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SECTION A - PART I 

The Central Arecanut Research Station is located at Vittal Village, 
Buntwal Taluk, South Kanara District of Mysore Stale, twenty six miles 
towards North-East of the nearest Railway Station of Mangalore. The 
latitude and longitude of the Station are 12° 75" Nand 75°· 25" E respec­
tively and the altitude 500 feet above M. S. L. The soil is typically lateritic 
in nature and ranges from sandy loam to gravel. 

The Research Station which was sanctioned up to 31-3-1966, started 
the work from 2- 4-1956. The farm has got a total area of 65 '86 acres. 
The Slation wa's~-t~d- with a view (i) to solve [he local problems confron­
ting arecanut industry (ii) to coordinate research work conducted at various 
Regional Research Station and (iii) to conduct fundamental research. 

The area garden raised over an area of 5'50 acres for taking up pro­

geny studies and con Jucting certain cultural experiments was manured and 
in igated as per s( hecl ule. (~ualtty seedlings numbering 34,736 were distr l­
buted among prngress:"e growers. From 90,511 seednuts sown during last 
year, a total of 6') ,617 qUillity sprouts were transplanted in the ~cconda ry 

nur~ery. During the period under report 69,057 selected seednuts were sown 
for raising quality seedlings. Different green manure crops and green leaf 
manure crops were raised to augment the resources of green lea f supply o f 
the Stati on . A total of 7,906 coconuts were harvested and the coconut trees 
';\ ere manurrd and their crowns cleaned. Coconut seedlings numberin,Q 74 
were planted at the sta tion during the year. A new pump-shed was con­
structed and pump-set installed in the same. An irrigation channel over a 
length of 871 feet to lead water from this pumpset to blocks II, IV and V 
was constructed and cement plastered. The front roof of the farm shed was 
provided with an extension. A culvert connecting blocks II and III was 
constructed. An area of 62 cents was dug out and levelled in block IV. A 
temporary foot-bridge was constructed across the river Vokkethur. 

The various investigations undertaken on the criteria for se<tdnut 
selection and other factors that influence the production of quality seedlings 
revealed that, (a) the percentage of germination of seednuts gathered from 
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young palms were significantly less than those collected from middle aged 
and old palms, (b) there was no visible effect on the position of seednut in 
the bunch as well as in the order of bunches in respect of germination, (c) 

germination of 8 mo!'!ths old seednuts was significantly lowcr than nuts of 
higher maturity, (d) sowing the nuts and just covcring or covering with I " 
of soil was significantly better th,m c1ecpcr sowing , (c) seedlings plantcd at 
distances of 15"xI5" and 18" X \8" p:'oduced significantly better quality 

~cedlings and spacing highly influenecd root production, (f) storing the 
scednuts over 3 week after their harvest definitely reduced the ir viability 
and treating seednuts with Bordeaux mixture and Folidol gave high pncen­

tage of germination and less percentage of mortality under field conditions , 
(g) about 25% of the total nut in a bunch were light nuts which gave low 

germination percentage and produced poor seedlings and (h) application 

of Nitrogen at 75 lbs. and 150 Ihs. per acre produced significantly more 
vigorous secdlings than no manuring. In the main field closer planting of 
6' x6' had given a better stand for seedlings as compared to the rest. From 

the uniformity trial it was observed that a plot size with 20 to 24 plant·; 
gave low standard deviation both for nursery as well as for the main field 

experiments. 

Experiments on study of the performance of the nuts having 

different floating habits, influence of the different position of seednuts cum 

depth of sowing seednuts, effect of different spacing cum efficacy of sowing 
unsprouted and sprouted seeds, standardisation of media for sprolltin g 
seednuts, effect of shade and no shade on seednut germination and seedling 
performance, Influence of post harvest treatment on seeclnut performance 

study of different green manure cum cover crops for areeanut garden, 
influence of manuring seedlings at diflerent levels on their establishment , 

response of seedlings of varied vigour to different \eve-Is of milnurin g and 
investigation on different t vpcs of areca under rainfcd and irrigated condi­
tion were laid out. 

Out of the four seedlings introduced at th: Station from Andaman, 

Nicob,!-I' and Indonesia. one of Andaman v;t r ie ty and two of Inc\ nl1e"iall 
flowered at the age of seven. Twenty exotic species and types or Areca 
inctu ing the unclassified ones were collected from ten countries and 

maintained at the Station. The germination data of the sixty four ecotypes 

were gathered. Twenty five ecotypes marked out during the previous year 
were gathered from eight ~entres of Kerala and M ysore States and sown. 
In the studies on the influence of self, cross and open pollination of selected 
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palms on fruit-set, germination of seed nuts and vigour of seedlings, self 
pJllinated nut; gave the highest percentage of germination. Open pollina­
tion was found to give the highest fruit-set of 39.6% . Studies on the floral 
biology of Areca undertaken showed that the age of the palms namely 
young, middle and old gave no marked difference in flowering behaviour 
such as phase of male and feamale flowers. Extent of selfing taking place 
in arecanut was worked out. Preliminary trials on fruit setting and shedd­
ing with a few spray applications revealed that standard inseciicide and 
fungicide mixture and IAA gave a low shedd ing or 18% and 26.9% 
respectiveiy. The above trial was modified to include applications of 
harmones, fun gicide, insecticide and manures, alone and in combination 
and laid OUL. Selfing was taken up for evolving inbred lint's. Experiments 
were initiated with a view to reduce the time taken ror germination of seed 
arecanut. Study on the dispersal of pollen of Areca through wino was 
taken up as a preliminary to the production of Elite seeds. A study on the 
segragation of characters was initiated to find out how far and to what 
extent the characters of the selected mother palms were retained by the 
projenies. Morphology of arecanut palm with reference to germination 
and root production , spread of roots and morphology of the stem and 
leave~ were studied in detail. Root spread and number of main roots were 
more in the ca~e of middle aged palm than young and old. 

One ga rden at Kodapadavu was fi xed up for Mahali experiment 
arter su rvey ing a number of tracts of high Mahali incidence. Gardens at 
Vo]amog-ru and llolan thur were visited where incidenre of prcmature nut­
fall , yellowing and wilting of crowns and attacks or spindlc bug and mite 
noticed. Certain tracts in Sagar area ( Mysore) and Kerala State were 
surveyed in co nnection ""ith the yellowing of crowns prevalent in these 
regions. Yellowing of palms was also noticed at Kuthugodu- Chickmagalur. 
Inc icicJ;ce of budrot was noticed at Kanathur , Dewana, Puncha and 
Nikshwar. 

In a trial against mites on seedlings Systox, Metasystox and Erysit 
were found to be effective in checking re-establishment of the pest. Intox 
'Il' li4uid applied to the soil at the rate of 8 oz . in 100 gallons of water 
was found to be effective in killing the white grubs fcedin g on areca roots. 
M icrocop. Coppesan and Fytolan were quite promising in preliminary field 
trials against I\'lahali . Fungal infection and insect damage were commonly 
noticed on freshly fallen tendernuts of various stages of growth. Reduction 
in shedding of tendernuts and bUltons was obtained by spraying I. A. A 
and a standard insecticidc mixture to the bunches. In an experiment in the 
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rotting of husk by micro-organisms, nuts dipped in one per cent Bordeaux 
mixture and stored in baskets along with arecanuts husk treated with th~ 
same fungicide, remained in a fresh condition [or a longer period. Fresh 
unopened flowers in selected bunches in a private garden were ~ pray ed with 
different Copper oxychloride formulati ons with a vicw to find out incipient 
infection in arecanut. Mite speciments from this area were identified as 
Paratetranychus and Raoiella sp. by the Indian l\gricu llmal Research Insti­
tute . A cockchafer beetle from a g rub infes ted areca g::u-deI1 was named as 
Lepidiota sp. Leaf materia l and soil samples collected from Sagar area were 
sent to the Central Coconut Research Station, Kayamklllam and the Soil 
Chemist, Bangalore. Routine laboratory studies with the leafspor and . 
other speciments were continued. Plants in the garden and nursery were 
protected against mite , yellow leafspot, scales , thrips <,nd soft rot. Green 
manure plants were treated against Catterpille r a ttack al~d the seedlings in 
the laborator y against Spindle bug . 

The Station partic ipa ted in the Wode.! Agricll!tural Fair and put up 
exhibitions at various seminars and meetings. A Farmers' VVeek was cele­
brated at the Station which attracted large number of grown visitors and 
officials. Six officials deputed by the different intitutions were trained in 

all aspects of arecanut cultivation, for varying periods. Advice were given 
on all enquiries covering various problems of the crop. A tOl:11 of 3,09, 766 
seednuts were procured from 2,226 mother palll1> and supplied _to various 
centres , T en rC3earch papers were written up . 

Total am 
A Non­
n Recun 

2 	 Total a 
spe ntas o 
las t day 0 

year und 
re port 

3 	 R eceipts 
A Sine 

Sta 

B Duri 
repo 

Shri 

from 1-4­
continued t 

report. SH 
on 8-4-1 
study leave 

during the 
Typist of I 



5 

PART II " ; t 

1. Finance 

Statement of Expenditnre and Income 

Total amount sanctioned:­
A Non-recurring Rs. 1,19,250 
B Recurring Rs. 5,47,726 

Total Rs. 6,66,976 

2 Total amount A Since the Non-recurring Recurring 

spent as on the inception of Rs. nP. Rs· nP. 
last day of the the Station 81,899 76 1,65,010 76 
year uncleI' upto 
report 31-3-'59. 

B For the year 
under report 
( 1959-'60) 60,356 30 82,705 90 

Total 1,42,'2.56 06 2,47,716 66 

3 Receipts realised: 
A Since the inception of the Rs. nP. 

Station lIplO 31 - 3- 1959. 10,927 32 
B During the year under 

report (1959- '60) 9,551 53 

Tot.al 20,478 85 

2. Staff 

Shri Ghouse Mohiyuddin. Agronomist was in charge of the Station 
from 1-4-195<:J to 27-7-1959. He handed over charge to me and I 
continued to be in-charge of the Station during the rest of the period under 
report. Shri Thomas Mathew, Junior Research Assistant reported for dUly 
on 8-4-1959 forenoon. Shri Shama Bhat, Farm Assistant entered on 
study leave with effect from 11-8-1959, ilnd continued to be on leav­
during the rest of the period under . report. Shri B. Abdul Aziz, Clerke 
Typist of the Station was relieved on 22-8-1959 consequent on his appint­
ment as Steno-Typist in t.he Secretariat of the Committee. Shri E. R. 
Narayanan reported for duty as Fieldman on 9-9- 1959 and Shri S. 
Visweswara Raju as tf'mpo)'ary Artist on contract basis for a period of three 
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months on 17--9- 1959. Shri B. Prabhaker Rao, Fieldman was relieved 
of his duties with effect from 8-10- 1959 consequent on his appointment 
in the Atomic Energy Commission. Shri K. J. Abraham reported for duty 
as Junior Research Assistant on 10-- 10-1959 forenoon. Shri N . Tim­
maleshwar Bhat, Research Assistant (Agronomy) reported for duty on 
4- 11-1959. Shri N. Lokayya Naik, Store-Clerk joined duty on 
21-12-1959. Five Ficld Attendcrs appointed for the Elite Seed Scheme 
joined their posts in January, 1960. Shri P. Muddappa Gowda, Agronomy 
Assistant, Regional Arecanut Research Station, Kyatsandra consequent on 
his transfer to this Station joined duty as Agronomy Assistant on U - I- 196(" 
Shri K. Thampi, Clerk-Typist reported for duty on 21 ~-- 3 -- 1960 forenoon. 
A statement of Staff as on 3 I -3-1960 is enclosed as Appendix 1. 

3. Weather conditions 

In the absence of a full fledged observatory at the Research Station 
only rainfall could be recorded. The South West Momoon became active 
early and heavy showen were recorded during the months of June and 
July. The North East Monsoon was of moderate intensity and continued 
upto the month of December 1959. The rainfall eventhough well distri ­
buted was unusually heavy. A total rainfall of 5, 150.8 m.m. was received 
on 150 rainy days during the period under report as against 3,508.3 m.m. 
rainfall recorded on 120 rainy days during the corresponding period of last 
year. The month-wise distribution of rainfall recorded during the period 
is given below: 

Month & Year No. of rainy days 

I. April 1959 6 
2. May )959 15 
3. June 1959 25 
4. July 1959 3\ 
5. August 1959 27 
6. September 1959 26 
7. October 1959 12 
8. November 1959 6 

9, December 1959 1 


10. January 1960 
11. February 1960 

12. March 1960 1 

Rainfall in m.m. 

44 .0 
21 3.2 

1,368.4 
1,787 .0 
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603.9 
149.6 
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4. Development of tbe Farm 

(a) Areca garden: Block II (Area 5.50 acres) 

All the pl~nts in the garden which were planted during October 1957 
with a view to take up progeny studies of the known parent palms and also 
to conduct certain main field experiments on green manures and on inter 
and associate crops in areca garden were given a spray with Wettable Sul­
phur against mite-attack during the months of May 1959 and February 1960. 
During the month of July 1959 the palms were sprayed with 1% BordeauK 
mixture to prevent any fungal infection. The palms were manured with 
the followi ng. 

Green leaf 25 lb· (per palms) 
Compost or Farm Yard Manure 25 lb. 
Groundnut c:ake } lb. 
Supper phosphate 3.9 oz. 

" 
Muriate of Potash 2.0 oz. 
Burnt earth 15 lb. 

" 

The above manures were applied in the months of October-November 
in a single dose excepting burnt earth which was applied in March. 

The garden was given a digging and weeding during the month of 
November 1959 and the clods were broken and levelled during January 1960. 
The exposed stems of the palms were wrapped with dry leaf-sheaths to 
prevent sun-scorching. The garden was regularly irrigated once in four 

cla}s during the dry and hot months and the drainage was set right during 
the heavy monsoon. With a view to raise the level of the garden and also 
to cover up the exposed roots of the palms, application of fresh soil was 
taken up during the month of March 1960. Desuckering of banana clumps 
was attended to a~ and when found necessary. The morphological data of 
individual palms were recorded once during the year. The palms were 
coming up wei!. 

(b) Areca Nurseries: 

(i ) Nursery 1957-1959: This was the third nursery of the Station 
and a total of 34,736 selected seedlings were distributed among progressive 
growers during the period under relevent details are given below; 
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Cost of raising H year old areca~eedlin~ : 
Station. 

1. Number of seednuts sown 	 47,283 
2. Number of seednuts germinated 	 42 ,543 
3. N urn ber of good seedlings available for disposal at , .. 

the end of 11- years 	 34,309, 
4. Percentage of quality seedlings over seednuts sow:n} 1 i3% 

(c) 
ECONO!vllCS: Rs. nP. 

1. Cost of seednuts 	 ~?,40b 15 

2. Cultivation expenses 

(a) 	 Preparatory cultivation including sowing 

seednuts 63
32.2 

(b) Transplanting to secondary nursery 167 52 
(c) Irrigation and drainage 	 ., 231 09 
(d) ''''eeding, mulching, shading etc. 	 334 35 
(e) Plant Protection measures 	 83 71 

(f) Manures and manuring 	 627 38 
- -.-- ­

Total 4, 17 6 83 

,7! 
3. Receipts by sal~ of seedlings 	 5,846 59 

4. Cost of raising q. year old seedling 	 00 12 
5. Area covered 	 2.30 acres. 

(ii) Nurmy 1958-1960: This was the fourth nurseq' of the 
Station. A total of 90,511 selected seednuts were procured from the pre­
marked mother palms and were sown for sproutin g. Out of this 76,970 

seednuts germinated giving the germination percentage of 89.9. A total 
number of 65,617 quality sprouts were transplanted in the secondary nur­
sery beds which were then · mulched with green leaf. A sh:< cte crop of 
banana was pbnted. During the months of August and September the 
nursery beds were manured with a total of 5,000 lb. of j'"rm Yard Mqnure. 
The ''''estern and Southern sides of the beds were sQ\vn wi tll the se~d s o f 
Orotaia7'ia to provide additional shade. The seedlings ill the nur ;ery were 
sprayed during November with a mixture of Bordeaux miKture and Folidol 
to preveut the spread of 'Yellow leaf spots.' During the months of Decem­
ber and January th~ seedlings were given four rounds of Wettable Sulphur 
~pray against mite-attack. The nursery beds were regularly irrigated once 
in three days and weeded whenever found necessary. Artificial shade also 

was provided to the beds which were highly exposed. '.' 
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(iii) Nurser). 1959-1961: This was the fifth nursery of the 
Station. During the period under report, a total of69,057 selected seednuts 
were procured from the premarked mother palms ancl were sown in the 
primary nursery for germination. The germ ination beds were watered 
twice daily and an artificial shade was provided to prevent sun-scorching-. 

Germination was in progress. 

(c) Miscellaneous crops: 

13e~ides areca several miscellaneous crops were raised on the Station 
as subsidiary CrOp3. Following were some of thc important ones. 

(i) Green manure crops: 

Teplzrosia purjJurea (Kolinji) was raised as pure crop III an area of 
125 acres and as I: I mixture crop of Kolinji and horsegram in an area o f 

2'15 acres in blocks IV and V respective:ly. The crops came up satisfactorily , 

ero/alaria straiata seeds were sown in an area of 1'77 acres in Block I, 

This crop was also raised as shade crop along the margins of the nursery 
beds in Block V A. A total of 140 lb. of seeds of the same were collected. 

Sesbania speciosa was sown along the margins ofexperimental nursery 
beds in Block IV A, for providing shade. A total of 51 lb. of seeds were 
collected. The previolls year's stock (balance) of 104 lb. of seeds were so ld 
to the ryots at 25 nP. per lb. 

(ii) Green leaf manure: 

G/incidia maculata: A total of 5,375 cuttings were planted along the 
Farm boundary and on hill-slopes with a view to supplement the green kaf 
supply of the Station. 

(iii) Cashew: 

Except ten trees, the usuructory right of all the rest of the tree5 
were auctioned for Rs. 43-50nP. A total of 234} lb. of qu,llity seeds ,,,ere 
obtained from the selected trees. Pits numbering 420 were dug on the 
hilloek and were sown with cashew seeds. 

(iv) Coconut: 

Out of 235 coconut trees found in the Farm, six old trees died. 
During the year a total of 7,906 coconuts were harvested. The coconut 
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trees were manured with 50 lb. of green leaf, 12 lb. of wood ash and 2 lb. 
of Super phosphate and covered. The crowns of the trees were cleaned 
before manuring was done. The yield of coconut trees are given below for 
the past four years for comparison. 

SI. No. Year Yield of ripe nuts 
for the year 

2 

3 

4 
5 

1955·-'56 
1956-'57 
1957-'58 
1958-'59 
1959 -'60 

1,727 Numbers 
3,545 Numbers 
4,806 Numbers 
6,924 Numbers 
7,906 Numhers 

Coconut seedlings: As many as 49 seedlings were replanted to fill up 
gaps in the pits planted last year. A total of 25 seedlings were planted 
during the month of September. All the seedlings were manured with 251b. 
of green leaf, 5 lb. of wood ash and 1 lb. of Super phosphate. The seed­
lings were pot watered regularly during dry and summer months. 

Coconut nUrSe1]: A total of 2j8 seed coconuts were sown for raising­
seedlings and 224 quality seedlings were obtained . 

(v) Fruit plants : 


The different fruit plants such as graft mangoes, guava layers, sapota 

grafts, custard apple, bread-fruit etc. planted during the previous year were: 

coming up well. 

(vi) Pine apple: 


During the month of August, 150 pineapple suckers were plantt>d

/ / 

along the bund of block V. A. 

