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ABSTRACT

In the recent years phenolics have gained importance as PGR(s)
[plant growth regulators]. To study their effect on pod development
in peanut, four phenolic compounds (H-acid, 1,2, 4-acid, resorcinol,
and RD-Brown) were used in a field experiment with two foliar
spray applications of 100 and 200 ug/mL at 35 and 50 days after
planting. A randomized block design was used separately for two
cultivars (C-501 and M-37with three replications for each treatmyent.
All treatments resulted in increased oil content and yield (kg/ha) of
peanut (Arachis hypogaea L.). H -acid at 100 ug/mL was the most
effective treatment for enhancing number of pods per plant,
shelling percentage, yield (kg/ha) and oil percentage in C-501.
While H-acid at 100 ug/mL gave the highest increase in number of
pods/plant and oil percentage, resorcinol induced the highest yield
per hectare and total oil content in M-37. The effect of phenolic
compounds on these peanut parameters was independent of their
structural configuration.
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The use of phenolics for plant growth regulation has been
reported for several decades (1, 6, 20, 23). However, during
the last decade, their use has been expanded to several plant
processes (2, 6, 7, 12, 13) with beneficial results (21, 23). In
earlier work we reported that some of the phenolic
compounds (monophenols) were highly effective for yield
improvement in some peanut cultivars, viz. M-13, M-145
and PG No. 1 (14, 16, 17). In an extension of these
observations, a study was conducted to evaluate the effect of
four commercial phenols (2 mono- and 2 diphenols) on
yield, yield characteristics (viz. number of gynophores/plant,
shelling percentage and number of pods/plant) and total oil
percentage of two peanut cultivars.

Materials and Methods

Seed of two peanut cultivars (spreading M-37 and semi-spreading C-
501) was obtained from the Department of Plant Breeding and field
experiments were conducted during the year 1983 and 1985 in the
Department of Botany, Punjab Agricultural University, Ludhiana.
Randomized block design was used for both the cultivars separately with
3 replications of each treatment in a plot size of 4.5 x 3 metres. Sowing was
done on July 1, 1983 and July 3, 1985. Soil was loamy sand having pH 8.1,
EC 0.25 mmhos/cm. Nutrients were applied @ Nitrogen (15 kg/ha), P,O,
(20 kg/ha), and Gypsum broadcast (125 kg/ha). Three irrigations were
applied to the crop. The details of phenolic compounds used (structure;
common and technical name; molecular weight; solubility) are given in
Table 1. Solutions of different phenolic compounds were prepared by
dissolving the phenols in a few drops of ethanol and then the final volume
was adjusted with water.

Two sprays were applied 35 and 50 days after planting (DAP) at 100 and
200 ug/mL concentration with the different phenolic compounds, viz.
monophenols (H-acid and 1,2,4-acid) and diphenols (Resorcinol and RD-
Brown). Controls comprised spraying with distilled water alone (Table 1).
Experimental plots were sprayed with a foot-sprayer @ 500 litres of
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solution per hectare. Shelling percentage (weight of kernels/weight of total
pods x 100, and yield in kg/ha were recorded at the time of harvest (120
DAP). Also five plants at harvest were selected from each plot for recording
the data on the number of pods per plant and gynophores (including pods)
per plant. Oil in the kernels was determined by the method of Kartha and
Sethi (9). Total oil yield was calculated by multiplying yield (kg/ha) by oil

percentage..

Table 1. Chemistry data of the four phenolic compounds studied.

Category Common Chemical name of Concen- Mol
name phenolic compounds tration wt.
used
(ng/ml)
I. Monophenols  H-acid 8-amino; 3, 6, disulphate 100 319
a-naphthol 200 "
1, 2, 4-acid 1-amino, 4 sulphonate, 100 239
B - naphthol 200 "
Il. Diphenols Resorcinol 1, 3 dihydroxy benzene 100 110
200 "
RD-Brown 4, 6-Bis-(Diazo napthalene 100 622
sulphonate)-Resorcinol 200 "
. Control Distilled H,0
water

Results
Cultivar C-501 (Semi-Spreading Growth Type)

