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An attempt to regenerate roots in root (wilt) affected
coconut palms by hormones, phenols and amino acids
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ABSTRACT

The root (wilt) of coconut, Is & diseass of unknown the etiology, and of con-
siderable economic importance to Kerals. Root decay is a common phenomenon associ-

diseased palms. A study was therefors d d to ind root production In root
(wiit) aftected coconut palms and to reg the d ged root system. Root
(wilt) diseased middle aged peims were used for this study. Growth hormones IBA
and NAA, pehnols snd amino acids in different concentrations singly and in combi.
nations were applied by the lsnoline paste method io the bass of the stem (near
bole region) after debarking the same 8t ground level. The points of application
were then covered with soil which was kept moist during the rainiess period by water-
Ing. Root initiation was observed bstween six months to one year afier treatment.
The paims which,received the treatment IBA 500 ppm 4 phenols 400 ppm sach, pro-
duced the maximum number of roots. The next effective treatment was found to be
NAA 500 ppm +4 Glutamic acid 500 pPpm.

INTRODUCTION

the number of roots produced and a high percentage of root rotting are reported in the diseased
paims. In jth sector of the root system studied, nearly 12 to 809, root rotting was observed
in diseased palms (Anonymous, 1976). Under such circumstances any attempt to regener-
ate the new adventitious roots to replace the decayed and rotten roots would offer a distinct

It is now well established that use of appropriate growth regulators can induce root-
ing in a variety of plants (Singh et al. 1961; Bajwa et al. 1976). Different phenolic
Sompounds in combination with auxins promote adventitious roots (Gasper et al. 1977;
Schmid, 1978). Especially for woody species, the phenolic compounds do not show any
Promoting effect when applied alone. Choudhri and Gaur (1953) studied the effects of cer-

of survival. In coconut, trials were undertaken for the production of roots with and without
"}0 application of hormones, Davis (1958) succeeded in producing roots in coconut by the
air layering method without using any hormone. Thampan and Markose (1977) reported the



« B56

.

fertilizers. The present study was therefore undertaken with an aim of inducing rootproduction

in root (wilt) affected coconut palms and thereby regenerating the d ged root sy

" MATERIALS. AND METHODS

Root (wilt) diseased middle aged palms (25 to 40 years) growing in the farm areas
of Central Plantation Crops Research Institute, Regional Station, Kayamgulam, Kerala were
selected. Six treatments viz. 1. Indole-3-butyric acid (1BA) 500 ppm; 2. 1BA 1000 ppm;3.
IBA 500 ppm-+Thiamine 260 ppm; 4. 1BA 500 ppm-+Phenois (Chlorogenic acid, Caffeic
acid, Gallic acid and Coumarin) 400 ppm; each 6. Naphthaiene acetic acid (NAA) 500 ppm-+
Glutamic acid 500 ppm 6. Lanoline (control) were given to diseased palms in triplicate.
The basal portions of the trunk of the paims just above the bole region were debarked
about 7.5 cms in width all around by using a chisel. - The growth hormones |BA and NAA
were directly dissolved in anhydrous lanoline whereas phenols and amino acids were disso!-
ved first in minimum quantity of rectified spirit and then added to lanoline. The chemicals
were then thoroughly mixed. 100 g of ianoline was used for each palm. The mixture was
then applied to the debarked area of the stem by lanoline paste method. To the control
palm only lanoline without any chemicals was applied. The points of application were then
covered with soil and kept moist during the rainless period by antificial watering.” The frequ-
ency of application was fixed at half yearly intervals. All the paims including control were
manured with urea 0.75Kg, superphosphate 1.5 Kg, muriate of potash 2.26 Kg, magnesium
sulphate 0.75 Kg -and lime 1 Kg per palm per year in two split doses, one before the onset
of monsoon and the other during the months of August-September. Each palm was supplied
with 75 Kg of cowdung also. The base of the palms were mulched with coconut leaves.

Pretreatment observations regarding foliar condition and nut yield of the experimental
palms were taken. Post-treatment observations were recorded at an interval of six months.

. RESULTS AND DISCUSSION

After one year of treatment, the points of application of the treated palms were
‘exposed and examined. Allthe palms, which received IBA 500 ppm -+ Phenols 400 ppm
each, produced the maximum number of roots (Table!). The next best treatment was
NAA 500 ppm+glutamic acid 500 ppm. Among controls, two palms produced only one root
each. The palms where there were regeneration of roots the disease indices were also found
to be reduced, showing improvement in the’ foliar condition of the paims. There was slight
incresse in nut yield. Since this data has been recorded only after one year, it is too early
to asses the effect on nut vyield.