(vii) Mentha arvensis (Japanese mint): 

Three hundred root-cuttings received from Mr. M. Krishna Chetty , 
Proprietor, Asoka Betelnut, Coimbatore were planted at the Station under 
three different coditions, (i) in 24 pots, two cuttigs in each with ordinary 
post-mixture (ii) under partial shade in the inter-spaces of arecanut garden 
in about 4 cents at a spacing of 2 feet in the row and 3 feet between rows, 
(iii) in open with the same spacing in about one cent. The cuttings planted 
in pots recorded 95 % establishment whereas those in field and areca garden 
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recorded only 50% establishment. The cuttings were manured with Farm 
Yard Manure at the rate of 10 cart loads per acre. 

(d) Permanent improvements: 

Following items of work of permanent nature were taken up during 
the year under report. 

1. (a) Irrigat ion channel: The work of the main irrigation channel 
leading water from the newly installed pump-set to Blocks II, IV and V was 
laken up during the month of October. An earthern embankment of 575 
feet length with an average height of 2' -5" was put up and a cutting to a 
length of 325 feet with an average depth of 1'-10" was done. Over thi s, 
the irrigation channel was laid out with cut laterite stones in cement mortar 
to a length of 871 feet. The entire length of channel was plastered with 
cement mortar. The rain water drain intervening across the channel was 
provided with a culvert of R. C. pipe and the channel was led over thi s . 
The sides of the culvert was provided with a rough stone revetment lest th~ 
sides should collapse. 

(b) A nine feet link between the storage tank in Block IV and the 
irrigation channel was constructrd with cut laterite stones in cement mortar 
and was plas teredo 

2 Prevention oj flood waler entry to the garden: A earthern embank­
ment of 2:')0 ' x 4' x 2' was put up on the river side near Block I to prevent 
the entry of fl ood·water during the heavy rains. 

3 . Roads, joot-paths and culverts: The main approach from the 
entrance t0 the Farm-shed was laid out and completed. A new foot-path 
between blocks IV and V wa" laid ou t and the sides of the bund towards 
b!ock IV was strengthened by putting up grass sods. A culvert connecting 
Blocks II and 111 was constructed with cut laterite stones in cement mortar , 
and was plastered. 

1. Pump-shed: A pump-shed of 12' x 10' was constructed on the 
Northern side of Block V near the river side and the pump-set installed. 

5 . Fencing: The Southern and Western sides . of the Far.m along 
the river side were fenced to a length of 1,500 feet with barbed-wire fixed 
on the Casurina posts. 

6. Levelling: An area of 52 cents was levelled up in Block IV- A 
by digging out shurb-jungle. 
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7. Extension oflooJ to the Farm shed: The roof of the Farm shed 
was extended in front to a width of 6 feet. 

8. RivetmeTlt of river-side: Granite cut stones were being procured 
for the rivetment work along the Southern side of Block I for prevention of 
erosion. 

(e) Miscellaneous: 

1. Library: Fairly large number of important scientific books and 
journals numbering 74 and 15 respectively were added on to the library 
during the period . 

2. Laboratrnyequipment.>: Certain laboratory equipments such as Stage 
micrometer, Terada Tension meter, Photographic accessories, Glasswares 
and Chemicals and Meteorological equipments such as dry and wet bulb, 
maximum-minimum thermometers, whirling phychrometer, soil thermo­
meters, vVindvane and Stevenson's screen were procured during the period. 

3. World Agricultural Fair: Charts numbering 12 pertaining to the 
various aspects of arecanut crop such as pests and diseasf's control, seednut 
selection and raising quality seedlings layout and maintenance of gardense . 
morphology of palm~, types and species etc. were prepared and sent for the 
World Agricultural Fair along with a set of articles made Ollt of arecanut 
stem and leaf sheath. Selected arecanut bunches and seedlings were also 
sent to the above exhibitioll. 

4. Other Exhibitions: The Station put up an exhibition at the 
Regional Arecanut Research Station, Palode in connection with the 
Farmers' vVeek there, Arecanut growers' Seminar of Kerala held at Pazhanji 
and of Mysore held at Shimoga. Agricultural and Cattle Show held al 
Vittal and at the Regional Arecanut Research Station, Thirthahalli in 
connection wi til the Farmers' Week held there. 

5 Fanners' l11eek: The Farmers' week at the Station was c€lcbrated 
from 20th to 26th of November, 1959. Large number of progressive growers 
and officials participated in the discussion held on each day of the week. 
An exhibition convering all aspects of areeanut crop was spccially put up 
for the occasion and a brochure on the activities of the Research Station 
was got printed and distributed to the visitors. Film shows on arecanut, 
other crops of interest and topics of educative value .vere arranged each day. 
The total of ahout 5,000 visi tors visited the Sta tion during the week and 
participated in the deliberations. 
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6. Training: The following officials deputed by different States and 
institutions were trained at this Station during the year on different aspects 
of arecanut cultivation. 

of 
Name of sponsoring Designation of the No. of Period of 

authority trainees trainees training 

1. 	 Kerala State 

2. 	 Madras State 

3. 	 Andamans & Nico­
bar Administration 

4. 	 Indian Central 
Arecanut Committee 

Arecanut Development 
Assistants 

Assistant Statistical 
Officer, Madras 

Arecanut Assistant 

Pathology Assistant and 
Agranomy Assistant 
(Regional Arecanut 
Research Station, Peechi) 

two 10 days. 

One 3 days. 

One 15 days. 

Two 3 days. 

7. Advisory work: During the period under report there were very 
large number of enquiries both from the officials from the State Agricultural 
Departments, and growers and estate owners on various aspects of arecanut 
cultivation as well as on the control measures of pests and diseases affecting 
arecanut. 

Advice on selection of site, laying out plots, planting methods to be 
adopted, provision of shade, selection of planting material, manuring and 
intercultivation, irrigation and drainage and plant protection measures to be 
adopted for arecanut crop were given in detail. Large number of disease 
specimens affected with Koleroga, Anabe, Tendernut fall, Bud rot, Band, 
Nut splitting gummosis, Collar rot of seedlings, Leaf spot on seedlings, etc., 
were examined and suitable remedical measures suggested. 

Specimens affected by various pests like mi te, root grubs> spindle bug, 
stem borer etc. were examined and control measures for the pests given. 

Field demonstration for control of Koleroga, mite and root grub 
were laid out in different private gardens. A number of gardens in various 
districts of Mysore and Kerala States were visited by the Staff of the Station 
and advice on specific problems of the growers given. 

The arecanut growers who visi ted the Station in large numbers, 
individually as well as under the auspices of different N. E. S. Blocks were 
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all tak ,n round the ral'tn as wen [IS to private garde ns ilnd the V:l ri o llS ite ms 

of resea rch work in progress were explained to thclI1, 

8 , P roru r l'llleili and SI1P!'(V oj sud o.r cra /lu ls : l ront moLlle r palws 
numbering 2 ,226, sceclnuls 3,09,766 were procured. Ollt of thisJ 139/)57 

nuts were sown for blllk nUi'sc r)' and 4B ,6 74 sccclnut ;; werc llt ili~('d fOl' 

various expe riments. The bahnce of nnts " 'c re supplied tn the following 

centrcs: 

I. Rcgional Arecaollt R('<Cim 'h ~lati()Jl , 
'J do. 
3. do. 
4 . do. 
5. do. 
C;. Andra PraLle,.;1l !\Ul',el'\' 

7. Ccrtified village nUI" ;eric ;, 

8. Others 

I'alode ,[..') ,3'7:) 
\fnhitn ~I('::t r 10,500 
T'Jrnkur 2,500 
Peechi (iO() 
A,'\sam J,: 0.1 

'W,400 
9;\ 000 

1,1 60 

I . ~)2 ,03 :) 

9. risilors : Following' wcre some of tht: important pcrsonalitie, 
among the large number of official :tlld n on -offi cia ls wh o \' i ~ il l' d thr~ Stat ion 
durin' the pcriod undcr report. 

Dr. J. S. Patel, Agricultural Cummissioner. C'N!. o f" India. 

2 Shri L. V~nkataratllam, Horticultura l Spe''l'di :; t , Dircctnrai"e o f 
Extension, Ministry oi' Fc.nd anei A~ricultll re. Governnkllt 

of India . 

~ Shl'i V. S. Rangacharlu, Fl'llil Spccialist. Anclhra Pradesh. 

·1 Shri S. p, SaiJa, Nursery D evelopmen t Officer . Bihar. 

5 Shri S. Narassappay ya, B. A. , B. L., M, L. C., President, South 
Kanma Agricult u ral Co-operative Marketing SO('if:ty Ltd., 

,Mangalore. 

f\ Shri K. S. N. Adiga, B. A.• B. L.. Advocale, rvL1n~alore . 

7 Shri B. Scshar.har. Sccretary , SOllth Kanara !{ (,C' uialf'd t'vbrkc t 
',> 

C ommittee. 1'I'1anga[o re. 
Shri ]3. S. Varac1arajan, Seerc\i\!' \'. I ndian Ccnl ra I A r(~C ;1 nl! l 

Committee,. Kozhikodc . 

9 Shri V. S, Govindantj an, Arecan ut Techllolog isL Ccntra l Food 

Tcchllolo~~ ical Rc~earch In stitllte , iV[ysorr, 

10 Shri P. P. \fath '~w, i'vIa n:unel Planlation. Puollpp'l(li. 

1. A 

IH 

(.)) 

1\ ' A, 

(I ) Cri 

II 
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SECTION B. - TECHNICAL PROGRAMME 

PART 1. 

1. 	 AI>})rm'ed Tedmical Programme for the Entire Period 

BOrANY 


I Breeding and Genetics of Areca 


(l) 	 Collection Dnd maintenence nf indigenn us and exot.ic species and 
t) pes or :\ r('ca . 

(2) 	 Detailed s urVC)' of arceanut gardens to assess genetic \'ariatiOIllnd 

select superior types. 

(3) FjorD l biolugy ,)[ areca, flow(;rin?; beh:l\'iours (nltP, timp ,))I(!­

dLlratio/l lie I!')\\·cring'). 

n 	 Anatomical Studies 

Structure and deyelopmcnt of fruit in areca (to b" taken up at tile 
Cenlral Coconut Research Statinn, Kasaragod ). 

IT I 	 Physiological Studies 

(i) 	 Studies nil fmit setting and shedding (to he taken np at the Ccn(('~ti 
CocnlllltRe,earch Station, Kasaragocl). 

(2) 	 ,;';ait l'I;si .-; (allce cxpOl'imcnts with areca seedlings (to he taken lip a t 
,1,(' ('(,Iltral Coconut Research Station, Kasaragod). 

(:)) Ph\~il)logjcal stlldies on germination of arccanuts (to h", taken up 

at dlc Central Coconut Research Station, Kayamknlam). 

(-l) 	 Investigations on dificl'cnt species 0 r Areca undel' ra~nfed ~ nd 

irrigated conditions (at the Central Arecanut Research St~ti()IJ, 

Vilta1 and all the Regional Arccannt Research Stations). 

(,"j) 	 Pot CUIi:UI e experiment witb N. P. K. only, (at the Central Coconut 
TZc.:;carch Staiion, Kayamkulam). 

AGRONOMY 

1 V 	A, Standardization of Nursery Practices 

(1 ) 	Criteria for sccdnut sl!lection: 

(il) 	 Effect of position of seed nuts in the hunch em their size, germinc\­
Lion and vigour of Serc1lin~'s, 



(a) 

(b) 
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(b) 	 Influence of age of trees on their"seednuts performance. 

(c) 	 To determine the frequency of seednuts having different floating 
habits, factors, influencing such hab.its and their relative merits. 

(d) 	 Studies on the performance of nuts gathered at different stages of 
maturity for seed purpose. 

(e) 	 Comparative merit.s of seednuts from different bunches of the 
same tree. 

(2) 	 Sowing experiments: 

• 
(a) 

(b) 

Comparative study of different position of seednuts in sowing . 

Determination of optimum depth of sowing. 

(c) Effect of different spacings on seednut performance. 

(d) Standardization of media for sprauting seednuts. 

(e) Effect of shade Vs. 
of seedlings with 
(mite) attack. 

open on the seednuts germination and growth 
particular reference to sun-scorch and pest 

(f) 	Determination of the efficiency of sowing unsprouted Vs. sprouted 
seeds. 

(g) 	 Influence of post harvest treetments and period of sowing on 
seednut performance. 

(h) 	 Relative merits of single, double and treble 
seedlings in the nursery. 

(3) 	 Storage trials on seednuts and viability studies. 

transplanation of 

(4) 	 Standardization of the method of packing seedlings. 

(5) 	 Study of seednuts from different arecanut growing tracts for their 
viability, earliness in germination and vigour of seedlings. 

(To be taken at the Central Arecanut Research Station, Vittal 
and Regional Arecanut Research Stations). 

() ) 

(2) 

p'0\ . 

Y.. 	 (;) 

(2) 

(3) 
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B. CULTURAL EXPERIMtNS 

( j) Determination of optimum spacing (to be done at Central Arecanut 
Research Station, Vittal). 

(2) 	 Effect of depth of trasplanting seedlillgs- I 
cum-intervals 	 of irrigation 011 growth and 

I 
I 
! To be taken IIp at ~ · ield . 1 

the Centr~Ll Areca­
(3 ) 	 Fffects of difrerent methotis of intercultiva­ ~ nut Research Sta­

tion (m the productivity of the palms. ; tion, 	 Vittal ",nd, 
Reg-ional Res~ar('h(4·) Stud)· of intercrops in arecanut gardens 

Stations. 


(5) 	Comparative studies of different green 

manure-CU!l1-cover crops fc·r areca garde ns· J 


C. MA.NURIAL EXPERIMENTS 

(J) Determination of optimum N· P. K. requirments of: 

(a) 	 Seedlings ill the nursery for producing vigorous seerlling~. 

(b) 	 Permanently transplanted secdlings in the garden for prodlH: in ~~· 

,·jgorous , early bearing and productive palms. 

(2) Eff('ct of time of application-cum-methods of manuring. 

Comparati\·e etTects of different doscs of lime application ow'r a 
I)ase\ close of manure to bearing palms (to be takrn up at the 

Ccntral Areeanut Research Station , Vittal ) . 

Chemical Studies: 

V. 	 (\) DClailecl su,'vey or soil;; of diftClcnt I 

arecanut growing tracts, collection I 

of samplcs for chemical and ma­

rhaniral analysis 


To be taken up at 
(2) 	 Anal5sis of plant parts and soils ~ the Central Coconlll 

for determination of uptake of N. ! Research Station. 
P. K. hy palms and exhaustion of Kasaragod. 
soils 

i 
(3 ) 	 Chemical an3.1ys is of irriga tion I 


water .J 




----- ------

1(l 

Investigation on diseuses and pC'sts 

VI. 	 (1) Survey of diseases for I,ocation of areas of high incidence of 
dis~ases and pests (to be can·jed ont under the direction of 
Dr. K. P. V. Menon ). 

(2) 	 Trial with proprietory fungicides and insecticides, to lind 
effi:~ctive control measures for all di ~ease, and pests. 

Crop weather study 

VII. 	 ( I) To record meteriological data on rainfall, maximum and 
minimum temperature, humidity , soil temperature and mois­
ture, sun-shine and wind velocity . 

(')- ' ) 	 Influence of seasonal and geographical factors 011 the time and 
nature of flo'wering and frui ling. 

PART II 

2. D l.'tailcd programme of work for the year 1959-'60 

I tern 	No. in Year of 	 Year ofthe Techni- Name of the commen- conclu- Remarkscal Progra- Experiments. cement. sinn. mme. 
I 2 3 4 5 

BOTA N Y 

I. Breeding anti genetics of areca 

( t ) 	 Collection and m aintena­ 'fo be ( ;0­

nce of indigenous and ex­ ntinued 

otic species and typ~s ,)f for sever­
areca 1953-59 al yeat's 


(2) 	 Detailed survey of arCC;t­

nut gardens to asses~ gene­

tic variation <lltd sclt',ct Slll~ ­


eriol' types 19511 -59 do 


(3 ) 	 Flora1 biology of areca-flo­

,Yering behaviour (Rate.. 

time and duration of fie­

wCl'ing). J95R- 59 I%O- Gl 


II 

HI 

1. 

(a) 

(b) 

II 

(el l S 
f) 

(c) 
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2 3 4 5 
of 
of n 

III 

1. 

(a) 

(b) 

(c) 

(<.I i 

(c ) 

Anatomical Studies 

Structure and devclopment 
of fruit in areea 1959-60 

Phlsiological Studies 

Invcstigations on different 
species of areca under rain­

fed and irrigated conditions 

AGRONOMY 

A. Standardization of Nursery Practice. 

Criteria for seedrJUts selection 

Effect of position of seed­
nuts in the bunch on their 
sizc:gcrmination and vigour 
of seedlings 1958-;'}9 1960-(\1 

Influcnce of age of trees Oil 

their seeclnut perrormance 1959-60 1961-62 

To dctcrmine the frequency 
of srcdnuts having different 
floating habits factors influ·· 
ellcing such habits and 

their relative merit$ 1959~ -· 60 1961-62 

Studics~on theperformanct: 
of nuts gathered at diffe­
rent stages of maturity fo!' 

seed purposes 1959-60 J961 - G2 

Comparativcmerits of seed­
nuts from different bunches 
or the same tree 1959-60 1961 --62 



5 

2 

2. 	 Sowing c:\."PCriments 

(a \ 	 Comparative study of diffe-­
rent posi lions of seednut~ in 
sowing 

(1)) 	 Determination of opt.imum 
depth of sowing 

(c) 	 Effect of different spacing 
on seedling performance... 

(e1 ) 	 Standardization of media 
for sprouti ng seednuts 

(e) 	 Efiect of shade Vs. open on 
the seednut germination 
and growth of seedlings 
with particular reference 
to sun-scorch nnd pests 
(mites) attack 

(f) 	 Determination of the effi­
cacy of sowing unsprouted 
Vs. sprout d seeds. 

( i;) 	 Influence of post harvest 
treatments and period of 
~ o\\'ing on seednm perfor­
mance. 

(11) 	 Relative merits of single, 
double and treble transpl:m­
lation of seedlings in the 
nnrsery. 

3 	 Storage trial of seeclnuts 
and vit1bility studies 

Standardisation of the me­
thod of packing seedlings... 

3 

1953-59 

1959-60 

1959. - 60 

1959 - 60 

1959-(;0 

1958- 59 

1959--- 60 

I 959--6{;; 

19!1B--- 59 

1958- - 59 

.5 

1%0 - 6 1 

1961-6? 

1961 - 62 

1%1	 · 62 

{961 -- 6? 

1960 --61 

l%l--h:! 

1% i -- ()2 

1960--61 

1961-62 

(1) 

(2) 

(3) 

( -I) 

( I ) 

(n ) 
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~l 

2 	 3 

Study of seeclnuts from dif­
ferent arecanul ~rowillg tra­
cts for their viability, earli ­
ness in germination and vig­
Ollt' of ~eedlings 

B. Cultural CXI)crimcots 

(1) 	 Detennination of optimum 
~ r;~ci ng 

(2) 	 Fffect of depth of tr~ms· 

planting seedlings cum in~ 

tervals of irrigation on gro­
wth and yidd 

(3) 	 Effect of different methods 

or illlCl'ClIltivalion 011 the 

productivity of palms 

(4) 	 Study of intercl'ops in are·· 
C,\D li t gardens 

Comparative studies of dif­
ferent green manure-cup.)-
COVCl' crop~ for areca ~ar-

dens 

(fi) 	 ~llvestigations on different 
types ol'arec" under rainfed 
and in ig-atcd conditions .. . 

('. Mauuri .. , experiments 

( ! ) 	 [iclerminat ion of optimUt1l 

N.P.K. requirements of: .. 

