4 67.7 69.0 ab
80.7 - - - . be
Early 40 74.4 74.9 79.1 76.1 bc
variety 50 72.7 81.0 69.4 74.4 d
(Nampung) 60 84.8 82.2 62.3 76.4 b—-d
70 74.0 68.1 56.8 66.3 e
80 78.6 84.7 77.6 80.3 be
90 82.8 89.1 86.4 86.1 a
100 81.9 82.8 84.3 83.0 ab
Mean - 78.5 80.4 73.7 7.5 b

* Days after seeding
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Fig. 12. Effects of paclobutrazol on the ratio of
pod and seed at harvest of a early
variety, Saeddie at different days after
seeding .
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Fig. 18. Effects of paclobutrazol on the ratio of

pods and seed at harvest of a medium

variety, Nampung at different days

after seeding.
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Table 16. Effects of paclobutazol on the seed yield at harvest of early and medium variety at different

days after seeding.

L Tr. Seed yield per 10a(kg) Seed index DMRT
Varieties Date* Oppm 30ppm 60ppm  120ppm  30ppm 60ppm  120ppm (%)
230 - - 100 100 100 b"
Early 40 231 283 220 100 123 96 a
variety 50 229 257 218 100 112 95 ab
(Saeddle) 60 213 254 209 93 110 91 [
70 194 239 219 84 104 95 c
80 205 215 286 89 93 124 ab
90 147 213 230 64 93 100 d
100 152 184 227 66 80 99 d
Mean - 196 235 230
275 100 100 100 ab?
Medium 40 327 241 229 119 88 83 be
variety 50 272 243 214 99 88 78 >
(Nampung) 60 251 266 223 91 97 81
70 253 259 239 92 94 87 o
80 281 293 252 102 107 92 ab
90 285 310 337 104 113 123 a
100 304 273 325 111 99 118 a
Mean - 282 269 260 - - - -

* Days after seeding, 1) 60ppm, 2) 120ppm
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Table 16, Correlation coefficient between the major factors of yield and quality at 60ppm concentration in

a early variety, Saeddle.

Combination 2 3 4 5 6 7 8
1. Main stem length 04494 -0.0781  0.6073**  0.5001*  0.4875° —0.3277  —0.6653'"
2. Number of full . o e e
Hpeness pods - 0.1654  0.5545** -0.0721  -0.6284*"  0.6698°*  0.6763
Number of immat
3 Daguper of immature -0.0707  0.1726  -0.2095  —0.6084**  0.3258
Ratio of pod and
4. Jano of pod an 0.2544  0.6039** -0.3747  0.7181°*
5. Photosynthetic ~
activity B - 0.2084 -0.1843 -0.3736
6. Weight of 100 seeds - - 3441 ~0.5041%
2
7. Percentage of full ) 0.3164

ripeness pods
8. Seed yield - -

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

Table 17, Correlation coefficient between the major factors of yield and quality at 120ppm concentration

in a medium variety, Nampung.

Combination 2 3 4 5 6 7 8
1. Main stem length 0.6609** —0.3289 0.5686** 0.8709**  —).8395** 0.4895* 0.8286**
2. Number of full e ea

ripeness pods -0.6224 0.5780**  0.6648**  0.5855%*  0.6140**  (.3336
3. Number of immature

pods —0.6144**  -0.5780** —0.5360* —).8477** -0.5123*
4. Ratio of pod and

ced O 0.7268°*  0.6934**  0.6655°*  0.7379""
5. Photosynthetic

act‘ivityy 0.9017**  0.6501**  0.8785""
6. Weight of 100 seeds - - . 0.6661**  (),8289**
7. Percentage of full ..

ripeness pods - N ’ 0.6138
8. Seed yield - R

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