The number of gynophores/plant increased significantly
with resorcindl, H-acid, 1, 2, 4-acid at both concentrations
and with RD-Brown at 100 ug/mL only over that of the
control (Table 2). Number of total pods/plant also increased
significantly with all the phenols, except RD-Brown. A
significant increase in shelling percentage occurred only
with H-acid (100 ug/mL) and RD-Brown at both
concentrations. The H-acid treatment not noly increased
the number of total pods/plant but also the pods with larger
kernels. Shelling percentage in other treatments was not
affected, implying that these treatments did not increase the
kernelsize. Yield was significantly higher (17.4% higher than
the control) for H-acid (100 ug/mL) and 1, 2, 4-acid at both
the concentrations. Though the number of total pods/plant
in these treatments was not as high as with H-acid (200 ug/
mL) or resorcinol (100 ug/mL), these treatments provided
higher yields because of higher shelling percentage, i.e.
relative increased weight of their kernels. H-acid also gave a
high percentage of oil (although non-significantly different
from the control) but with improved yields produced the
highest total oil yield (oil percentage x yield in kg/ha).
Cultivar M-37 (Spreading Type)

The number of gynophores increased significantly over
the control with all the phenolics, except H-acid (200 ug/
mL), although the higher concentrations of the respective
phenol always gave lower values than lower concentration,
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Table 2. Effect of monophenols (H-acid, 1, 2, 4-acid) and diphenols (resorcinol, RD-Brown) on yield, oil and shelling percentage of C-501

(semi-spreading).

Phenolic compounds No. of Number of Shelling Yield Qil Total oil
(ng/mi) gynophores/ pods/plant percentage (kg/hay percentage yield
plant (kg/ha)
1983 1985 1983 1985 1983 1985 1983 1985 1983 1985 1983 1985
MONOPHENOLS
1. H-acid 1100 157" 149" 30" 34* 775" 724" 2430 2410" 50.8 50.6 1234 1220
200 162 141* 36" 38* 720 719 2170 2200 50.7 504 1100 1115
2. 1,2,4-acid :100 149 146" 28* 31* 67.5 70.0 2268 2290 472 477 1070 1092
200 157 140* 28* 30" 71.3 708 2268 2295* 472 480 1070 1102
DIPHENOLS
3. Resorcinol :100 179" 151* 33" 32 705 69.8 2196 2205 494 498 1085 1098
200 144 150" 27 29* 67.0 69.0 2118 2170 509 51.0 1078 1107
4. RD-Brown :100 153 142 21 23 74.4* 73.0" 2079 2105 49.7 499 1033 1050
200 126 121 20 21 74.4* 729* 2196 2200 51.1* 50.8 1122 1118
5. Control 122 119 17 18 68.0 67.8 2070 2085 476 47.9 985 999
L.S.D.at1% 18.0 16.0 4.0 6.0 5.0 4.5 143.0 150.0 34 NS - -
except for RD-Brown where they were the same at both . .
Discussion

concentrations (Table 3). Total number of pods/plant
increased significantly with H-acid (100 ug/mL), 1,2, 4-acid
(both concentrations) and resorcinol (100 ug/mL). The
increase was not as great as in the semi-spreading C-501. In
this cultivar, none of the treatments significantly increased
shelling percentage showing no increase in the weight of
kernels over that of control. All treatments caused a significant
increase in yield with resrocinol causing the highest yield
increase. All treatments except the high rate of resorcinol,
increased oil percentage. The highest total oil yield was
obtained with resorcinol (100 ug/mL and 41% over that of
control) leading us to postulate that diphenols are more
effective for the spreading type cultivars.

The increase in the total number of pods/plant in the
semi-spreading (C-501) and spreading (M-37) cultivars by
H-acid and resorcinol shows specific and regulatory effects
of these phenols, which is in conformity with earlier reports
(14,16, 17). Increase in gynophore numbers over the control
also depicts an increase in the efficiency of pod formation by
these treatments, which leads us to postulate that these
phenols are active at lower concentrations and do not act as
inhibitors as previously thought. Kefeli and Kutacek (10)
and Malik et al. (15) have reviewed and assigned phenols
physiological roles for which the mechanism of action may
be via IAA (11), as coordinators, synergists or stimulators of
plant growth substances. Though the increased total number

Table 3. Effect of four phenols on yield, oil and shelling percentage of M-37 (spreading type).