(n ) Seedlings in the nursery 
for producing vigorom see­
dlings 

1959-- 60 

1958--59 

J959- 60 

1959-GO 

1959-60 

1959--60 

1959---60 

4 5 

1961-62 

To be cc­
ntinued 
for several 

do 

do 

do 

do 

do 

1961--62 



- ------- ----------- ---------- - --- - ----
3 4 5 

(b) Permanently transplanted 

seedlings in the gardcn for 
producing vigorous, carly 

hearing and productive 
palm~ I()59 --60 

For a 
number 
of ~'ears 

2 Effect of time of appli c­
a tion-cum-method of 
manuring 19:19--60 

For a 
num~)er 

of y<~ars 

Response of seedlings of 
varied vivgur to different 
levels of ma nari ng _ i !159 GO l%t-62 

4 InHuence of manuring the 
seedlings at different le\'e!s 
on their establishment in 

the main field 1959­ 60 19G 1---6'2 

Comparative'effect of diffe­ For it 

rent doses .0f lime applic­ number 

ation over a basal dose of of yea1"~ 

m anure to bearing palms... 1959--60 

INVESTIGATION ON PESTS AND DISEASES 

VI 2 Trial with Proprietory fungicides and Insecticides to Find Effeclire 
control Measures for all Diseases and pests 

Environlllental factors in­
fluencing the illcidcncl" or 
mi tes (pests on leaves) and 
the methnd5 of control 1959- ()i) !<)61-(;'2 

? 	 Trial with effective soil 
incecticides on the control 
of g-rubs (pest on roots) ... 1950---GO 1961 - -62 

3 	 To find c!teap and effective 
fun gicidrs ror Koleroga or 

Mabali 1959-- GO 

I. 

( I) 

T 

1m 
n u 

3 

The 

variet) 
variet\' 



------------------------

2 

2 3 	 5 

4 	 To inn~stigate causes and 
methods of control for 

hutton shcdding and tender 
Hut fall 	 1959--60 1961-G2 

CROP WEATHER STUDY 

--------------------- ---.-­

VII ( I ) To record mcteorological To be 
dai:.l 011 l'f~infa II ) maximum contd. 
and minimum temper­ till lLe 

ature humidi ty > soil tempe­ Stat inn 
rature and moisture> sun­ t~xists 

sh ine and wi nd \'eloci ty .,. 19SQ ·· ·60 

]nHuence of seasonal and 

geographical factors on the 
time and nature of tlowcr­
ing and fruiting 1959- 60 

PART III 

3. Oetailed Pro~ramme of work fo.r the Year 1960--61 

The :l!)()\,C programme is cnclosed as Appendix II 

SECTION C. RESULTS 

4. BOTANY 

I. Breeding and Genetics of areca: 

( I) Collection and maintencncc of indigenous and exotic species llnd typc~ 

of Areca: 

Out of the Caul' sc;eciIings introduced at the Station from Andamal1s. 
Nicobar and Indone~ia earlier, three seedlings viz" one of Andamans and 
two of Indonesia !lowered at the age of seven, AIl the plants were found 
to be similar to the local Areca catechu Linn . in their morphological features 
excepting in the case of Indonesia seedlings which had a shorter internodal 
distance of 3/1. The female flowers of one of the plants of Indonesian 
variety were found to be yeIlow in colour. The flowers of the Andaman 
variety ·were found to have a ,'ery strong aroma, The female Hower 



pcoductiOIl in earlier infiorescen(',c~ of Anclaman variety was morc than iil 
local oj' Indonesian palms. 

Ove-r and above the seventeen \'arieties includillg the IlneiJ."sified 

varieties received from foreign countries during previous ye<Jr, three uncla­
ssified "ariel ite" were received from Aden. Singapore and Brit ish Solomon 
J~lands. 

The seedlings raised from the consignments received during the 
previous year were transplan ted in the secondary nursery. All the species 
and types excepting Areca triandra gOt established quickly. /lrcca triandra 
was found to take longer time to get acclamatized io this region and the 
percentage of establishment ",'a, only (is.9 under the uest of conditions 
against 100% establishment in the case of other species. Seedlings of the 
varieties from Saigoll and Ceylon were found to be in general more vigoJ'ous 
than the rest. The leaves of "Rata Puwal:" of Ceylon were found to be 
non-splitting. A comparative statement of germination and morphological 
charar.ter~ of the sef'dling of these exotic varieties is furnished in Tahle 1. 

TABLE 1. 

(Morphological characters of seedlings of exotic sp~cies and types). 

It was intended to use such of the species having desirable characters 
in variolls hybridization programmes aftcl' reclassifying them, 

(2) 	 Detailed survey of arecanut gardens to assess genetic nsriatioll and 

select superior tn)Cs: 

The study of the sixty four (64) ecotypes collectcd from fifteen 
centres of the States of Kerala, :Nlysore and Bombay wa~ continucd. Thr. 
germination data gathered was statistically analysed. The mean percentage 
of germination as well as their distribution witi! re!~: rence to If'ngth ancl 
breadth of nuts arc furnished in Table n . 

(Distribution of Ecotypes llud Ihdr percentage of germination)· 

From the table it would be seen that the 5een seednuts from 
the Wynad tract of Kozhikode district gave low germination. This is ill 
confirmity with the findings of the previous years. The sprouts were 
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TABLE T· 

~\tlorphological characters of seedlings of exotic species aDd types 

- - -_._- - - - - -­----- "'--­

SI. 
No. 

Country of 
distJibution 

Name of speci, ,~ 
Year of 

llHroduction 
Height 

ems. 
No. of 
Leaves 

G irth 
cms. R emarks 

---.' - ---­

Suva (Fiji) Llrera catechu Tunc 1958 .J 
68.7 :) 10. 2 

2 Mauritius A. triandlo July 1958 21.0 '2. 2.7 Hi gh mortality of seedlings 

3 Peking (China) Areca Sept. 1958 71.3 6 6.8 

4 Papua and 

New Guinea a. A. catechu Linn Sept. 1958 Not germina ted '" (.n 

b. Wild sp. of Areca Nov. 1959 

c. Areca sp. Nov. 1959 

.5 Ceylon a. Al'ecanut var Hamban Oct. 1958 63.4 5 6.1 

b. Arecanut var 

Rataj)uwak Jan. 1959 62.0 4 7.4 Leaves non-splitting 

6 Indonesia a· A. trialldra var 

bancana Scheff Oct. 1958 24.3 2 2.9 High mortality of seedlings 

b. A. triandra Roxb. val' O ct. 1958 17.7 3 2.3 - -do­



c. Areca macrocalyx Zipp Oct. 1958 Not germinated 

d. Areca species Oct. 1958 57.5 5 6.6 

e. A. cstechu Linn Oct. 1958 Not germinated 

f. A. catechu var. alba. 

Bl. Oct. 1958 60.5 3 3.7 

7 Saigon a. Cau Hon Day (Red) Dec. 1958 80.5 6 8.2 Good growth 

b. CauHonDay (White) Dec. 1958 86.4 6 7.7 Good growth 

c. Cau Vu Bo (White) Dec. 1958 96.1 6 8.9 Good growth 

8 Aden Prote­ ~ 

ctorate Unspecified Feb. 1959 Not germinated (]) 

9 Singapore Arecanuts Mar. 1959 85.7 5 7.9 Sprouted in transit 

10 Br. Solomon Is Arecanuts April 1959 32.0 3 3.4 

II Local Arecanuts Dec. 1958 67.1 5 7.5 

TABLE II 


DjstributioD of Ecotypes and their percentage of germination 




TABLE II 


Distribution of Ecotypes amI their percentage of germination 


Tn ACT 

- ",-- -
.... .... 

0
I 
1 ... ::l .... '" ... ~ 

~
's, ,-

, 
c 

C to Mfa... ::l 

::l ,::'" "'- 0>
Z Length/Breadth ,:: Q) <i ... ;=:13 '" 
IQ C It'...c:
o ::l -'" M 1CI...craRge in ems. ~ E -= ... " '" a _!l!. ::.:'" (lJ ..c '" '" ::.: '" 1 g''E~ o E 

,:: 
c: __.... ..... c: 0> "'_.t:;;; '" E '" '" tf) 

tf) 

Z roc I .:;: ~ 
0- -h'l:i '" '" .... ....Il. U-l ,:: E'" ::l o '" ::E'" 10-- _ I is';:::~ tf)(\) ~ ::.:..c: " ::l ~ ,:: f- Qi'" c... ::.: ~ 8. ! c7i 

~ '" 
1 ::E tf)- Cl'" 

----- _,___' ---- ­- ------ --- -----------'­
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (1 3) (14) (15) (16) (17) 

r-.;J 
'-J 

2.5-3.4/ (1)* 


2.5-2.9 lOOt 


2 2.5-3.4/ (7) (5) (4) 


3.0-3.4 100 98 100 

3 2.5-3.4/ (2) 

3.5-3.9 88 

4 2.5-3.4/ 

4.0-4.4 



~ 

(2) (3) ( 4) (5) (6 ) (7) (8) (9 ) (10) (11) (12) (13) (14) (15) (1 6) (17) 

~----...----.------­

3.5·-4 .4/ 
( 1 ; (1) (2) 

2.5-2.9 98 98 99 

3.5- 4.4/ 
. (2) (2) (5) 

3.0-3.4 89 8b 92 

3.5--4.4/ (2) (3) (I ) (4) (3) 

3.5-3.9 95 49 95 96 98 

3.5-4.4/ 

4.0-4.4 

(8) 

96 

(3) 

oc:.
::tv 

(3 ) 

85 

(1) 

98 

J\:) 
C):) 

4 .5- 5.4/ (2) (3) (7 ) 

2·5 - 2.9 91 98 9fl 

4.5- 5.4/ (1) (1) (3) 0) (4) (4 ) '2)\ . 
3.0-3 .4 ~j9 90 86 96 9'J 97 99 

4.5-5 .4/ (2 ) (1) (~.v ) (1 ) (3 ) (3) (1) (6) (1) (2) 

3.5-3.9 96 97 96 94 97 91 9.': 93 97 97 

--.~------

(2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) 

- .~.-,.--,--- - ----- -.---­



-------- --------- ----- .. 

(1) 	 (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) ( 12) (13) (14) (15) ( 16) (17) 


--------_.­

12 4.5-5.4/ (2j (2) (2) (5) (4) 

4.0-4.4 92 96 99 94 92 

13 5.5-6.4/ 

2.5-2.9 

14 5.5-6.4/ (2) (3 ) (1) (4) (3) 

3.0-3.4 96 96 70 94 100 

~15 5.8-6.4/ (3) (4) (3) (4) (2) (4) (4) (3) \0 

3.5- 3.9 100 94 95 90 96 97 85 98 

16 5.6-6.4/ (4) (1) (1) (2) (6) (5) 

4.0-4.4 98 92 95 94 96 95 

"'Ecotype 

tGermination percentage 
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transplanted in the sec(\)ndary nursery on the same experimental design after 

recordi ng the morphological characters of the seedli ngs . 

The following twentyfive ('25) cco t,. pes marked 	out during the 

previous year were galhered from eight 8) cen tres of Kerala and Myso:'e 

States. 

Ecofypes-( 1959-· 1961) 

--- -- .----~-. 

State District rLlct 	 Number 
of typrs 

SI. No. 

---	 - -----"_.. --­

1. Kcrala Kozhikode 	 Ybnjcri 3 

2. -do-- -do-	 Kottakkal 4 

3. -do- Cannanore 	 Kurumathur J 

4. 	 Mysorc Shimoga Kallahalla 
(ThirthZl h;].lli) 6 

5. -do- -do-	 Kr.ladi (Sar;ar) 2 

-do- South Kanara ~1a ni :)6. 
7. -do-- Chickmagalore 	 Bi rur 2 

8. -do- -do-	 Sringeri 2 
------- - -- ..----­
Total Two Slales Five D istric ts Eigh t trac t~ 2 ~; ccotypcs 

The above types were sown on a 5 x 5 double lattice design with two 
replications. Thirty seednuts of each type were sown under each replic­

ation. Germination counts were being maintained. A few n uts from each 
lype were sun-dried for "Chitli" for finding out comparative merits. 

3 ) Floral Biology of Areca: 

(i) Flowering behaviou·, (Rale, lime and duration of flowering): The 
above sludie were continucd during this ycr also and it was observed that 
(a) a majority of the male Howers open between 6 A. 	M. ann [0 <\. M. and 
(b) the female flowers open between 2 A.M. and lO A. \f. Anth :;sis was found 

to start at 6 A. M. These observations confirmed thc previous years findings. 

F urther, it wa, round that the age of the palms viz. , young, middlc and old 

gave no marked differe nce in flowering behaviour such as phase of nlak 
and !Cmale flowns . 

With a view to stuc.ly the extent of seHing laking place in arecan ut, 
all the twelve inflorescences werc bagged Wilh kora cloth bags and it was 

ohsCI vcd t 

lIumber of Jl 

place by the 

of the same 

(ii) 

ing gcrmi 

No. 

(i) Sel 

(ii) 

(iii) 

(iv) 

The 

treatments. 

below: 



obsCI ved that excepting in the case of two palm~ where there was uverlap­
ping of the male and female phase there was no fruit-set. The female 
fl owers start shedding from 7th day cf opening and get completely shed 
with in a period of IG to 22 days. In the case of 16% of palms where there 
was overlapping of the phases, there wa~ fruitset ranging from 3.5 to 5'0% 
It is therefore evident lhat cv~n thoug h cross pollination was th e rule in 
nrecanut, sdfing of flowns to a very small extellt of 0'8% of the total 
n umber or nUlS produced could take place. The extcnt of selfing taking 
place by the overlapping of the male and female phusc of the two bunches 
uf the same palm however remained to be worked out. 

(ii) Influe/ice of i t:lj, cross and oPJn pollination of selected palms on 
j rllitset, germillation of seednuls and vigour of seedlings; This experiment 
which was taken up during the previous year with a view to find out how 
far treatments sw;h as (I) self pollination, (ii') cross pollination with a palm 
"f a d i tant g..trden and (iii) cross pollina tion with a palm of the same 
garden compare with open pollination in regard to fruitset etc. " <1 - con­
tinued. The hybrid secdnut5 collccted from the above crosses and sown 
011 a randomized replicated design during the previous year gave the follow­
ing germin<ttion. 

No. Trc<ltments Percen tage of 
germination 

-----.. - .--.----- ­
(i) Self pollination 	 82'0 

(ii) 	 Cross pollillation with a palm of a distant 81,0 

garden 


(iii) 	 Cros~ polli n<ttion with a palm of the same 82'0 

garden 


(iv) 	 Open pollination 79'8 

The above data indicated that self pollinated nuts gave the highes t 
percen tage of germination. Prior to planting the sprouts, relevent m or­

phological characters were noted. 

The hybridization wa, repe. led during the year with the same 
treatments. The percentage of fruitset under different treatments is given 
below; 
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S. No. T reatments PCI'C nlagc of 
fJ'ui t-set 

(i) Self pollinat ion 26 .4 

(ii) Cf()~S pollination with a palm or a distant 17'4 

g.1rdt:n 

(iii) Cross pollin, tion with a pab of th ':! same garden 36- 4 

(lV) OPCH pollinati on 39 '6 

Op n pollinatiop. gave the highest fruit-set and cross pollination 
with a palm of a distant garden gave the least fruit-set. The above obser­
vations were in confirmity with the previous years findings. 

A to tal of 2,672 (two thousand six hundred and sevr-n ty two) nuts 
under the above crosses were gathered and sown at the Station uring the 
pcdod under report. 

III Physiological St udies: 

(1) Studies on fruit setting and shdding: Preliminary trials taken 
up d ur ing 1959 with a fe w spray applicaliom: to control shedding of buttons 
and tendernuts gave the following re~u l ts. 

No. Treatment Concentra tion Method of N (). of Peroen­

application applica- tage of 

" Urc 

7 Con 

S. No. 

:2 

:3 

4 

5 

b 

7 

9 

10 

2 

2) 4-D 

IAA 

3 Standard Insecti­
cide ancl fungi­
cide mixture 

4 

5 

2) 4-D + IAA 

"Chogaru" 
(Arecanut extract) 

20 ppm 

20 ppm 

Per gallon ; Shell-
copper 13.5 gms. + 
Endrele 7.5 ce. + 
Tenac adhesive 
4.5 c. c. 

20 ppm each. 

4% 

tion drops 

Spray 7 59.0 

Spray 7 26.9 

Spray 7 18.0 

Spray i 82.3 

Spray 7 84.7 



of 

linal ion 
ob~rr-

two) nu ts 
duri ng the 

taken 

Pcroe n­

tage of 
drops 

59. 

26.9 

18.0 

82.3 

84.7 
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6 Ure,l 0.5 % ::'pray 7 84.2 

7 Cont rol (No 
treatment) 73.5 

Spray applications with standard insecticide and fun gicide mixture 
and IAA alone, gave a low shedding of 18% and 26.9% r~s pec tivel y . 

Examination of shed buttons showed fungal g rowth at the stigmatic 
portion. It was in interesting to note tha t during the yea r, most of the 
fallen lI uts were found to be a ttackeu by an insec t at the calyx portion 0 f 
the tendernuts. 

The experiment was modified to include the applications of 
harmones, fungicide. insecticide and manures, alone and in combinations 
and laid out on a ra ndomized replicated design with the following sixteen 
treatments in collaboration with Agronomy and Pathology sections. 

S. No. 

" '­

:3 

4 

5 

b 

1 

Trea tments 

IAA 

2, 4- D 

Endrex .. 

Coppesan 

Urea 

:! , 4-D + Coconut water 

Moderate N.I'.K. (40 Ib . l 
1 ' ., 50 lb. P 20 ,; 75 lb. ~ 
K, O per acre.) j 

Dose and o ther details 

20 ppm 

20 ppm 

One ounce in 5 gaJlons of water 

I lb . per 20 gallons of water (0.5(~o) 

0.5 % or I lb. in 20 gallom of water 

20 ppm. for tified in coconut water 

Per palm in two sp li t doses: (i) Cal­
cium ammonium nitrate 226 gms. 
(ii) Super phosphate 200 gms. tiii ) 
Muria te of potash 114 gms. 

S ~ ( (.dClale N . (1 0 lb. N per Per palm in two split do' : Cal­

9 

10 

acre. ) cium ammonium nitrate 26ms. 

Moderate P. (50 lb. of l' , 0 ,; Per palm in two split doses: Super 
per acre) p ho pb te 200 gms. 

Modera te K. 7'J lb. o f K~O 
per acre) 

P l' palm in two spl it doses: M uriate 
of potash 11 4 grus . 
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1I Heavy N.P K. (100 lb. of N. 
80 lb. o f P , Or. 150 lb. of KtO 

Per palm in two spl it doses: Calcium 

nmmoniwn nitrate 
Super phosphate 
Muriate of potash 

452 gms' 
400 gms. 
228 gms. 

12 Heavy N PK 

150 lb . p~1 

(20 pplll) . 

(100 lb., 80 lb. 

ac/c) + 2, 4-D 

. fan ure applied per 
split dose; Spl ­'Y 
(20 F'pm). 

palm in t,,\· o 

with 2.. J- D 

13 Heavy N.P.K: (100 lb. 80 lb. 
150 lb. per acre) + 2, 4-D 
(20 ppm) forti fil'd in coconut 
water 

Manure applied p.;r palm in two 
split doses spray with 2,4- D ('LO 

ppm) fortified in coconut watcr 

14 Heavy N.P.K (100 Ib.80IlJ. 
150 lb· pel acre) + I A A 
(20 ppm) 

Manure applied as above spray with 

IAA ('20 ppm.) 

15 Metasystox (spray) 1 Ib in 100 gallons of water 

16 Control No treatments 

The spray applications were to be taken up once in every fortnight. 
The freshl y fallen buttons and tendernuts were to be coliened once in a 
week for examination. 