Woody plants require higher concentration of hormones for root regeneration (Sircar,
1971). "According to Sen and Bose (1958) effects of different growth substances are due
to their differentiai capacities for stimulating hydrolysis of carbohydrates and protein.
Dale et al. (1977) applied IBA, Phenols and amino acids to Pinus radiata cuttings for
adventitious root production. Their data indicated that phenolic substances could play a
role in root primordium production. IBA and NAA are much superior in rooting activity
because of their greater chemical stability and low mobility in the plant. Due to low mobility
the compound is retained near its point of application and does not spread to other parts and
induce growth responses. - The hormones like Indole-3-butyric acid and phenolic compounds
may be helping in root regeneration (Audus, 1957) and thereby bringing about the recovery
from the diseased condition.
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Table 1. Effect of growth hormones and Phenols on root regeneration and foliar condition
of root (wilt) affected coconut palms (after one year of treatment).

Number of Number of Total Disease Index*
palms " palms number Pre-treat- Post-
Si. No. Treatment treated. producing of ment. treatment.
-roots. roots

1. 1BA 500 ppm 3 B nil - 19 - 23

2. IBA 1000 ppm 3 1 3 32 T 28

3. IBA 500 ppm + 3 1 4 : 38 35
Thiamine 250 ppm.

4, IBA 500 ppm 4 3 3 51 35 26
Phenols 400 ppm )

5. NAA 500 ppm <4 3 2 33 38 30
Giutamic acid 500 ppm .

6. Control 3 2 2 21 22

* Disease index was determined as per the method of George and Radha (1973).

REFERENCES

ANONYMOUS, 1976. Coconut Diseases of Uncertain Etiology. CPCRI, Kasaragod, India,
AUDUS, L. J. 1953. Plant Growth Substances. Lsonard Hill Ltd. 9 Eden Street, N. W. 1.

BAJWA, M. S., SHARMA, K. K. and GilLL, S.S. 1976. Rooting of cuttings of Patharnakh
(Pyrus pyrifolia. L) Indian J. Hort. 33 (2):162.

CHOUDHRI AND GAUR, B. K. 1953. Effect of certain amino acids and growth regulating
substances on the survival and rooting behaviour of Durama plumeri cuttings.
J. indian Bot. Soc. 32:46-52. -

DALE, R. 8. AND THORPE; T. A. 1977. Root initiation in cuttings of Pinus radiata seed!-
: ings. Effects of aromatic amino acids and simple phenyi propanoids. Bot. Gaz. 138
(4) : 434—437, :

DAVIS."‘f‘: A. 1958, Rejuvenﬁtion of coconut paim. Cocon. Bull. 12: 224-228.

GASPER, T, SMITH, 0. AND THORDE, T. 1977. Arguments Qupplementaries on favour d*
une variation inverse du niveau auxinique endogene an cours de deuse premieres de
la rhizogenese. — CR. Acad. Sci. (Paris) 1 285 serie D:327—330.

GEORGE, M.V, AND RADHA, K. 1973. Computation of disease index of root (wi'lt) dise-
ase of Coconut. Indian J. Agric. Sel. 43:366—370. :

SCHMID. A. 1978. Infivence of Cortisol ;)n root formation of asper cuttings, — Abstract,
inaugural meeting at Edinburgh, 10-13, July, 469-470,



SEN, P. K. AND BOSE, T. K. 1958. Interaction of growth regulating substances and vitamin,
amino acid and reducing and non-reducing sugar on root formation in Justicea and
mulberry cuttings. Proceedings of the Symposium on ‘Recent advances in the study of
Plant Metabolism’, University of Allahabad, : 120-125.

SINGH, S., SINGH, K. AND CHUDH, D. V. 1961. Marcotting with some plant regulators
in loquat (Eriobotrya Jjaponica, Linn). lbid, 18:123-128.

SIRCAR, S. M. 1971. Plant Hormone Rescarch in India. ICAR, New Deihi.

THAMPAN, P. K. AND MARKOSE, V.T. 1977. Neo-rhizosphere technique—A promising line
of study 10 rejuvenate root (wilt) affected palms. Cecon. Bull. 7 (9): 1-3.