Phenolic compounds No. of Number of Shelling Yield Ol Total oil
(ng/ml) gynophores/ pods/plant percentage {(kg/ha) percentage yield
plant (kg/ha)
1983 1985 1983 1985 1983 1985 1983 1985 1983 1985 1983 1985
MONOPHENOLS
1. H-acid 1100 121 122* 25 28* 69.0 689 1844* 1900* 52.6* 52.0* 970 988
200 83 95" 21 22 70.1  69.7 1754* 1742 52.1* 51.7* 914 901
2. 1,2,4-acid :100 133 129* 26 29* 705 702 1988* 1902* 51.8* 609" 1030 968
200 100* 99* 23 20 70.0 698 1880* 1840* 51.1* 507" 961 933
DIPHENOLS
3. Resorcinol :100 1270 120* 25* 28 72.0 700 2204* 2109 51.9* 51.4* 1144 1084
200 103*  100* 22 21 72.0 699 2168* 2098* 50.8 50.3 1101 1055
4. RD-Brown :100 106* 102" 22 21 700 710 1916* 1800 51.2* 50.2 987 904
200 106* 100" 22 24 70.5 702 1844* 1788* 51.7* 51.0* 953 907
5.  Control 85 82 19 20 68.4 682 1628 1632 498 495 811 808
LS.D. at1% 6.0 7.0 40 50 N.S. N.S. 105 140 1.1 1.2 - -
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of gynophores produced did not lead to increased number of
pods, there was a certain and definite increase in the process
of pod formation with phenols in general. Earlier postulations
(8) that a phenol having 2 OH groups at ortho position with
afree para postion was essential for biological activity are not
supported by this investigation. In our studies, both the
monophenols appear to be biologically active since they
increased pod yields significantly over the control. In recent
years, several studies have shown a general lack of correlation
between the effects of phenolic compounds on growth and
development and their structural configuration (12, 13, 21,
22). In peanut if full pod load is established earlier and
synchronous development of pods with continuous supply of
photosynthates maintained, pods formed are larger (16).
With phenolics treatments, we were able to accomplish the
above mentioned characteristics. Early initiation of pods
also leads to an increased filling period thereby yielding
larger kernels and thus increased yields. Kefeli and Dashek
(12) explained the mobilization of photosynthates from
vegetative parts to the developing fruits by decreasing
vegetative growth with phenols. Phenolics are known to
cause changes in oil composition (19). The well marked
effects of phenolic compounds on some yield parameters of
rice (18), winter maize (22), peanut (14, 16,17, 19), millet (4,
5) and triticale (3) have already been reported. Another
interesting observation emanating from the present
investigation is that the efficacy of the phenolics varies
enormously and has to be specifically determined for specific
crops. While both the monophenols were highly effective (at
lower concentration) in the cultivar C-501. The monophenols
and resorcinol (diphenol) were more effective in a spreading
type cultivar (M-37).

Acknowledgments

This research work has been financed partly by a grant made by the
United States Department of Agriculture, Office of the International Co-
Operation and Department authorized by Public Law-480 to one of us
(CPM).

Literature Cited

1. Bental, Y. and C.F., Cleland. 1982. Uptake and metabolism of 1*C
salicylic acid in Lemna gibba G.. Plant Physiol. 70:291-296.

2. Cleland, C.F.and Y. Ben-tal. 1982. Influence of giving salicylic acid for
different time periods on flowering and growth in long day plant
Lemna gibba G,. Plant Physiol. 70:287-290.

3. Datta, K.S. and K.K. Nanda. 1978. Effect of some phenols and

ibberellic acid on the growth and development of “T,,” triticale. Ind.
. Agric. Sci. 48:89-93.
4, , S. Kumar and K.K. Nanda, 1978. Effects of some

10.

11.

12.