(3) Pby iological studies on germination of nrecanuts: 

In an ex per iment conducted at the Station with three treatments 
con is ti ng of husking, half-husking ancl llnhusking, it was observed that 
completely husked nuts took lesser number of days for g'·rmination. It wa') 
thought worth trying some of the growth promoting harmones in combi­
nation with these mecanical trea tments for fu rther reuucing the dllntr.it1l1 

for germinat ion. The treatments consisted of complcttly h usked a r.d 
half-h usked nuts treated with IAA, IPA., NAA and 2,4-D for [5 mi nul (' ~ 

and 30 minutes. The /l l tlS at the rate of (wenty five pel' trea unent were 
sown in specially prepared rectangular pits fil led WiLh fine sand on a 5 x 5 
d ouble lattice design with two replications. 1 hc rate of germination and 

the time at which the first leaf emerges out would be recorded. 
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OTHER STUDIES 

(1) Study or ll brid rigour and itsutilisation: Production of Inbred Line, : 

Since arccanu t is a cross fCI t ilizeu crop, the existing palms arc highly 
heterozygons in their genetis cons titution. In order to take up hybridizatio n 

programme, il is highly necessary tltat a pure line is built lip by inbreding. 

For this purpose, twelve middle aged palms with uesiraUe charactp.rs were 

marked out in a private g;ardcn and [our thousand alld seVenty nine female 
flowers self poliruted under controlled conditions. 

(2) Elite Seed Study: PmJudion of Elite Srerls: 

In orclcl to fi nd out to what e xtent Arec\ pollen travels through th.: 

agency of wi nd, microshdes smeared with Mayer's Egg Albumen WCIl~ 
exposed by m eans of i\eroscopes (pollen traps) at uniform height of 3S fect 

and at two fu rlongs distances from an isolated private garden at Muda 

Village, B. C· Road. Slide~ inside the Aeroscopes were put up in all the 
four directio ns over a distance of one mile radius alround the g;)rden. The 

slides were collected from the Aeroscopes at an interval~ of 12 hours to 

begin wi th and pollen catch recorded. The direction of wind was also 

no'ted as ind icated by a Windvanc fixed at the centle of the garden. This 

study was in itiated as a preliminary to the production of elite seeds. 

(3) Preliminary ~ttldies in the ~('gregatjoD of charactors: 

The: study was initialeu to determine how far and to what extent the 

characters like number of bunches and leaves, nut set, internodal distance, 
girth of the palm, siz(') colour and weigh t of the nuts and yield were IJeing 

relamed by the projenies. '1 he seedling~ raised and planted at the Station 
in l3lock 11 were being studied for the above characters. The mother palm 

and seedli ng character would be compared and the extent to which the 
characters were transmitted to the projenies would be worked out. 

(4) Study of the Morphology of Arecanut palm: 

The general morphology of Arecanut palm was studied in detail a nd 
the information gathered on the same are given below: 

lU) Germination and root production: The study on the I'oce s of 

germination rewaled that the embryo which was cOllical in shape measuring 

on an avaage 0.52 m m. X 0·40 mm. was bill'ied in the endosperm at the 

clayx end of tlw nut and develo ped along two dmxtion ' . The upper hall' 

http:charactp.rs


, 
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carried the primordia of the ShOOl and the root and grew up wards into a 

creamy while fleshy circular disc similar to 11 button head while the lower 
half simultaneously developed into a haustorium or the 'sucker) whit h 
represented the only cotyledon. The tOP of this fle hy body was wavy wi th 
two projections one of which grew into a thick beaklike projec tion cnclosiIl ~ 
the plumule and the other which got shifted to one side dur ing lhe growth 
of the plumule, emerged out as the first root. Thi s took place in abou t 30 

days after sowing. TLe root at this stage was about 0.6 em. in length. 
The beaklike projectiun split opencd and the small shoot which emerged Ollt 
was visible above the husk in another 20 days. During this pcrioe! two 
more roots were produced from the same region \V here from the first rQot is 
produced. Thc top of the smali shoot again split opened producing a 

similar shoot as the first from which emerged the first leaf in about 90 days 
after sowing. There were five roots at about this stage, the later forming 
roots emerging from the poin ts opposite to the emergence of the first root . 
The first root at this stage measured about 24 ems. The rootlets o f various 
izes were also former!. T Ile'sequence of" root production, It:ngth o f the 

first root ancl size of the cotyledon for the first 90 days of sowing of nuts 
18 g iven in table below: 

TABLE II [ 

Gcrmimltion and root production 

SIZE O F THE COrYLWON 
No. of days No. o f Lengl h uf th "J I 1St 

Length Breadth 
roo t~ 1"00 ( in Clt, _ After Sllwing in mm. inmm. 

10 

20 0.51 0.43 

30 1.12 0.78 0.67 

40 1.75 0.95 2 2.40 

50 2.1/3 l.lU :) 5.10 

60 2.27 1.15 3 9.20 

70 2.30 1.14 '1- 13.72 

80 2.26 1.16 5 18.81 

90 2.3l I.lS 5 23.50 
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From the above, it would be seen that the cotyledon grew almost to 

its full size by about 50 days after sowing i. e. the time at which the sprout 
was visible outside the husk. 

(b) Spread oj roots: With a view to find out the number of roots 
pres~nt in the bolc, palms of: different age groups were dug out and their 
bole examined.. and the same was found to be about 165 in a tree aged about 
10 years, a bout 385 in a tree aged about 35 years and ahout 78 in a tree 
aged about 60 years. In old trees the earlier formed roots were found to 
rkcay. '1 he main roots mea,ure 195.9 cms. in length on an average, the 
maximum length recorded being 23 ems. They were fairly uniform in 
thickflcss and was 13.4 mm. in diameter on an aVf'rage. The main rootS 
produced much less of branch roots and rootlets. Normally roots were not 
formed vcry much above the bole r('gion even when buried in the ground. 

In order to study the vertical and lateral spread of roots, the roots in 
a vertical column of one foot width to a depth of 4 feet were studied from 
a distance of 5 feet away from the palm in all the four quadrants. The 
data gathered is given in thc table below: 

TABLE 1 V 

Number of roots p~r s1· fO:lt at vJryjog dilpfu b~low ground level for 
var'y i"~ distclltCS from the palm 

Depth in feet from Distance from the palm. 
qrnund level. l ' 2 3' 4' 5' 

._------- ._---_._-- - --------­

29.50 10.00 2.00 2.25 2.25 

2 57.75 11.25 3.00 2.25 2.UO 

3 17.75 6.50 0.50 0 50 0.75 

4 1.50 0.75 0.50 0.75 0.50 

From the a bove table it wa, seen that the maximum root concentra­
tion was within the first twO fcct de pth from the g round level within a 

radious f two feel from the palm· 

(c) The stem: In the case of young palms (about 10 years) the 
girth was found to vary from 8S.1 cm, lo 60.3 em. with a mean of 49.6 em. 
The mean girth of a middle aged palm (35 yea rs) at the boltom, middle and 
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top portions of th stem waS 41.0 cm., 34.0 cm. and 30.0 em. rC'spectively. 

The average numb r o f leaves shed per year was 6.4, bu t ill the case of 

young vigorous palms it went upto 8 or 9. The in~ernodal distance at 10th 

internode of young palms were fou nd to vary from \3.9 em. to ' 34.3 cm, 

with a mean of 24·3 cm. Tnereafter) there was a gradual r::ciuction in the 

rate of growth as the age advanced. T he mean inter notL.1 distance at the 

boltom, middle and top portions of the stem of a middle arpd palm was 

10.5 em., 6.8 m. , and 1.7 em . respectively. The average length of the 

stem was found to be 17.fi meten . Palms attaining a heigh t or 30 meters 

we re also not uncornmon. 

(d) The leaJ : A one year old seedling was found to have normally 

4 to 5 leaves, two year 6 to 7 and L1nee year 7 to 8. In adult trees, the 

n umber of open leaves on the ero", n was found to range between seven and 

twelve with a mean of 9 .6. 1..., the arrangement of leaves on the crown, the 

6th leaf stood over the first with a genetic spiral of two circles and the 

eleventh leaf over the 6th with a similar sp iral. Thus, there were five rows 

of leaves ("Orthostichies") pIa ed at 2/0 distance of the circle, giving a 

phyllo taxy of five ranked or ' Pentaslichous' with an a ngular divergence of 

144°. The longivity of the leaf after its emergence was about two years. 

The leaf shealh measured on an average 5·1 ems. in leng th and 15 ms. in 

bread th . The average length of the leaf was found to be 1. 6li meters. 

The mean total of h-aflets si tua ted on ei ther side of the leaf was 70. The 

leaflets that were near the base measure on an average 62.5 cms. in length 

and 7.0 cms. in breadth . These ncar the apex wel'e 30.0 ems. in length and 

5.8 cms. in bread th whereas in the centre they wcre.68.0 ems. in length and 

7.·0 cms . in bread th. 

(5) Verificati on oj cOIITltry oj origin: The twenty samp les ftlred 

arecanuts received from the Arecanut Technologist along with the fu ur 
unspecified samples whose coun try of origin had to be determined were 

analysed based on the morphological features of lite nuts viz , length, 

breadth, weight, shape, colour, volume, hardness, endosperm character, 

taste and embryo. Mycroscopic examination of sections of kernel did not 

reveal much difference in the ir anatomy . 
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AGRONOMY 

IV A Standardisation of Nursery Practices 

I. Criteria for sct!dnut selection: 

(nl EjJec, of age of trees, order of bunches awl. posil ioll of seednut 
in the hll1lch on seednul perjof mancp: Thi s c:ombincd expe rtment (items a, b 
and C) which was Jail! out during thc ycar 19GB - G9 in order to study the 
effect or li) ag'~ of mothcl palms viz. young, middlc and old (ii) order of 

l.lllnches \ IZ . first, sccond alld third, a nd ,iii) position of seedllut in the 

iJllOch viz. top, middle alld bOltom Oll secdnut performance was continued 
during the year. A:3;s 1~1("t ();· ial con founded design in 9 plot blocks repli_ 
cated twin; had been advplcd with rliirry nuts sown under each treatment 

Germination counts or the nuts were recorded regularly. After completion 
of the germination of the nuts, tWl!nl y sprouts in each treatment were trans­

planted in the secondary nursery for further observations. The mean figures 
of num ber of days taken for :' taning germination and number of days taken 
to comple te germination were worked out. The mean data is furnished 
below in Table V. 

TABLE No. V 

Mean number of days taken to start and complete germination 

S. No . 
Details of treatment 

(Ma in elf ects!. 

Mean No. 01 
days taken 

10 start 
geram lnation 

Mean No. of days 
taken to complete 
germination after 
commencement 

• 

--­-­--

I Young palm (a u) 59.0 43.1 

2 Middle aged palm (a , ) 58.2 32.9 

3 Old palm (a,) 54.4 40.3 

4 First bUllch (b o ) 70.0 35.0 

5 Second bunch (b 1) 54.8 36.2 

6 Third bunch (bJ 46·4 45. 1 

7 Top portion of the bunch (pU> 56.8 37.\ 

8 Middle ponion of the bunch lP 1) 56.7 39.2 

9 Bottom portion of the bunch~(p J .. 57 .7 40 .0 

-
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From the above, it might be seen that there was not much difference 
in the number of days taken to start as well as to complete germination 
when the nuts were gathered from different portions of the same bunch. 
Nuts from middle aged palms completed germi nation qu ickly. 

The germinat ion data gathered was statistically analysed and the 
results are tabulated bciow in Tables VI and VII. 

TABLE No. Vi 

MeaD germination percentage of seed nuts in respect of main effects 

1 


2 

3 

4 


6 

7 


8 


9 


\"(~r tical 

S. No. 

2 


3 


4 


5 


6 


7 


8 


9 


10 


II 


12 


Main effect 

Young palm (a J 

Middle aged palm (a.) 

Old palm (a,) 

First bunch (b u ) 

Second bunch (b.) 

Third bunch (b.) 

Top portion of bunch (p 0) 

~liddle portion of the 
bunch (p.) 

Bottom portio~ of the 
bunch (p.) 

General mean 

Percentage of standard 
error to general mean 

Standard error of the 

experiment 

Mean germi 
nation 

r:ercenlag e 

89.27 

99.03 

95·93 

94.96 

95.01 

94.27 

94.27 

94.27 

95.70 

94.74 

6.19 

5.87 

Signi· 

ficant C. D. Conclu ­

or not sion 


Yes. 

No 

P == 0.05 

No 

P => 0.05 
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TABLE VII 


Analysis of varleoce 


Source of Sum of D. F. Mean Varience 

variation squares square ratio 

-.---­ ._--­ --. ----­

1 Blocks 88.416 5 17.683 0.513 

2 IVIain effects of a. 895.558 2 447.779 12.99 1­

3 do b. 6.0116 2 3.043 0.088 

4 do p. 24'.558 2 12.27G 0.356 

5 First order interaction AB 324.06:l 4 Hl.015 2.3£)0 

6 do TIP 80.036 4 20.009 0.580 

'7 do AP 35.196 4 8.799 0.255 

8 Second order in terac­
tion replication r. 51.927 2 25.963 0.'153 

do II. 218.895 2 109.447 3.175 

Y. Component 20.985 2 10.492 0.304 

Z. Component 21.902 2 10.951 0.318 

9 Error 723 .851 21 34.469 
, .. -'­ ._----­ -

Total 2,491.474 52 

*S ignificant at 1% level. 

It could be seen that the percentage of germination of seednut 
collected from different age groups alone was significan t. Though the 
performance of nuts collected from middle aged and 01<.1 palms .were not 
significantly differen t, nuts of young palms were decidedly inferior to nuts 
colleeled from other two age groups. There was no visible effect on the 
pos ition of seedn ut in the bunch and order of bunches in respect of 
germination. 

The experiment was repeated on the same design with four replica­
tions for confirmation. The germination of the nuts were in progress. 

(c) To determine the frequency of seednuts haDing different floati ng 
. habits, 	factors influencing such habits alld their ,dative merits, Seed areca­
nut when allowed to floa t in walel' show di fferent floating habits such as 
vertical slanting and horizon tal. The growers usuallr select vcrtically 
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floating n llLS. T his xperim<-nt was laid out to find out the influence of 
such float ing habits on seednut performance. The experiment was laid out 
on a 3 x 8 randomised replicated d~sign wi th three treatments viz. (I) 
vcrti~aUy floating nuts (2) slanting n ut~ (3) horizontal nuts. Thirty nutS 
were sown under each trea tment. The germination counts which wcr e 
being recorded from lhe 30lh day of sowing were in progress. 

(d) SIt/dies 01: the performance of l1ul, g£,{ I.e/cd at diffrrent stages of 

maturity for surl purposes. 1\ randorni:zed replicated trial with 5 replica­
tions and 6 treatments consisting of 8, S·h 9, 91, 10 and IO-} months ole! 
sceunuts laid out during the previous year was con tinued in order to study 
the performance of these nuts from thc point of \ iew of seed qualil}' 
Thirty seednuts were sown undcl' each treatment. The germination data. 

gathered was statistically analysed and the result~ arc presented below in 
Tables VIII and IX. 

'1 ABLE VHI 

Mean figures of germination percentage and t ime taken til start 

and complete germination. 

No. of days No. of days 
Germination taken t o tdken tos. No. Maturity of nuts percentage stMt germl· comple te 

nation germio lion 
- ---.--------­

1 I::l months old nuts ~ 6·74 6:1 0 ~3.0 

2 H-l months old nuts 77.32 G'!.O hi .r, 
3 !-l months old nu ts 77 .32 (j2.0 '.6·0 

4 9l months old nuts 83.96 fiB.S ·1 1. t! 

5 10 months old nuts b5 .~'6 !:G.G 4 .1 
6 I O} months old nUlS 93.1-1 DOtl G7.l. 
7 Significan t 01' not Yes. 

8 Critical difference r>O.Ol 21·57 

9 Gene ral mean 7·1.05• 
10 Percentage of standard error 

to general mean ~1.93 

11 Standard error of experiments 16.'24 

S No. 

1 Bloc 
~ Trca 
~ Erro 

(e) 
This expe 
of seednu 
fourth bu 

lings. 
four 
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TABLE IX 


Analysis of varience 

Source of Sum of MeanS. No. D. F. F. vari ation squares square 

1 mock fi360.GQ:!. l5~10.1'25 fi.024* 
2 Trealment 1·1267 .8~0 5 '2873.578 lO_St.6* 
3 Error ,1'i51.602 l~ z63.~J78 

TOlal 'L.7 

*Signific .lfll at 1% level. 

Conclus ion: 2 3 4 5 6 

Stat ist ical analysis re veald that the germination percentage of eight 
months old seednuts was significantly lower than the other treatments. 
There was no significant difference in the germination of seednuts collected 
from 8} months. 9 months, g-} months,. 10 months and lOt months old 

seednuts. The time taken for commencement of germination was more in 
case of immature nuts than the matured nuts. Since the percentage of 
error to the general mean in the experiment tended to be large it was 
proposed to repf"at the experiment with more number of nuts per trea tment. 

After completion of' germination the sprouts were transplanted in 
the se~ondary nursery on a ,1 x 4 latin squar~ design. The fir t two 

13.0 treatments were deletcd in the secondary nursery due to non-availability of 

b1.G sufficient Humber of sprouts. 
;-:6·0 

The experiment could not be repeated during the year since the nuts 
14.8 

earmarked for the purpose were severely attacked by Kolerogn in sp ite of 
H:U timely spraying.
(l'U. 

(e) ComjJarative merit s cf seednuts from different bunches oitlle same (ret; 

This experiment was laid out in order to investigate the comparative merits 
of seednuts gathered fn)In different bunches of the same tree including the 
fourth bunch from the point or view of germination and quality o f seed­

lings. Tl1e expel iment was la id Oll t on a 4 x 4 latin square design with 

four treatments con 'isting of seednuts collected from first, second, third 
and fourth bunches of the same tree. Fifty seedlluts were sown in each 
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19G6-57 in a randomised replicated design with three treatmen ts consis t­
ing of seednuts weighing (I) 31 grams to :.15 grams (2) 3G gms. to 40 gms. 

1 

ill lipan 
ha ·jug di 
til lriuutio 
ha\·jn , !.Ii 
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treatment. Germination counts o f the n uts were recorded regut rly and 
the data statistical ly analysed. Afte r completion of the germination the 
sprouts were transplanted in the secondary nursery for further observa­
tions. The mean figures of germination percenta.ge) number of day" taken 
to start germination and the number of day taken to comp]Ne germination 
of the lluts are presenled be low in Tables X :\nd XI. 

TABLE X 

Mean fij!.UTCS of germination percentage 

S. 
No. 

Bunches Germination 
percentage 

No. of clays ta ken 
to s tart qerm ination 

No. 01 days taken 
10 complete 
gelminaUJD 

I Fist bunch 97'50 62'()O 40·0 
2 Second bunch 94 '65 47'00 47'0 

3 Third bunch 9()'67 43'75 39'0 
4 Fourth bunch 94 '67 37'50 27'5 

TABLE XI 


Analysis of vari('nce 


and (:lJ I I 
tion (I.1 1n 1 

Til I"'sul 

11-1 

Source 01 Sum of D. F. Mean square F. 

variation squares 


Rows 81'5 3 27'2 2-1. 
Columns 24·5 3 8 '2 0' 0 

Treatments 11'5 3 3·3 (1' 3 

E rrol' Ii 1'5 4 12·9 
---_. ,- -_._._---- ­

Total 169'0 13 


The ana lysis of germin ation percentage sho\'.'ed that there was no 
significan t difference in the effects of seednut cllllec tcJ from di ffercJI t 

dill in~ the
bunches of the same tree. 

tIl!' nuts . 
Th.e experiment was repealed on a 1 x 8 rundomiscd block lh.'sign for Theconfirmation. 

(f) Other Studies 

(i) E.\perimcn{ 10 correlate the weight ofseednuts with thelY germina­
tioll and vigour of seedllllgs: This experiment which was fir t laid OUl dun ng 

http:percenta.ge
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and (3) 41 rms. to 45 gms. was continucd duri ng the year. The germina­
tion eoums ( 1959- 60) were recorded and the same analysed statistically. 
The resul ts are given below ill Tables XI I and XlII. 

TABLE XII 

G rmination 
._-----­ ------.---­

Treatments 
weight of seeds 

Average 
per cent of 

germination 

No. 01 days 
taken to start 
germination 

-----­
No. of days 

taken to 
complete 

germ ination 

1 3J-35 gms· 9·I.PR ·17.00 77.00 

'2 U) - ·lO gms. ~ ' G /~2 ·\7.00. 77.50 

3 .11- 015 gms. 9'd'2 i 6.50 80.25 

TABLE XIII 

Analysis of varience 

Source of 
variation 

. urn of 
squares D. F. :Nlean sum 

of squares F. 

Block ID2YR 7 27.57 -i.R5t 
Treatment 1·1.14 '2 7 .07 1.19 
Error 7'105 13 5.93 

Total ~~1.15 2'2 

tSigni ficant at 5% level. 

From the above, it might be seen that the treatments do not vary 
significan tly. However percentage of germination was more towards 
higher seed weight group· T he sam t'xperiment conducted at the tation 
during the p revious yeaj' had given significant di ITcrence in germination of 
the m ilS . 

The study was ex tended to ful d ut the vadation in the weight of 
nuts existing in the same bunch_ For this bunches having uniform size were 
harvested and weight of individual nut in each bunch recorded. Depend­
ing upon the weight, the nuts of each bunch were graded in to groups 
having difference of 5 grams in wcight between each group. The frequency 
distribution of the nuts in each bunch recorded for two groups of hunches 
having different frui t sizes is given below in Table XIV ~a) and tb). 



. 
. 
• 
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T ABL E KJV (a) 


(Size of Dut 57 c. m. X 3.9 c. m.) 


..:o . 
s::l 0 
::sZ 
III 

2 
3 
4 
5 

3 

2 

2 

3 
9 
1 

12 
to 

32 
27 
29 
38 

23 

69 
32 

72 
47 
86 

42 
25 
46 
26 
83 

2 

2 
20 4 

148 
96 

154 
128 
225 

T otal 3 4 35 149 306 222 3l 4 751 
----- -------_._------ ­

% 0.10 0.53 4.64 19.77 40.58 29.44 4.Il 0.1)3 100 

TABLE X IV (b) 


(Size of Dut 5 6 c. m X 3.8 c. m.) 


..:o . 
s::l 0
::sZ 

O!l 

1 8 12 24 48 46 12 U)O 

2 4 7 40 80 63 16 2! 0 

3 I 1 15 75 68 10 170 

4 9 12 24 123 104 55 2 329 

Total 22 32 103 326 281 93 2 859 

% 2.56 3.72 11.92 37.95 32·71 10·84 0.23 }()O 

idral pos iti' 
lag, a nd vi 
\\ 111 g ·1 tre 
Wt' rT ,·ertic 

Twe 
ounts wer 

.u\\ ing. Th 
i ll Tables )0 

Mean 

Trecstma nts 
sowi 

I. 
~. 

3. 
4 . 
o. 
6. 

Source 01 
voriotion 

Blocks 
From the above, it would be seen that about 25% of the tot;).1 nuts 

were light nuts. The experiment was repeated during the ycar for ccmiir­

mation. 

2. Sowing experiments 

(a) Comparative study of different positions of seednu/s ill sowi1lg: 
T his experiment which was repeated was laid OUl in ordcr to find out the 

Error 

Total 

t 
Conclus' 



---- - --------

48 
96 
54 

128 

100 

'0", 
0::;
z>: 

I ~O 

~!U 

17U 
329 

·17 

. ideal position of sowing the scednuts so as to get high germination percen­
tage a ud vigorous seedlings. A Randomised replicated trial with the follo­
wing ·1 treatments and 8 replications was taken up. The four treatments 
were vertical, slanting, horizontal and topsy turvy . 

Twenty five seednuts in each treatment were sown and germination 
counts were recorded n t four days interval starling rrom 40 days after 
sowi ng. The data were statistically analysed and the results arc given below 
in Tahles XV and XVI. 

TABLE XV 

Menn percentage of germination and number of days taken to start and 
;:.._ complete germination 

Treatments (Position of Percent of No . of days taken No. of days taken 
sowing) <;;ermination to start to complete 

germination germination 
------ -- -_.- -_._ - - ---­

I. Vertical 94'50 54'0 137'0 
2. . laoting 97-50 55'0 135'5 
3. Horizontal 9?'50 59.0 98'5 
4. TopsytUl'vy 91'00 780 121'0 
5. Significant or not Yes 
6. Critical difference 4'10 

TABLE XVI 

Analysis of Varience 

Sou rce of D. F. Sum of squares Mean sum of F. 
vllrlation squares 

.. .._-------_.- - ------._-_._--------­

Blocks 7 155'500 22'216 1,429 
Treatmen ts 3 189-500 63'167 4'062 , 
Error 21 326'500 15·548 

Total 31 671'500 

t Sign ificant at 5% level 

Conclusion: 



----- ---
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From the above, it migh t seen that the tl'eatme1lt d iffer significantly. 
Sowing nuts slan ting had given the maximum germ ination which was on a 
par with vertically sown nuts. During the previous yC'ar vertically sown nuts 
had given the maximum germi n tion and was s:gnifical\tly beuc\' Ulan ~Ian­

ring. The experimen t was repea ted for confirmation. 

The morphological datil of the seedlings (height, numhcr of leaves 
and girth ) planted in the 19G8­ 59 
analysed. Results of an~lysis are 
XIX and XX: 

nursery 
given 

werc recorded alld 
below in Tablt:s X 

sta tistically 
IT , XVI II, 

TABLE XVII 

Morphological data of seedJings (1958-59) 

M ean girth Mean height Me.1n No. of 
Position of sowing III cm. in cm. leaves. 

Vertical 2.22 62·05 4.36 
'2 Slanting 2.11 62.42 4.50 

3 Horizontal 2.21 67.42 4.34 
4 Topsy turvy 1.92 64.80 4.86 

5 Significant or not No No No 

TABLE XVIII 

Analysis of varience (Girth) 

Source o f Sum of MeanD. f. Fvariation squares squMCS 
--- -- - .-- --- -_ .­

mock 7 3. 1216 0.4459 7.911< 
Treatment 3 0.4768 0.J58Y 2.82 
Error 2L 1.1852 0.0564· 

Sour( 
varia 

Block 
Treat 
Error 

-


Total 31 4 .7836 

.. Significant at 5% level. 
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TABLE XIX 


Analysis of ,1ariance (height) 


Source of 
variation D. F. Sum of 

squares 
l\fean 
squares 

-- -.- -- ­

F. 
-----.-" -

Block 7 3176.52 453.99 6.8 '~ 

Treatment 3 148.08 49 .36 0.7 
Error 21 1405.95 66.95 

Total 31 4730. 55 

.. Significant at 5 ~;, level 

TABLE XX 


Analysis of variance (number of leaves) 


Source of 
var ia tion D· F. Sum of 

squares 
Mean 

squares F. 
--- ­

mock 7 14.72 2.10 lO.at 
1 reatments 3 1.39 0.'16 <)<) 

-'o~ 

,nor 21 1..41 0.21 
----- ­

Total 31 zO.52 

tSignificant at 5% level. 

From the above, no significant difference was observed in the 
measw'ements o f girth, h ight or number of leaves on seedlings raised under 
the four methods of sowing. 

(b) (i) Delermination of optimum depth of &owi ng . T his experiment 
which was taken up dur ing its econd year for confirmation was laid out on 
a 5 x 5 latin square design to find out the optimum depth of sowin<T seed 
arecanuts for sprouling. The treatments consi'lted of sowing nuts Dot depths 
of 0", 1", 2H

, 3" and ..I". 

Germina tion ollnts were regularly recorded with an interval of 
·1 days starting from 40 days after sowing, and the data stati tically analysed. 
The results are given below in Tables XXI and XXII. 
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TABLE XXI 


Percentage of germination 

No. 01 days No. of daysTreatmen t Mean per t aken to taken toS. No. (Depth of cent of ger' start completesowing). m rnatlon germin ation germination 

99.2 38.0 13.21 
2 96.0 ·W.:l 88.4. 

BGA 8.0 101.23 
00.1 G8.4 111.64 
72.8 73.~ l 'l,OA 

TABLE XXI[ 

Analysis of Variance 

Source of 
variation 

Sum of D. F. Mean 
squares squares 

---­
R ows 217.7fl 4. G!J.11 
Colomns SGo.BS 4 101.81 

Treatments 2127 .36 1 531.8 t 
Error 602.88 12 50·21 

Total 3663.36 24 

Variance 
ralio 

1.!?8 
ll.:'6 

10.58* 

*Significant at 1% level. 

Critical diJIerence: £1.77 

, Conclusion; i 3 

From the above, it was observed that the treatments differ Signifi ­
cantly. Sowing seednuts a t depths of Wand 1" did not give different 
effects on germination. However sowing nuts at depths of 2H and below 
gave significantly lower germination than sowing at 0". It was also seen 
that as the depth of sowing increased the number of days taken to start 
and complete germination also got increased. These observations were in 

,conformity with last years findings. 

two ex 
seedIlUi 
treatm( 
The d( 
experin 
sown ir 

riment' 
of spaci 
design v 
of (i) 6" 
The mOl 
collar of 
The sam 
Tables j 

S. No. 

1 
2 

.,<) 


·1 

5 

6 

7 

8 

9 


10 
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tii) St udy oJ different posit ion oj seedlluts ClIm depth oj sowing. The 
two experimen ts on position of seednuts in sowing a nd depth of sowing 
seednuts were comb ined and laid out 011 a random ised block design with 16 
treatments (1. p siti ons and 4 depths) as suggested by the Statistical Adviser . 
The depth of ·i" was deleted since it was observed in the p revious two 
experiments tha t it was decidedly inferior. The gennination of seednuts 
sown in thi~ experiment was in progress. 

(c) Efrect of different sparilr.fJ lI lI sudling perJormance : This expe­
riment which was laid out during UJ58-'59 in order to find out the ifl uennce 
of spacing on the growth of seedlings in the nursery on a 5 x 5 la tin squa re 
design wa~ continued during tbe year. The fiv e different spacings consisted 
of (i) fi" x G" .• (ii) 9" x 9", (iii) l :l" x J 2.", (iv) 15" x 15" and (v) 18" x 18". 
The morphological data viz. height, number of leaves and diameter at the 
collar of the seedlings were recorded after one year growth in tIle nurse ry . 
The same was statis tically analysed. The results are presented beloN in 
Tables XXIfI and XXIV. 

TABLE XXIII 

Morpbological data of seedJings one year after planting 

S. No. Distance of 
planting 

Mean 
height 
in cm. 

Mean 
diameter 

10 cm. 

~Iean 
No. of 
leaves 

1 6" x fiR 118·502 1.88 1.35 
2 9" x U' 107..1(3:6 2.13 4.87 
3 12" x 12" 99.562 2.3(j 4.81 
·1 15" x 15" H5.506 2.88 1·93 
0 ]8" x J8" !J2 384 3.05 5 .• '1'2 
fi Significanl or not No· Yes . Yes· 
7 Critical di fference O.!i!) 0.28 
8 General mean 106·Goo i>.. Hl 4.86 
9 Percentage of standard error 

to general mean 1:',900 4.10 11.40 
10 Standard error of the experiment 13.2.17 0.28 0·20 
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TABLE XXIV 

Analysis of variance 

S. No. 

1 

2 

3 

4· 

Source of 
var iation 

2 

Rows 

Columns 

Treatment 

Error 

Total 

D. F. 

3 

4 

4 

4 

12 

24 

HEI GHT 
------­

Sum of Mean 
square sq uare 

4 5 

ll77.7 294.4 

-l773.3 1193.3 

~202.0 550.5 

2116.0 176.3 

10269.0 

NO. OF LEAVES 
-­ - -­,-­-
F. Sum of Mean 

sq uare sq uare 

6 7 8 

1.7 0.20 0.05 

*6.8 1.35 0.34 

3.1 2 .39 0.60 

0.42 0.40 

4.36 

F. 

9 

1.25 

"'8.50 

·1 5.00 

DIAM ETER -­ --­
Sum of Mean F. square square 

10__ 11 12 

0.31 0.08 1.00 

0.5S 0. 15 1.88 

4.91 1.23 *15·38 

0·92 0.08 
-----­ -­--­

6.72 
>:n 
!~ 

*Significant at 1% level. 
Conclusion: 

Number of leaves: 2-3 4 5 
Diameter: 2 3 4 5 

The analysis rc\eald that the treatment differences were sig-nificant for d iameter and number of leaves. 
Seedlings planted at a distance of 15" x 15" and IS" x 18" had significantly bener diameter thun the seedllngs 
planted under other treatments. The number of leaves produced were also significantly more ill 18 inches spacing 
thantbc rest. 

Root studies were made in order to assess the effect of spacing on rOf)t development. Observations were 
reco rded on root system of three plants selected at random in each of t.he treatmen t in one column. The Dumbel" 
of roots, th(>ir individual length, working depth and weigh t alld weigh t of shoot were recorded in addition to 
lateral and vertical spread of roots. T he results are summarised in Table x..'{V 

TABLE XXV 




TABLE XXV 

Spacing ami root development (Mean data) 

Distance of No. of Extent Maximum Combined Working Total weight Total weights. No. planting roots Vertical Lateral lenqth length depth of roots of shoot 
--_._---_.- ---- - "- .-- ­

1 6" x 6" 13.33 52.67 ems. 40.33 ems. 51.67 ems. 34867 ems. 31.33 ems. ' 62.00 gms. 212.33 gms. 

2 9" x 9" 15.00 55.00 ems. 68.00 ems. 60.00 ems. 438.67 cros. 32.00 cms. 69.67 gros. 203.67 gros. 

12 w3 x 12" 15.67 65.00 cms. 70.67 cms. 69.00 cms. 423.67 cms. 35.00 cms. 87.67 gms. 221.33 gms. 
J< 

-4 15" x 15" 19.67 69.67 ems. 95.55 ems. 89.00 cms· 776.67 cms. 36.67 cms. 218.00 gms. 463.33 gms. ':'J 

5 IS'xlW 24.33 75.00 cms. 80.67 cms. 86.00 ems. 769.33 cms. 34.00 cms. 183.67 gms. 412.00 gros. 

From the above table it could be seen that spacing highly influences root production. Excepting for 
working depth whi.ch was more or less cons tant for all spacings there was progressive increase in all the characters 
~tudied with increasing spacing from G" to 15"· Quality seedlings produced from different spacings were also 
assessed. For 011S, morphological data of individual plants for the entire population was surveyed consistent 
wit h the general mea!~ of diameter at the collar and the number of leaves produced. The percentage turn over 
of quality seedlings in each treatment was i'ollnd to be 9, '25, 45, 62 and 68 respectively. It was therefore clear that 
the percentage of qual ity seedling(produceu was more when seedlings were planted wider apart. 

The experiment was repeated on ~ imilar lines for confirmation.; 
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(d) Standardisatioll of media for sjlfolliing seed71l1 ls: An experiment 
was laid oul in a ;) x 6 randomised Llr:>ck design in rder to find out the 
best media for sprouti ng sl.'ed a recap.u t:. T Ill.: treatmen ts co nsisted of (I) 
sowing nuts in soil media (2) sowing nuts in sand media (3) nuts arranged 
in COUll tl y basket with straw mulch (+) tyi ng nuts in straw bundles (5) hea­
ping the nu ts under shade. One hund red nuts in each treatment were sown. 
The germination was in progre-s. 

(c) Effect of shade Vs. open on seedl/ut germination and growth of 
seedlings with particll lar reference to sun-scorch and p~st (mite) attack. Areca­
nut being avery deli ca te plant required shade for its proper growth. It 
was ohserved that mortality of seedlings was very h igh when they 
were raised in open sun. Too much shade apart from being costJ~r, made 
the pla nts grow lanky. Attack of pests like mites also was more when 
seedlings were exposed to sun. This expiriment was therefore laid out on 
a.3 x 8 randomised replica ted design in order to find out the extent to 
which shade was to be provided for ra i s in~ seedlings. It consisted of the 
following three treatments ( I) Open (complete exposure) (2) Partial shade 
and (3) Comple te shade 

The experiment was under progress. 

(f) Effect 0/ different spacing cum efficacy of Jowzng !llIsprouted and 
sproutrd seeds on seedling performance: This experiment which was designed 
in a 8 x 4· randomised replicated design in order to find out the optimum 
spacing to be g:.ven to seedlings in the nursery when sprouted and unsp­
routed seeds was sown and the ir in teraction on seedlings performance was 
sown with unsprouted nuts during the year. The germination of nuts was 

in progress. 

(g) Influence of post harvest treatment and period of sowing on seed/1.ut 
performance. Seed arecanuts prior to th eir SI wing was subjected to clifTe· 
rent treatments with a view to increase thei r germination and prodl,ee 
larger number of quality seedlings. This ex periment was designed in order 
to find out the iuOucnee of these treatments on germination and quality 01' 
seedlings and was laid ou t in a 12x4 randomi~ed replicated design willl 
the following d ifferent treatments. 

H arvesting and immediate sowing. 
2 Treating with cowdung 1uery and immediate sowing. 
3 T reating with rowdung slurry, air clt'yi ng fl)r 3 da}TS and immecliate 

sowing_ 

4 

5 

6 Sun 

7 Sun 

8 Sun 

9 Air 

10 

I I 

12 

3. 

of storing 
phological 
on a 4 x 6 x 

The analysis 

It 

The 
plot design du 
gathered were 
significantly 
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4 	 Treat ing nuts with cO\,vdung slurry, air drying [01 6 days and 
sowing . 

5 	 T l'ealino nuts with cowdung slurry, air drying [or 9 days and 
sowing. 

6 	 Sun dry ing nuts [or '2 days and sowing. 

7 	 Sun drying nuts for 4 days and sowing. 

8 	 Sun drying nuts [or 6 days and sowing. 

9 	 Air drying nuts for 3 days and sowing. 

IO Air drying nuts [or 6 days and sowing. 

11 Air drying nuts for 9 days and sowing. 

12 Soak in g nuts in water for 3 days and sowing. 

T hil ty nuts vvere sown per treatment and the germination of the 
nuts was in progress. 

3. 	 Storage trial of seednuts and viability studies: 

T his experiment was designed in order to find out a suitable method 
of storing arecnnuts wi thout loss of viabili ty. Observations on the mor­
phologi al haracters of the seedlings transplanted during the previous year 
on a 4 x 6 x 2 split plot design were recorded and data statistically analysed. 
The analysis of variance is given in Table XXVI. 

TABLE XXVI. 

(1 he analy is of variance) 

It could be seen from the above table that neither the main treat­
ments nor sub- trea tments were sign ificant. . However the interaction was 
significant in the case of measurment on the number of leaves. 

The experiment which was modified and laid Ollt on a 4 x 7 x 4 split 
plot design dU l'jng the same year was continued. T he germination data 
gathered were got nalysed and it revealed that lh main lreatment gave 
significantly difft'rent performance in germination The critical d iJTerence 
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for means of malo treatments was 1.52. The average germination percen­
tage for the four periods of sowing were as follo ws: 

Sowing a fter 1 week 95.3S~~ 

owing after 2 weeks 96 .28% 


Sowing after 3 weeks 95.00% 


Sowing after 4 'vveeks 92.64% 


Sowing within first three weeks gave best results. The analysis of 
variance is given in Table XXVlI below: 

TABLE XXVI{ 


Analysis of variance 


Source of 
vlIrla ti )n 

--- ­
Sum of 
squares D. F. 