13.

14.

15.

16.

17.

18,

19.

20.
21.

22.

23.

phenolic compounds and gibberellic acid on flowering and yield
characters of cheena millet (Panicum miliaceum L.). ]. Agric. Sci.
Camb. 91:731-735.

X and 1979. Effect of
some diphenols and gibberellic acid on the growth and development
of common millet. Ind. J. Agric. Sci. 49:179-183.

. Demos, E.K., M. Woolwine, R.H. Wilson, and . McMillan. 1975. The

effect of ten phenolic compounds on hypocotyl growth and
mitochondrial metabolism of mungbean. Am. J. Bot. 62:97-102.

. Glass, A.D.M. and O. Dunlop. 1974. Influence of phenolic acids on ion

uptake IV Depolarization of membrane potentials. P1. Physiol. 54:855-
858.

. Hess, C.E. 1968. Internal and external factors regulating root initiation.

Proc. XV Easter School in Ag. Science, University of Nottingham, pp.
42-53.

. Kartha, A.R.S., and A.S. Sethi. 1957. A cold percolation method for

rapid germination/estimation of oil in small quantities of oil seeds. Ind.
J. Agric. Sci. 27:211.
Kefeli, V.I. and M. Kutacek. 1976. Phenolic substances and their
possible role in plant growth regulation, pp. 181-188, in P E Pilet (ed)
Plant Growth Regulation (New York:Springer-Verlag).
and . 1978. Effects of phenolic

compounds on auxin biosynthesis and vice-versa, pp 13-23,in H M
Lucll()ner and K H Schreber (eds) Regulation of Secondary Product
and Plant Hormone Metabolism (O)d%:d:Pergamon Press).
Kefeli, V.I. and W.V. Dashek. 1984. Non-hormonal stimulators and
inhibitors of plant growth and development. Biol. Rev. 59:273-288.
Lee, T.T., A.N. Starratt, and ].J. Jevinpar. 1982. Regulation of enzymic
oxidation of indole-3-acetic acid by phenols; structure and activity
relationships. Phytochemistry 21:517-523.
Malik, C.P., U. Parmar, Parmil Singh, K.L. Ahuja, and R K. Raheja.
1986a. Phenolic acid effects on peanut growth and oil production. Pl.
Growth Regulation 4:159-168.

,P. Singh, R.C. Setia, N. Setia, and D.S. Bhatia, 1986b.
Controlling plant biology and enhancing food production with phenolic
compoundgs; in S S Purohit (ed), Hormonal Regulation of Plant
Growth and Development, Vol. III (Bikaner, India:Agro Botanical
Publ.)
Parmar, U. 1987. Role of some phenolic compounds on crop physiology
factors influencing peanut productivity. Ph.D. thesis, Punjab Agric.
Univ., pp. 1-174.

, P. Singh, and C.P. Malik. 1982. Increase in yield and oil
content in groundnut following application of certain commercial
phenolic compounds. Bull. Pure & Appl. Sci. 1:73-77.

s and . 1985. Effects of some
]Fhenolic compounds on growth and yield of two rice varieties in the
ield; Res. Punj. Agric. Univ. 22:725-728.
Paul, R., G.S. Mangat, and C.P. Malik. 1983. Effect of some plant
growth regulators on lipid composition of groundnut. J. Res. Punj.
Agric. Univ. 20:164-168.
Pilet, P.E. 1966. Effect of p-hydroxybenzoic acid on growth, auxin
content and auxin metabolism. Phytochemistry 5:77-82.
Ranade, S. and S.B. David. 1985. Quinones as gant growth regulators.
Plant Growth Regulation 3:3-13,
Singh, P. U. Parmar, C. P. Malik, Manmohan, Singh, and D.S. Bains.
1987. A breakthrough in the increase of yield of winter maize (Zea
mays L. var. Partap 1) treated with some growth substances. J. P1. Sci.
Res. 3:75-78.
Thimann, K.V., M. Tomazewski, and W.L. Portu. 1962. Growth
promoting activity of caffeic-acid. Nature 193:1203-1204.

Accepted December 29, 1990