Mean 
square F. 

-----­

Replications 

Main treatment 

53.000 

201.858 

3 

3 

17.667 

67.286 

1.60 

6.10'" 

Error ea) 

Sub-treatmen t 

99.285 

84.929 

9 

6 

11.032 

14.155 1.32 

Interactions 179.642 18 9.980 0.93 

Error (h) 769.715 72 10.690 

Total 1,388.429 III 

.. Significant 1 % level. 

Means, standard error and critical difference 

Standard Error of Experiment 

General Mean 

Percentage of standard error to general mean 

Critical difference for means of main treatment 

3.27 

94.82 

3.45 

\.61 



TABLE XXVI 


The analysis of variance 


Girth No. of leaves Height 
--- ------- --. 

Source of Sum of Mean sum sum of Mean sum Sum of i\1ean sumD. F. F F F 
var iation squares of squares squares of squares squares of squares 

2 3 4 5 6 7 8 9 lO It 
____0. __-­

Replication 0.Ql5 0.015 0.146 1.003 1.003 9.552 1649.5 1649.5 9.97* "'....-..J 

.Main treatments 3 0.829 0.276 2.680 0.038 0.013 0.124 1505.2 501.7 3.03 

Er ror (a) 3 0.31 0 0.103 0.316 0.105 496.1 165.4 

Sub-treatments 5 0.565 0.113 1.165 0.411 0.082 1.390 757.7 151.5 0.62 

Interaction 15 1.632 0.109 1.124 3.315 0.221 3.746* 3137 .9 209.2 0.85 

Error (b) 18 1·743 0.097 1.058 0.059 4413.6 245.2 

----.- ------- ­

T otal 45 5.094 6.141 11959.9 

-Significant at 5% level. 
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However the germination percentage recorded by the different sub. 
treatments is given below: 

Sub-treatments Percentage of 
germination 

1. 	 Control-heaping nuts in shade 94.80 

2. 	 Untreat d seed nuts packed in double gunnies trea­
ted with I% Bordeau'\: mixture 96.00 

3. 	 Seednuts treat d with 1% Bordeaux mixture and 
packed in double gunnies treated with 1% Bord­
eaUle mixture 95.25 

4. 	 Secdnuts treated with Folidol 2.c.c. pel- gallon 

and packed in double gunnies treated with 1% 
Bordeaux mix ture 	 94.75 

5. 	 Seednuts treated wi th 0. 1 % Mercuric Chloride 

solution and packed in double gunnies treated 
with 1% Bordeaux m ixture 95.38 

6. 	 Secdnuts treated with Folidol 2 c. c. per gallon + 
I % Bordeaux mixture and packed in double gun­

ni s treated with 1% Bordeaux m ixture 93.00 

7. 	 Seednuts packed with saw dust in double gunnies 
treated with 1% Bordeaux mixture 94.50 

The experiment was fu rther modified a nd laid out on a 12 x 4 ran­

domised replicated design with the following treatments in collaboration 

wi th the Arecanut Technologi~t. 

Treatments: 

1. 	 Control untreated n uts pac!:ed in untreated double gunnies sown 

15 days after storage . 

3. 

4. 

5. 

6 

7. 

8. 

9. 

10. 

II 

12 
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3. 	 Nu ts treated with 1% Bordeaux mixture and'~packed in doube 

gunnies treated with I % Bordeaux mixture and sown 15 days 

after storage. 

4. 	 Same as item 3 above sown 30 days after storage. 

5. 	 Wax coated nuts packed in doublc gunny bags treated with 1% 
Bordeaux mixture sown 15 days after storage. 

6 Same as item 5 above sown 30 days after storage. 

7. 	 Wax coated nuts packed in baskets with cushioning material sown 
15 days a fter storage. 

8. 	 Same as item 7 above sown 30 days after storage. 

9. 	 Nuts trea ted with 1% Bordeaux mixture and packed in baskets 

wi th cllshionll ing material sown 15 days after storage. 

10. 	 Same as item 9 above sown 30 days after storage. 

11 	 Untreated nuts packed in baskets with cushioning material sown 

15 dnys after storage. 

12 	 Same as item II above sown 30 day.s a fter storage . 

T he germination of the nut was in progress· 

Information on the seed arecanuts n limbering 1,500 in each treated 

as per the abm'e 7 treatmen ts and despa.tched to Arecanut Tursery Assistant 

at Baruva for further study, was gathered and same is furnished in 

Table XX TIIJ. 

From th table it might be seen that seed nu ts treated with Bordeaux 

mixture and Folidol (Treatments 3 and 4) gave high percentage of germi­

nation and lesser percentage of mortality. This was in conformity wid. the 

results obtained at the Research Station during the previous year' s trial. 

About 25 nuts in each of 20 lots received from Arecanut Technologist after 

storage studies were sown for testing their viability. 
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B. Cultural Experiments 

U) Dtfermin'ltwn of optlmllm spaci IIg in I he main field: This experi­

men t designed on a randomised replica ted layout with 6 treatments 

(6' x 1)',6' x 9' ,6' x 12',9' X 9', 9' X 12' and n' x 12' ) and 6 replications 

in order to find out the optim um spacing to be adopted while plantin g 

a reca seedlings in the main field was planted in October 1958 

During April 1959 the experimental plot was given a g-ereral weeding 

and all plants were applied wi th Calcium Ammonium Nitra te at the rate 

of 2 oz· er plant. Drain'lge channels were formed all round the plots as 

well as in between every 2 rows of palms. T he Shade crop of Sesbania 

raised gave an estimated acre yield of 10,500 Ibs. green matter . Each plant 

was applied with II Ibs. of the same. The plants were sprayed with 

.025% microcop and bases drenched with O. l % Ceresan wet. T he manuring 

of plants in the plot was started in September. The silt deposited at the 

bases of the plants were removed and each plant manured with 20 lbs. of 

green leaf. During October, Urea at the ra te i/ lO lb. per plant was applied. 

Application of Cattle Manure was taken up during December 1959 at the 

rate of 201bs· per plant. In addition, M uriate of Potash a t the rate of 

57 gms· per plant was also applied. During November the inter-space in 

the garden was dug and shade crop of Sesbania was sown on the \tVestern 
and Southern sides of plant s. Irrigation challnels w re formed during 


November-December and irrigations were there after regularly given a t in ter­

. vals of 4 days. Stems of all xposed plants were p rotected from sun-scorch 


by providing artificial shade. r fi le and thrips attack was contl'olled by 


spraying wettable sulphur and folidol. 

The few gaps that occured due to the mortality of a few plants were 

gap-filled with seedlings of the same mother palm that had been reser ed 

for the purpose. The growth mea~urem('n ls viz. height of the plan t, girth 
a t the collar, number of leaves, leaf spr ad and length of the second lear 

(next to las t leaf ) of all the plants in the plot were recorded during Decem­

ber 1959. Th(' data collected in respect of number of leaves, girth and 

heigh t are given in Table XXIX. 
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TABLE XXVIII 

Germination and mortality data of seednuts supplied to Arecanut Nursery Assistant, 

Baruva, Andhra State 


Origin of Seednut: South Kanara. Date of receipt: 5--1-1959. Dale of sowing: 6-1-1959. 

- - ----- - ---------------------- --.--.­
S. No. Name of treatment No. of nuts No. 01 nuts Percent of No. of Percent of Present 

sown germinated germination sprout s died mortality population 

1. 	 Control 1500 823 55 131 16 692 
2. 	 Double gunney treated with 1% Borde- 1500 731 -19 112 15 619 


aUA mixture and untreated seednuts. 


::l . Double gunney treated with 1%Borde- 1500 1110 71 80 7 1030 
aux mixture and seednut treated with O"l 

I % Bordeaux mixture 

,1. Seednuts treated 'with Folidol 2 c. c. 1500 1098 73 94 9 100J 

per gallon + gunny with 1%Bordeaux 

mixture. 


5· 	 Seednuts treated with 0'1% Mercuric ]500 688 <16 72 10 616 

chloride + double gunny with 1% 

Bordeaux mixture. 


6. 	 Seednut treated with Folidol 2 c. c. per 1500 839 5f) 82 10 757 

gallon + I % Bordeaux mixture + 

double gunny with I % Bordeaux 

mixture. 


7. 	 Seednu ts packed with saw dust + 1500 157'2 38 102 18 470 

gUllney treated with 1% Bordeaux 

mixture. 




------
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TARLE X.< IX 

Mean morphological data of 

Treat- Girth at collar in c. m. Heigh t 
ment 

Repli- 6' x 6' 9' x 6' 12' x 6' 9' x 9' 1'2 ' x 9' 1'2' i 12' '22,cati.on 1 3 4 5 6 

In c. m. 

3 

187·10 

162.8G 

100·.159 

160·85 

'203·77 

16G·bG 

991·13 

165·21 

I 8·21 6·62 7.81 6·28 8·,1'2 6·32 '2~2·63 182·51 

II ,·09 6· U 5·3·1 6.'22 5·18 5.1"1 1Ul·80 198.30 

III 3·03 ::\·::'6 'l·B6 :-3 ·37 3·18 3.39 97·'25 107.'i6 

IV 7·22 6·68 5·W 6·66 4·67 5.10 178·02 171 ·80 

V 7 .10 7·16 8·23 6·33 6·15 6·06 196.89 18~V30 

VI 7·95 7·09 7·14 682 7·5t 5·53 ]89·01 184.·09 

--­
Total 40·90 37·'25 31'27 35·68 35·J.1 3'2·11 1075·63 10'28·71 

General 
mean for the 6·82 6·'20 6·'21 5·95 G·9O 5·36 ) 7\l.~7 l'il· 16 

treatment 



seedlings of S. T. Garden 1959-60 

in c. m. No. of leaves 

3 4 5 6 2 3 J 5 fJ 

1~)7. l0 199·'11 212·57 18-t·60 5·'29 1·R7 5·18 ·1·81 5·57 5·30 

162·86 189.71 155·42 167·EO 5·09 5·33 5·05 5·33 1·07 5·10 

100·59 112.2-1 111·00 117·50 4.61 ·1.36 4·77 1·67 4·71 4·60 

HjO· ()5 166·13 116·36 151,,10 5·5.1 1)·09 ~1-R8 5·62 4·13 5·00 

'20R.77 l72· 13 16·1·43 159·00 5·0fJ 5·18 5·'23 5·05 .:1·85 5·00 

165.86 158.09 IH·21 U8·00 5·42 5·24 5·6J 5·'L9 5·57 4·50 

------­

991-1.3 9(18·57 906.99 931·30 31·01 ~!)'87 30·G5 30·77 '2D.20 29·80 

165·21 186·1 8 151·17 155·22 5·11 ·1·98 5·09 D·1R 4·87 ·~·97 



lions, marked out in a priva te garden during the previous year with a view 
to analyse the )'i Id data and such other characters for finding out the 
optimum number of tree~ for e~prrimcntal pUl'po~es w&.s continued during 

the pc 

2.1 
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From the allov table it may be seen that the seedlings in fl' x 6 ' 
spacing got good stand as compared to the rest. 

(5) Campara//lle stud), oJ different green manure- cum-cller crops for 
lJTlfca garden. ,Vith a view to find out a suitable green manure cum cover 
crop for arecanut gardens the rollowing clevcn different green manures were 
sown along the borders of the nursery beds for priliminary ohservations 
and multiplication. 

1 Oro/alaria usermoenS1S 
2 Tephrosia candida 
3 Tephrosi 11 1mrpurea 
4 Leucana glauca 
5 Centrosema j'iubesccnes 
6 Crofalaria anagYloides 
7 Phastolus laxthyroides 
8 Tephrosia noctif/om 
9 Calapagonium mllcap.oides 

10 Sesballia speciosa 
11 Crota/aria striata 

Crofalaria anagyroides and T ephrosia candida were found to come up 
well· The seeds from all the var iet ies were gathe red for field trial. 

(6) I IIvesl i gatiolZs Oil different types of areca under rai /lfed alld 
irrigated condit ions. This experiment was taken up in order to investigate 
whether any of the types or species that were known to come up under low 
moisture condition could be grown as purely rainfed crop or with limited 
irrigations. T he 500 seednuts received each from Regional Arecanu t 
R search Station, Palode, Pcechi, Tumkur and Central Arecanut Re!>ea rch 
Station, \ ittal were sown in primary nursery for germination. 

The germination was in progress. 

(7 ) Other Studies. 

Uniformity lrial:- (a) Collectioll of yield data of palms: The colle­
ction of yield data as well as morphological characters of the 570 palms of 
uniform age of aboul eight years cultivated under identical contli. 

c 

Plot size 
(1 unit= 
] tree) 

1 

'2 

3 

4 

6 

16 



x 6' 	 the period· The yield data (number of nuts and weight of nut in Kilo­
grams) of the palms for one year were tabulated and got statistically 
analysed at the Institute of Agricultural R esearch Stat istics. The results of 
analysis are g iven in Tables X XX, XXX[, XXXII, and XXX[II· 

TABLE XXX 

Coefficient of variation of diff~rent plut sizes arranged according 
to different plot sballes 
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TABLE XXXI 

MinimunJ Dumber of trees per treatment required for 5% S. E. with 
and without guards for 4 plot blocks 

Estlmllled Observe-:i Gross plot No. o! trees 
Net plot 

size 
C . V. 

(without 
g ll ar.ds) 

C. V. with 
single 
guards 

size with ----­ -­ -
with out with sing lesingle 

guards guards guards 
-­ -­

1 99 79 :\ 392 1668 
2 
:i 

70 
m 

5H 
50 

R 
tl 

~~9~ 

3m 
1176 
1010 

4 50 ,H) 10 100 1000 

6 H ,15 11 ,108 562. 

8 35 2,1 15 3£)-2. 735 
12 ~g ·108 
16 25 'wo 
2-1 20 il8, ~ 

50 14 ,jOO 

Coefficient 

Block shape 

4 units 
4 units 
2 units 
2 units 

4 units ma 
1 unit in 4 

TABLE XXXII 

Minimum number of trees per treatment required for 5% S. E. with 
aDd without guards for 8 plot blocks 

Estimated Observed Cross plot No. of trees 
Net plot 

size 
C. V. 

(without 
guards) 

C. V. with 
single 
guards 

size with 
single 

guards 

--­ -
without 
guards 

- - - -­
with single 

guards 

1 100 83 4 ,100 1600 
2 71 65 6 '10­1 121'2 
3 58 57 8 405 1080 
4 50 54 9 400 900 
6 41 46 14 408 952 
8 36 15 416 780 

12 29 408 
J6 25 400 
24 21 432 
50 15 450 

1 unit in 4 

I unit in 4 
2 units in 2 
I unit in 4 

I unit in 4 

1 unit in 4 

4 units in I 
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TABLE XXXlII 

Coefficient of variation and block efficiency for plots and blocks of different 
sizes and shapes 

Block Block 

Effici­ Effiei. 

Block shape C. V. ene), Block Shape C. V. enc), 

Plol of 1 tree 

4 units in a col 
4 units in a row 
2 units in 2 eols 

2 uni ts in 2 rows 

95 
93 
95 

100 

1.04 
1.08 
1.04 
0.94 

4 units in 2 eols 
2 units in 4 rows 
4 units in 2 rows 

95 
97 
99 

1.04 
1.00 
0.96 

Plot of 2 trees ill a row 

4 units in a row 
I unit in 1 rows 
2 units in 2 rows 

64 
67 
70 

l.l0 
1.00 
0.92 

I unit in 8 rows 
2 units in 4 rows 
4 units in 2 rows 

67 
68 
68 

1.00 
0.96 
0.96 

Plots of 3 trees in a column 

2 units in 2 eols 
I unit in 4 cols 

53 
59 

1.19 
0.96 

:2 units in 4 eols 
I unit in 8 eols 

56 
59 

1.08 
0.96 

Plots of 4 trees arranged as 2 trees ill 2 rows 

1 unit in 4 rows 
2 units in 2 rows 
I unit in 4 cols 

41 
43 
43 

1.14 
1.04 
1.0·1 

2 units in 4 rows 44 1.00 

Plots of 6 trees arranged as 3 tHes in 2 columns 

4 uni ts in a col 35 1.44 2 units in 4 cols 
2 uni ts in 2 cols 40 1.10 
I unit in 4 cols 45 0.86 

54 0.61 

Plots of 8 trees arranged as 4 trees in 2 rows 

1 unit in 4 rOWE 
2 units in 2 rows 

29 
28 

1.00 
1.06 

2 units in 4 rows 28 1.06 

Plots of 12 trees arranged as 3 trees tn 4 columns 

4 units in I col 21 1.54· 4 units in 2 eols 
4 units in a row 28 0.86 

27 0.92 
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Plots of 16 trees nrranged as 8 trm in 2 rows 

I unit in 4 rows 20 J .21 

Plots of 2·1 I rees arnl1/ged as 4 trees In 6 rows 

~ unit' in'2rows 15 0. 76 

From the above it would be seen that increase of plote size gave 
marked reductio:l in the coefHcient of variation· The variation was observed 
to be almost entirl), non-positional. The shape of plots and blod s did not 
mate rially effect the coefficient of variation· All the plot sizes without 
guards gave roughly the same minimum number of trees required [or 

estimating the treatment mean with a given level of accuracy· Blocks were 
observed to have poor effic;ency. 

(b) N ursery - Plot size for nurse ry experim~,'ls: In order to de te-r , 
mine the optimum number of plants required f0r nursery experiments­
morphological features (Height, number of leaves, diameter at collar, length 
of leaf, number of 1"00ts and lellgth of roots) of one hundred see Ili ngs 
raised from nuts of a sing le bll nch of a mo ther palm with a border row 
all round were measured· T h e mean, standard dcviation anti stand.ll'd 
deviation of mean were then. calcubted L.tki ng diffe rent number of plants 
from ,1 to ,10 as units· The data are given in table XXXIV· 

From the table it wo uld be seen that there was reduction in standard 
deviation of the mean as progress was made from -1 to 'LJ U'ee plots and by 
incre sing size of plots abo 'e 24 the reduction of the standard deviation 
with the number of extra plants required was small· It therefore appeared 
that 2l seedling plots would be the optimum for nursery experiment. 

c· MANURiAL EXPERIMENTS 

1 (a) Determination of optimum N , P. K. ,,.equirement of secrllingr ill 
the I/ursery. The stored food material ilable in Lhe kernel of areCil.nut 
was ather llmited and it could not be exc-cpted to sustain the seedlinqs for 
long· T he second.u y nUl'sery where seedl ings we're to grow over one year 
would thereflH"e to b manu red· Th is eXl cri m :: n t was designer! to find ;011 t 

the optimum quantities of N· p. K· tha t were to be applied to get a good 
rowth for lhe seedlings. The experiment wa~ laid out duridg the previous 

~f.'al· on a ~.t nfounded factorial design with three levels o f Nitrogen (0 lb. , 
"/ W1],5. and HiD Ibs · per acre), th ree levels o f Phosphoric acid (0 lb ·, ~5 Ib;;· 
and 50 Ih~· per acre) and three levels of Pota~h (0 lh ·, 75 Ihs, and 1130 Ihs 

http:second.uy
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TABLE XXXIV 

Plot size and standard deviation of mean etc. in re!\pect of six morphological characters of seedlings 

Diameter of
Height (em.) No. of leaves Length of leaves (em.) No . of roots Length of roots (em.)collar (em.) 

0 ~ (3 0 0 0Q) (' o ~ 
-Q) c ci .~ c; . ~ c ci c; ~ ci .0 c ci c ~ .~ 

P.N 0 1":", "";-;0 '"Q) 
0 

OQJ '" 0 c; '" to Q c co '" 0 c; to 
U) ._ c '" c '" OJ QJ QJ'" OJ OOJ '" <:l OQJ o~ oQJ oQJs·­

",U) ::?: if) ...;:L: ~ ;> .;~ ~ U) ~ ~ if) . ..,. ~ U) .~ ~ if) .~ 
U) U) 'U U) U) if) U) U) 

~- - -- - ---.. 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) 

:To) 

4 ·\5·25 ().'72 3.SR 3·25 0· \:1 0·22 21.25 O.H 0·22 1·00 0·0'7 O·OJ 7.25 O·H 0.'2.2 20·00 3·00 1·50 
<.0 

t-l ·15·00 f)·Oct '2·11 3.2:) 0· ,J;3 0·15 '2.0·70 1·30 0··16 0·96 O·O~ 0·03 7·50 0·71 0·25 19·30 ;],7-1 1·32 

12 17/~5 t·R7 1· 35 3·3~1 o· \'1 0.14 21·9'2. 1·50 0·,f3 0·g7 0·09 0·03 7/Z[) O·O! 0·29 20·80 :2.·70 0·78 

Hi ·~1·06 -1·33 1·08 3·12 0·33 0·08 ~l·H 1·6G 0···\1 1.Q'2, 0·10 0·02 '1·19 0·89 o·n 20·81 5·09 1.2'1 
" ­'2.0 -\5·10 5·'20 I·IG 3·05 0·2L 0·05 '21/25 1·79 0·.10 0·97 0·06 0·01 7··.10 1·11 0·25 18·10 '2·38 0·53 


'2.-1 \7.16 3.~15 0·8\ 8.'2.1 O··t I 0·08 21·f:)R 1·37 0·3'2 0·96 0.10 0·02. i ·:21 0·8'1 0·18 18·87 5.37 1·10 

1 r;~
32 16· ;;0 .\.\2 ()·i8 3· 18 0·38 0·07 '21· II • j I 0·'28 0·9'1 0·10 0·02. '1.U:! 1·3R 0·'2<1 19·17 '2. \8 o..~ ··\ 


·10 ·16·10 5·57 0·88 3·05 0·iJ1:l 0·06 21·50 1·53 0·2.9 0·97 0·09 0·01 7·D2 1·29 0·'20 '2.0·6J 3,,4.3 0·55 
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per acre}- Nitrogen was applied in the from of ground nut cake and Urea 
in equal proportions, Phosphoric acid a~ Super phosphate and potash as 
Burnt earth and Muriate of potash in equal proportions. The manures 
were applied in two equal split do~es i. e·, three months and six months 

after plant ing. 

The morphological data viz· number of leaves , height in cms· and 
girth of seedlings at the collar region in cms· were recorded and statisti c-ally 
analysed. The results of analysis is furnished in 
XXXVI. 

TABLE XXXV 

verages and critical differences 

Tables XXXV and 

Qj 
~ -:> = .~~ '"'~>< ~ 

~ \0.00 
Q 

r;i:l 
til 

Average per plot 

Z 	 Critical difference to 
mens of different levels 
nitrogen (Factor a) 

3 	 Average values \ao> 

No. of 
!caves 

Height Diameter 
111 cm. in cm. 

- -"--'----- ­

~ 
l=Q 
< 
Eo-! 

'/n 
~ 
(i 
= < 

G.Q'l 10[)·29 z.7t! 

test 
of 

0.1~ 6.54 O.'J.l 

no 

(a 

nitrogen 4.95 96.28 2.51 

L ) 75 lbs . Nitrogen per 
acre 5.11 108.23 2.9:2 

(a J 1130 lbs. nitrogen per 
aere 0.14­ 111.35 2.91 



TABLE XXXVI 


Analysis of variance 


No. of leaves Height Diameter ._------- _. ­~.- ----

Mean
S. No. Source of variation D.F. Sum of Mean sum F Sum of Mean sum F Sum of sum of 

squares of squares squares of squ ares squares sq uar",s 
. __._ - --- ­--- F 

1 2 3 4 5 6 7 8 9 10 11 12- - -_._---- --' ­

Blocks II 0·90 0·08'2 1·367 25300·9,1 2300·085 II.mm- 10·08 0·912 j ·193,~ 


:2 :Main effect of A 'Z 0·87 0,435 7·'250 4555··J.9 2217.7:15 11·820 J·05 2·0'25 
 D·975* 
3 1\1ain effec.t of B '2 0·33 0·165 '2·750 PS7.02 493·510 :2·56 I 0·35 0·li5 0·862 

·1 :tvIaiIl effect of C '2 0·16 0·080 1·333 189·66 391·830 2·0:W 0·44 0·2~0 
 1·08-1 
5 I st order interaction A B 4 0.02 0.005 0.083 1709.69 427.423 2.218 

-.J 
1. 75 0.438 2.158 


6 - do- Be 4 0.24 0.060 1.000 944.51 236. 128 1.225 
 0.91 0.228 1.123 

7 - do- AC 4 0.26 0.065 1.083 1153.27 288.318 1.496 0.38 0.095 
 0.468 

8 2nd order interaction 


Replication I 2 0.05 0.025 0.417 194.91 97.455 0.506 0.06 0.030 0.148 
Replication 2 "-

() 0.16 0.080 1.333 505 . .')0 252.750 1.312 ~ 0.20 0.100 0.493 
Replication 3 2 0.03 0.015 0.250 1705.77 852.885 4.426 ~ 0.05 0.025 0.123 
Replication 4 2 0.03 0.015 0.250 125.72 62.860 0.326 0.23 0.115 0.567 


9 Error 70 4.22 0.060 131-89.10 192.701 
 14.21 0.203 
- ---.. - -- - _.------------._ - ------_.------------------ - - --- ­

Total i07 7.27 51461.58 32.66 

,. Significant a t I % level. 
§ Significant at 5% level. 

http:51461.58
http:131-89.10
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T he e~periment revealed that only the main cff(! cts of Nitrogen were 

signifi an t in respect f ob-ervations on (al Hu mber of leaves (b) height in 
cent imeters and (c) diameter in centimeters of seedlings. Neither the main 
effects of P. K. nor the in teractions were signi ficant. 

Jr was aho seen that the d iffe re nce betwef'D the measurements in set 
of seedlings recel\' illg 'i5 lb. of nitrogen per acre and 1501bs. of nitrogen 

per ncr were not -ign ificant. However application of nitrogen gave a 
significan t deviat ion in number of leaves etc. from no application of nitro­
gen. Hence 'i5 lbs. of nitrogen pCI' acre might be taken as economic dose of 

n itrogen as revealed by the experiment. 

This experiment has been repeated for confirmation. 

(8) ResjJ(lnse of seedlings of varied vi gaur to different levels of manuri lig: 

Th is experiment was taken up in order to study the growth behaviour of 
seed li ngs of varied vigour to different levels o f manuring, 

A 6 x ,1 randomised replicated design was adopted with the following 
'treatments 

igorous seedlings with no manuring 

2 Vigorous seedlings with moderate manuring Ci5 lb. Nitrogen, 
25 Ibs, P"05 and 15 Ibs. K,O) 

3 Vigorous seedlings w ith heavy manuring (lGO lb . • -itrogen, GO lb. 

P , Or, a nd 150 Ibs , K,O) 
t Poor seedlings with no manuring. 
5 Poor seed lings wi th moderate manuring (A.s in treatment~) 
fi POOl' seedlings with heavy manming (as in treatment 3) 

The sprou t'! were grader! into two groups (1) vigorous and (2) poor. 

r-.ranuring wa5 given in two equal split does one after three months and 
second after six months of transplanting. Nitrogen was applied in the form 
uf gloll ndntlt cake a nd Urea in equal proportions, Phosphoric acid as Super 

phosphate and Potash as Burnt earth and ~vIuriate of potash. 

T his experiment was modified during 1960 - 61 as " Response ofearly, 

medium and late ger minated seedlings of varied vigour to different level; 
of manuring" as it was observed from some other experiment that seedlings 

germinated late were invariably poor. Six bunches from six trees with 
200 nUls each ",'ere sown. The germination \·....as in progress. 

(4) influence of manurillg seedlings at different levels on their establish­
ment: ATecanut seedlings in the nursery were found to respond well to 

manuring. F rOID 
in the nursery it w 

Nitrogen had signifi 
certain repo rts to t 

raised in heavy ferti ] 
establishment. As 
designed wi th a vie\ 
seedlings al di fferen 
treatments co nsi ~tc 

(b) with moderate 
aere) and (c) with h 
Ib, P ,,0:; per acre). 

The seedlings 
observations on theil 

one year . But for 2 

of heavi ly manure 
seedlings were quite 

appeared that manu 

VI (2) Trial with 
control mcasu1'CS for a/ 

Envirol/lenta 
of cOlllrol: This exPo 
randomized replicat 

Chemical 

Systox 
2 Folidol 
3 Ekatin 
4 tVletasystox 
5 Wettahlc SuI 
6 Erysit 
7 Ultr<l Sulphu 
8 Basudin 

9 Aramitc 
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manuring. From an experiment on the manurial requirment of seedlings 
in the nursery it was observed that manuring with 75 lb. and 150 lb. 
Nitrogen had ~ignificantly increased the growth of seedlings. There we re 
certain reports to the effect that seedlings of some of the perennial crops 
raised in heavy fertility area when transplanted gave low percentage of 
establishment. As such a 3 x 8 randornised replicated experiment was 
designed with a view to find out the inHuence of manuring the arecanu t 

~eedlings at different levels on their establishment in the main field. The 
treatments consisted of transplanting seedlings raised (a) without manuring 
(b) with moderate manuring (75 lb. Nitrogen, 25 lb. P .,0." 75 lb. K 

2 
0 per 

acre) and (c) with heavy manuring (150 lb. Nitrogen, 50 lb. K,O and 150 
lb. P .,0;, per acre). 

The seedlings were transplanted ill the month of June and the 
observations on their establishment etc. were continued for a period of 
one year. But for a slight change in the colour of the foliage in the case 
of heavily manured seedlings from dark green to pale green all the 
seedlings were quite health y and got themselves established. It therefore 
appeared that manuring did not affect the e~tablishment of seedlings. 

Investigation on Pests and Diseases 

VI (2) Trial with projJrietory fungicides and insecticides to find effective 
control measures for all disease,1 and pesls: 

Enviromental fact ors injluencing lite incidence of mites and tlte methods 
olconlrol: This experiment was laid out ill the farm nursery on a 10 x 4 
randomized replicated design. The following chemicals were used. 

Chemical Dose 

Systox 8 oz./ 100 gallons. 
2 Folidol 5 oz./ 100 

" 
3 Ekatin 16 oz./ 100 

" 
4 Metasystox 16 oz. / 100 .'" 
5 Wettable Sulphur BPM 16 oz./ 10 

" 
6 Erysit 16 oz., 100 ) ) 

7 Ultr", Sulphur IG oz./ 60 
" 

8 Basuuin 16 oz./ 80 
" 

9 Aramite 16 OZ./ lOa 
" ,.,,.-­
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The various chemicals were applied to the plants after recording the 
pre-treatment count of mites. Counts were recorded after 48 hours and later 
at intervals of one week. The treatments were repeated after one month. 
Unsprayed checks were left in each replication for comparison. The re~ults 
of observations are given in table XXXVII. 

TABLE XXXVII 

Number of plants infested in each bed 

R. I R. II R. III R. IV 
SNI. o. Treatment 

A B A B A B 
--­,-­

A 13 
,----.--~ ..- ­ - ­ ,­ - _.. 

Systox 46 4 7 47 12 
2 Folidol 18 4 24 14 55 12 38 8 
3 Ekatin 31 40 37 65 IG 15 12 
4 Metasystox 20 21 2 48 25 
5 Wettable Sulphur 58 12 1 56 2 50 
6 Erysit 22 53 48 13 3 
7 Ultra Sulphur II 26 5 29 6 30 2 
8 Basudin 30 I 16 48 52 6 44 18 
9 Aramite 16 4 22 2 35 53 8 

10 Control 27 7 19 30 13 30 25 

Note: A. Before application of trea tments. 
n. After application of treatments (One month later). 

From the above it might be seen that Systox, Metasystox and Erysit 
were quite effecti':e in controlling the mites. 

The experiment was modified to include Chlorucide, Chlorocide + 
Folidol, 'Metasystox, Wettable Sulphur and Erysit along with a controL 
Chlorocide was claimed to have action on egg mass and freshly halched 
larvae. 

(2) Ti'ial with effective soil illsecticides on tlte conhol of grubs (pest on 
root) This experiment laid out as an observation trial a t a garden in Pai­
valike (Kasaragod Taluk) in order to find out an effective control measure 
against the white grubs which damage the root system of arecanut, was 
continued during the year. A randomised trial with the following eight 
chemicals) was laid out. Recommended doses of the chemicals were applil·J 

as broadcast, sinG( 
to the palms the 
A thorough diggir 
applied. 

I. AJdrex 
2. Aldrex 
3. Intox ': 
4. Intox ': 
5. Lead A 
6. D.D.1 
7. Folidol 
8. Folidol 

The pre-trc; 
weIl as the effect 0 

wen: given in the ' 

Sl. 

No. 


1 

'2 

~ 

4 

;) 

fl 

'I 

8 

B 

Treatn 

Aldrex liquid 

Folidol liquid 

F olidol dust 

Lead Arsenate 

DDT 50% 

Intox 's' dust 

Aldrex dust 

Indox '~' liqu' 

Control 
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as broadcast, since it had been observed that in the case of basal application 
tC) the palms the pests were found moving towards untreated zones. 
A thorough digging in the plots was given befoce the various chemicals 
applied. 

I. Aldrex 30 EC Solution . 
2. Aldrex 5 ':~ dust. 
3. Intox '8' liquid. 
4. Intox '8' Dust. 

S. Lead Arsenate. 

6. D. D. T. 50% Wettable. 
7. Folidol li.q'lid. 
8. Folidol dust. 

The pre-treatment and post-treatment counts of grubs in the soil as 
well as the effect of the treatments on the trees were recorded and the same 
were given in the Tables XXXVIII and XXXIX. 

TABLE XXXVIII 

Before application of pesticides 

Sl. 
No. Treatment Average No. 

of grubs 
Conditon of the crown and 

inflorescence. 

:I. Aldrex liquid 10 Reduction in the number of 
leaves, their yellowing, poor 
nut set. 

2 Folidolliquid 12 do 

3 Folidol dust ·15 do 

4 Lead Arsenate 1'2 do 

5 DDT 50% 15 do 

(i Intox 'S' dust H d6 

7 Aldrex dust 12 do 

8 Indox '8' liquid 20 do 

9 Control 15-'20 do 
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TABLE XXXIX 


After application of Pesticides 

~l Control 10-15 Poor 

From the above tables, it would be seen that lntox '8' liquid applied 
at the rate of 8 oz. in 100 ga llons of wuter was qui te effective. The excavat ion 
studies ill the beginning of the experiment revealed the presence of beetles 
at a depth of 1 to I} feet and those at the end of the experiment indicated 
the presence of a large number of freshly hfttehcd larvae in the IIntreated 
portions of the garden. 

(3) To fi.lld cheal) and tiffec!iiJe Jungicides Jar J(olerog a : This experi­
men t was laid out in a privale garden at Kodi where the in cidence of Mah ali 
was high every year. Five palms selected at random were sprayed by each 
chemical. The results were compared with the performance of one percent 
Boardeaux mixture. Three sprayings were given at intervals of 30- 10 days 
and during the last spray, "Sovaspray" which was noticed to be phytotoxic) 
was eliminated. Daily nut fall was recorded and freshly shed nuts were 
examined for the incidence of lvlahali and the results were given in 

Table XL. 

10 

From the 
}-'-, ;vlun tn:utmen 

fr.r c('.:;/lrma tion 

('I ) 
Imtlenlllt loll: 
cides and in 
out a cotltrol 

F rom 
fungicide mixtu 
application red 
of the fallen bu 
was chiefly notice 
Insect inj uries 
larly at the bases 

SI. Average No.
TreatmentNo. of grubs 

Ald.rex liquid 

2 Folidol liquid 

3 Folidol dust 

4 Lead Arsenate 

5 DDT 50% 

fl lntox '8' dust 

'1 Aldrex dust 

8 lntox '8' liquid 

I 5 

7 

8 

tl 

'1 

6 

5 

1 

Condition of crown and 
inflorescence 

Slight improvement 

Not satisfacLOry 

Slight improvement 

Not satisfactory 

Slight improvement 

Slight improvement 

Not very sa tisfactory 

Good improvement-
Good nutset 

Sl. 
No. 

Sovaspray 

~ Shell-Cn 

R 

·1 Flit- ·jQ(l 


6 


fl Rlilox 


'i Fytolan 


8 Microcop 

!\ Coppesa n 
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TABLE XL 


Number of fallen nuts due to Koleroga 


Sl. 
No. Treatment Dose 

No. of fallen nuts per 
treatment, per tree 

-- ­ -- ­ Total 

2 3 4 5 
- ­ - - ---

Sovaspray 1 part to '20 parts 
of water ,W 3 --1 56 

2 Shell-Copper 3 lb. per 100 gallons 5 5 10 

3 Dithane Z. 78 1·1-1b. per 100 gallons 150 4 15,1 
,1 Flit-,1OG I lb. per 50 gallons 12 12 
5 Bordeaux mixture I per cent n 

J 

(i Blitox I lb. per 50 gallons 7 [) 4. 16 

7 Fytolan I lb. per ,10 gallons 3 3 

8 Microcop lib, per ,10 gallons 

~) Coppesan I lb . per 20 gallons 

10 No treatment 
(Control) '2H '29 5 ~j2 Ifl II 1 

From the ahove, it mighL be seen that Microcop, Coppesan and 
F', (ulan lreatments were quite promising. The experiment was repeated 
f(ir c('.dirmation of the results on hand. 

(:1) To hlVesligate causes and methods of control for button-shedding ~nd 
tel1tienlUt fall: This experiment was laid out with certain hormones, fungi­
cicles and insecticides applied as spray on arecanut bunches in order to find 
out a control measure for the shedding of buttons and tender nuts during 
the previous year in collaboration with Botany. 

From these studies, it was found that the standard insecticidc­
fungicide mixture containing Shell Copper, Endrex ami IAA 20 ppm. 
application reduced shedding of buttons and tendernuts. An examination 
of the fallen buttons revedled fungal infection at their tips. GloeosflOrium 
was chiefly noticed. 1vIycelium was also noticed on some stigmatic surfaces. 
Insect injuries causing brownish patches and cracks were noticed particu­
larly at the bases of t.ender nuts of different ages. 
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The experiment was modified to include certain manurial treatments 
over and above the existing ones, and proposed to be laid out in collabo· 
ration with the Botany and Agronomy Divisions on a fi x 4 randomized 
replicated design in a private garden at Badanaje. 

(5) Other Studies. 

(a) Band Disease Survey: In the main garden on the farm '2.5 plants 
showing 'band' symptoms were marked out in order to try certain micro· 
nutrients and also for certain observations on the insects noticed on the 
plan ts. 

f. 	 (b) A stud)' of Ihe husk rotting organisms: A 6 x -1 randomised replica. 
ted trial was set up in the laboratary, to study the effect of the organisms 
on the husk of arecanut in storage. The following were the treatments. 

Treatment ~vlode of storage 

1 Untreated nuts Untreated double gunnies 

2 Nuts treated with one per cent D l"Jble gunnies treated with one per 
Bordeaux mixture cent Bordeaux mixture 

3 Nuts dipped in wax emulsion Double gunnies treated with one per 
cent Bordeaux mixture 

4. Nuts dipped in wax emulsion Stored in untreated cushionning 
mJ.terial (arecanut husk) 

5 Nuts dipped in one per cent Stored in baskets with cushionning 
Bordeaux mixture material both treated with ont: 

percent Bordeaux mixture 
11 Untreated nuts Stored in baskets with cushionnillg 

m<tterial untreated 

TIl<" followir.tg 
Gloeosporium.. Penicil 
Bacte ria. 

(c) Seed Treain 
yellow spot, wilt etc 
hOI nc. Hence to see 
seeds with protectants 
the Farm Nursery wil 
chemicals and dosages 

Chemical 

Mercuric chloride 
Ceresan \Vet 
Flit -lOll 
Dithane Z 78 

Cuprous-Oxide t500 

The nuts were ~ 
i5 ,ninutes dried in the 
observations were reco 

was in progress. J 

(d) Tlials in 
ohservation that fresh 
some type of fungi, wll 
ock Thc infection W' 2 

of its development. A 

For each treatment, 100 nuts were put. Small sarnpks of nuts were 
examined at weekly intervals for the presence of micro.organisms. The 
condition of the nuts and the various micro-organis ms noticed were also 
recorded. Kernels were placed in moist chambers from time to time to 
study the infecting factors inside. Nuts coated with wax emulsion and 

stored in double gunnies treated with one percent Bordeaux mixture rotted 
more rapidly than nuts under any other treatment. Nuts under treatment 
4 were sound after one week after which rotting slowly started. Rotting 
was minimum in nuts under treatment 5. The nuts were in a fresh and 

followin g fOllr treatme 

Treatment 

Coppesan 
Microcop 
Blitox 
Control 

Fresh unopened 
the chemicals. The tn 

sound condi tion upto 3 weeks. the nut stage. 

http:followir.tg
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The' following were the important organisms noticed. Thielaviopsis.• 
Gloeosporiutn, Penicillium, Fusarium, Diplodia, Mucor, Mites , lvlaggots, 
Bacteria. 

(c) Seed Trea/ment Experiment: Some of the nursery diseases like 
yellow spot, wilt etc. recorded in recent years were doubted to be seed 
bOl ne. Hence to see wheth~r they could be checked by pre-treatment of 
seeds with protectants, a 6 x ·1 randomised replicated trial was laid out in 
the Farm Nursery with 200 nuts per 
chemicals and dosages used: 

rreatmem. The following were the 

Chemical Doses 

Mercuric chloride 
Ceresan wet 
Fli t ·i0n 
Dithane Z 78 
Cuprous-Oxide (50% Cu) 

I : 1000 solution 
0·1 % solution 
'2 lb. per 50 gallons 
I ~ lb. per 100 gallons 
5 Ih. per 100 gallons 

The nuts were dipped in the solutions for periods ranging from 2 to 
[) ,ninutes dried in the shade and were sown. Germination count~ and 
observations were recorded from time to time in the beds. Germination 
was in progress. 

(d) Tlials in the incipient infection in arewnut: It was a common 
observation that fresh arecanuts in storage were showing infection from 
some type of fung-i, which could not be controlled by lIsual chemical meth­
oci-;. The infection was thought to have set in the nut at a very early stage 
of' its development. A field trial was laid out in a private garden with the 
following fom treatments. 

Treatment Dose 

Coppesan lb. in '20 gallons 
IvEcrocop lb. in ·10 gallons 
Blitox I lb. in 80 gallons 
Control No treatmenl-. 

Fresh unopened f('male flowers in selected bunches were sprayed with 
the chemicals. The treatments were being repeated at weekly intervals till 
the nut stage. Further observations were underway. 
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(e) Sending samples for examination and naming: Specimens of 

and white mite sent to Indian Agricultural Research Institute (Entomology 
Division) were identified respectively as Raoiella indica and Parlltelrallychu,i 

sp. Samples of leafspot fungus and collar-rot or seedlings were also 

for naluing. Soil samples from healthy and disc<1sed gardens in the Sagar 

area were sent to the Assistant Soil Chemist and the Ag ricultural Chem ist, 
Bangalore for analysis. Leaf materi;d collected from diseased and disease 
free palms from the same area were sent to the Cen tral Coconut Research 
Station, Kayamkulam for analysis and advice. A spec imen of areca 

infested by a borer was also sent to Indian Agriculturnl Research Institute 

for identification. 

(f) LaboratOi)1 work; Routine laboratory studies with the leafspot 
were continued. From the leaves collected from Sagar area Gloeosj)Ofium 
was obtained. From the roots of the specimen': FlIfGrilllYl and P)lthum were 
isolated. 

Good mycelial growth was obtained form Pft),l oj)hthora from K olero ga 
nuts planted on an agar medium made by lI sin g a mud sample vvhich 
was claimed to have fll ng icidal proper! i<: ~ a~ains t the disease. 

A beetle collected from a grub infntcd garden in Paivalike \'iUage 
was named as Lepidiota species. tvbny budl'o t specimens from the mrroun­
cling area as wdl as from Kasaragod revealed the presence of Phyloj)/i l hora. 

Various specimens of gummosis, bo rer attack, wilT , root and collar 
rot and specimens from Sagar area were cKamined. 

(g) Plant Protecti on work on the Farm: Hulk and experim~ntal 

seedlings and plants in the spacin~ garden were repeated lv sprayed with 
\'Vettable slliphur against mite, with 2\-1 icrocop ~olution and one per cellt 
Ilordeaux mixture against Yellow spot on 1C' :lVcs, with Folidol against scales 
and thrips and ;)Iso with 'Paramar' 50 again st thrips. 

A couple of treatments with I% Bordeaux mixture + Folidol liquid 

were also done to the experimental and hulk nurseric~ against a heavy attack 
of leaf spot. 

red 

sent 

stem 

Bordeaux mixture + 
drex against insect d 

Heavily mite 

occasionally. A 
cat tn-· pi lIar att;),ck. 

ants. Seedlings 
treated with D. D . 

(h) 
and tJe st s: 
for sometime \',.·as . 
of ~pi ndlc bag and 

incidence or AIahali 

the control 0 f the 

A report of t 

Sngal' ar'ca . 

S)llI7ptoms: 

c1t'at h of palms. Th 
gardens at l'.1adsur, L ! 
It; ad dition to the ne\j 

8 1~() noticed on plan 
r ev isited in Decembc 
the Indian Agriclli tur 
survcy of the Yellow 
wi th me. 

crown, rottin g ancl d 

Plants in the mam garden were repeatedl)1 sprayed with Wettable 
sulphur against red mite. A few pits and alw the experimental beds in the 
varietal collection plot were drenched with a 0.1 % solution of Ceresan wet 
against soft rot. Hybrids were given a combination spray of one percent 

At Kanathur, 
reported was visited. 

D ew :l.I1a , Punacha a 

A garden at Bo 
and palms were exhi l:l 
It was observed that tl 
water 
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Bordeaux mixture + Folidol. A few garden plants '"vere treated with Diel­
drex against insect damage. 

Heavily mite infested leaves in the bulk nurseries were cut and burnt 
occasionally. A few green manure plants were treated with Endrex against 
call.er-pillar atta.ck. 

Intox '8' dust was applied in the Agronomic nurseries against white 
an ts. Seediings kept in the laboratory for experimental purposes were 
treated with D. D. T. solution against mealy bugs. 

(h) Surlll:yaJ diseases Jar locating areas aJ high incidence aJ diseases 
and pests: A garden at Volamogru near Puttur which had been neglected 
for some time was visitcd. Shedding of tendernuts and buttons, and attacks 
of spindle hug and mite '.vere noticed. 

A number of tracts were surveyed with a view to fix up zones where 
incidence of A1ahali was noti ced every year for taking up an experiment in 
the con trol of the diseases . One garden was finally fixed up at Koda padavu, 
a zone where /\lfahali WO.s in prevalence year after year. 

A report of the prevalence of a new disease was raceived from 

Sa.?;ar area . 

S}'mjJ/'01i1s : Drying up of leaves from tips backwards, wilting of 
crown, rotting and drying up of roots, reduction in yield and gradual 
death of palms. Th e exact cause of the di sease was not clear. A few 
gardens at l\ladsur, Lingadahalli , YeIlare and Ambaragodlu ""ere visited. 
I n addition to the new disease, incidence of leafspo t and mite attack were 
"Is() not iced on planted seedlin gs in some gardens. The gardens were 
revisited in December 1959, along wit.h a visi ting team of spec ialists from 
the Indian Agricultural Research Institute. The team also conducted a 
survey of the Yellow leaf disease affected areas, of the Kerala State along 
with mc. 

A garden at Bolanthur where some planted seedlings were rotting 
and palms wcre exhibi ting yellowing and wilting symptoms was visited. 
It was observed that the substratum in the garden was very hard and the 

water table very bigh. 

At Kanathur, a garden where a high incidence of fungal budrot was 
reported was visited. Incidence of similar bud rot was also noticed at 

Dew 'l.I1a , Punacha and Nileshwar. 
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A diseased garden at Kuthugodu was visited. Two typf'S of yellow.. 
ing of crowns which resulted in the reduction in yield and death of a few 

palms were noticed. 

During the year, the incidence or Koleroga was quite sevclc and 
even many of the garden which had not been repor ted to be attacked by 
the disease for the past so many years were attcked. The fungus was found. 
to atlack the buds of the palms too causing budrot in severe cases of infec­
tion. T he loss in yield due to J(o!eroga as reponed by the growers them­
selves was a bout 15 to 20 percent in addition to the loss of a large number 

of palms due to budrot. 

The seedlings in almost all the areas were found to be infected with 
leaf spot and softl'ot of collar clue to bacterial infection causing their death.. 

The folIol 
written and sent 

I. 	 BaY2tPPa! 

~. 13avappa 
J'>'1unhy, 

3. Bavappa, 
l\Turth)T, 

-1. Murthy, 
navappa, 

I. Bavappa, 

'2. 

Mmthy,l 

1"agaraja 

8. 

1. 

Murthy, 

Bavappa, 

IVCurthy, 

Bavappa, J 

5· 	 Murthy, 
Bavappa, ] 

6· 	 Murthy, 
Bavappa, I 

Vittal, 
1-1-- 10 1960. 
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SECTION D. - PUBLICATIONS 

The following research papers and articles of general interest were 
written and sent for publication. 

~ rticles published: 

1. Bava~lpa, K. V. A. 

't. Bavappa, K. Y.A. 
Murthy, K. N. 

and 

3. Bavappa; K. Y. A. 
:rvlurth y, K. N . 

and 

I· Murthy, K. N. 
Bavappa, K. y. A· 

and 

"Field Experimentation in Arecanut­
Part I"-Coconut Research Workert" 
Conference and Arecanut Journal, Yol 
X. 	No· ii , IB58 

"Occurrence of Chlorophyll deficiency 
in Arecanut" -Arecanut Journal Yol. 
X. No· 2, 1£'59 

" Potentialities in Arecanut Stem and 
Leaves"- Arecanut Journal Yolo X · 
No· 2, 1D59· 

" In Nlalnad, arecanut growing IS an 
expert's job" -- Indian Farming, Jan­
uary 1960· 

Articles in press: 

I· 	 Bavappa, K· y. A· and 
Murthy, K· N· 

2. 	 Nagaraja Rao, K. S. 

3· Murthy, K. N. 
Bavappa, K. V. A-

and 

·1· Iv[urthy, K. N. 
Bavappa, K. Y. A· 

and 

5· 1Iurthy, K. N· 
Bavappa, K. V· A· 

and 

6· Murthy, K. N. 
Bavappa, K· V. A. 

and 

Vittal, 
14-- 10-- 1960. 

"Morphology of Arecanut palm­
Root" 

"Plant Protection Practices in Areca­
nut." 

"Morphology of Arecanut palm­
Shoot" 

"Species and Ecotypes of Arecanut" 

" Breeding in Arecanut" 

" Floral Biology of Areeanut" 

Sd/­
(K. V. AHAMED BAVAPPA) 

Agronomist· 
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APPENDIX I 

Staff of the Central Arecanut Research Station, Vittal, South 

Kanara District, IVlysore State as on 31-3-19GO. 

S. No. 

(a) 

2 

4 

5 

6 

7 

8 

9 

10 

(b ) 

2 

3 

4 

Name & Qualifications 


Shri K. V. Ahamed Bavappa , 

B. Sc. (Ag ) 

Research Staff: 

Shri K. Narasimha iVlurth y, 

B. Sc. (\g.) 
Shri K. S. Nagaraja Rao, M. Sc, 

Shri P. Muddappa Gowcla, 
B. Sc. (Ag.), D. H. 

Shri N. Tirumaleswara Bhat , 
B, Sc. (Ag.) 

Shri Thomas Mathew, 
B. Sc . (Ag. Hon;;. 

Shri K. J . Abrah am. 13. Sc. ( \g. ) 

Shri K. K , Krishnan Nambiar. 

Shri. P. T . Sreedharan Nair 

Shri K. Kunhiramapanicker . 

Shri E. . N<lrayanan 

Ministerial Staff: 

Shri K. Raghava Rao. 


Kumari H. Shreemanthini B:l.i. 


Shri N, Lokayya Naik. 


Shri K. Thampi 


Designation 

Agron omis t 

Botan ical Asst. 

Pathological Asst, 

Agronomy Asst. 

Agrono my Asst. 

Junior Res. Ass!' 

.Junior Res, AssL 

Fieldman. 

Fieldman . 

Fieldman, 

ficldman, 

H cad-Clerk-Cum-Accountanl 

Junior Clerk. 

Store-Clerk. 

Clerk· Typist 

\0 
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Q\ 
.-t 

~ 
~ 
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APPENDIX II 

Detailed Programme of Work for the Year 1960 61 

Item No. 
in the 
Technical Name of the experiments 
Programme 

I 2 

I. 

(I) 

(2) 

(3) 

(a) 

(b) 

Breeding and Genetics of Areca 

Collection and maintenance of indigenous 
and exotic sp~cies and types of areca 

Detailed survey of arecanut gardcfls to 
assess gen~tic variation and select superior 
types 

Floral biology on areca flowering beha­
viour (Rate) time and duration of flo­
wering 

Study on the range c.f variation in flo­
wering from tree to tree in the same garden 

Study on the monthwise variation in 
flowering 

Year of 

commence­


ment 

3 


1958-59 

1958~59 

1958-59 

Year of 
conclusion 

4 

To be continued 
for several years 

-do­

1960- 61 

Remarks. 

5 

The collection was being co 
01 

made through Bureau of 
Plant Introduction 

The experiment was being 
conducted in growers' 
gardens 
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4-	 52 	 3 

(c) 	 The frequency destribution of number of 

palms flowering per \veek during all the 

weeks of flowering period is to be obtained 

in the garden. The phenomenon of early 

flowering etc. has to be correlated with 

the production of nu!f. 


To study the develop­(d) 	 Flor~,l ini tiation 
ment of spathe, spadix , 
relationship betv,-een spa­
dix and le:af production, 
the effect of age and 
season Qf opening and 

00production, spadices, C) 

abortion of spadices. 

Morphology of poUen,(e) 	 Study of pollen 

v iability in ~torage. 


(4) Hybridization and selection : 

Aims at evolving im- <(a) 	 Standardization of crossing technique. 

proved techniques. 


(b) 	 Study of h ybrid vigour and its utilization: 

To build up inbred line(i) 	 Production of inbred line. 
fo r exploiting hybrid 
vigour. 

(ii) H ybridization between distinct ecotypes. 	 For exploiting hybrid 
vigour~ 

('), 

2 	 .3 4 i} 

(iii) 	 Preliminary studies in the seggregation of To calculate how far and 
characters to what extent the: mother 

palm characters were trans­
mitted 	to the progenies. 

Pr()(luN;nn of J~ l iJ'e-SI"I"C! <;__~_______ U:tSO bO 
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(iii) Preliminary studies in the seggregation of 	 To calculate how far and 
characters 	 to what extent th(~ mother 

palm characters were -trans­
mitted to the progenies. 

(5) 	 Production of Elite Seeds 1959-60 To study the dispersal 
of pollen of areca by 
wind and then to take up 
production of elite seeds 

II Anatomical Studies 

Structure and development of fruit in areca 1959-60 	 The experiment would he 
taken up together with 
other items on co 
cytogenetics. -.j 

III Pbysiological Studies 

(I) 	 Studies on fruit-setting and shedding 1959-60 To investigate the cause'S 

of shedding of buttons 

ar>d tender nuts in areca­

nut and methods of 

control. 


(3) 	 Germination of arecanut To reduce the time taken 

for germination (Pot 

culture). 


(4) Investigations on different species of areca 	 The work would be taken 
under rainfed and irrigated conditions up soon after the diffe­

rent species of areca were 
collected. 
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IV. A. Standardisation ' of Nursery Practices 

1. Criteria for se3dnut selection: 

'Ine experiment was co·· (a, b, e) Study of the effect of age of trees, order 
mbined on a confoundedof bunches and position of seedlluts in 

1961-62 design as sugested by thethe bunch On the seednut performance 1959- 60 
Statistical Adviser. 

(c) 	 To determine the frequency of seednuts 

having different floating habits, factors 

influencing sllch habits and their relative 

merits 	 195D- tlO 1961- B2 

0:> 
co 

Cd) 	 Studies on the performance of nuts 
gathered 	at diffe'rent stages of maturity 
for seed pl.!rpo sc~; 	 ID5U-GO JD61-6Z 

2. SoWiilg experiments 

(a, b) 	 Study of different position of seednuts­
cum depth of sowing 1\1[)9- 60 1961·62 


(c, f) 	 Effect of different spac ing-cum-efficacy of 

sowing unsprouted and sprouted seeds on 

seedling performance J959-GO 1\:161-62 


(d) 	 Standardization o f media for sprouting 

seednuts 1959-60 1861-112 


2 	 3 4 	 5 .--------.----------------­
(e) 	 Effect of shade Vs . open on lhe seednut 

germination and growth of seedlings 

with perticular referen ce to sUIl -seorch 

and pests (mites) atlaek. 
 J859-60 1\]()1-62 

no o.: t_J:l~l r-\lac:: t 



seednu ts 

2 	 3 4 5 

(e) 	 Effect of shade Vs. opell on the seednut 
germination and growth of seedlings 

with perticular refet-ence to sun-scorch 

and pests (mites) attack. 1859-60 1 861-8~ 


(g) 	 Influence of post-harvest treatments and 

period of sowing on seednut performance 1859-80 1861-62 


(h) 	 Determination of optimum age of trans­
planting seedlings-cum-sowing in-situ Vs. 

transplanting of single, double and treble 

transplantations in the nursery 
 Observation plot. 

co3. 	 Storage trial of seednus and viability \0 
studies · 1958-5!J 1860- 61 

4. 	 Standardisation of the method of packing 

seedlings. 
 1960-61 L962- 83 

5. 	 Study of seednut from different arecanut 

growing tracts for their viabili ty, earliness 

in germination and vigour of seedlings. 1958-60 
 1961- 62 	 To be combined with 

ecotype study.
IV. B. Cultural Experiments. 

(I) 	 Determination of optimum spacing lUSH -59 	 To be continued 
for several years 

(2) 	 Effect ofdepth of transplanting seedlings­ Would be taken up subject
cum intervals of irrigation on growth to the availability of landand yield 1860-61 do under acquisition. 



-----

2 3 4 5 

(:i ) 

(.1 ) 

(5) 

(6) 

(7) 

tV C 

(1) 

(2) 

VI 2. 

(I) 

(b) 

Effect of different methods of interculti ­

vation on the productivity of palms 1960- 61 


Study of intercrops in arecanut gardens Hl60- fil 

Comparative studies of different gree:n 
manure-cum-cover crops for areca 
gardens 1860- fH 

Investigations of different types of areca J959 --60 
under rainfed and irrigated conditions. 

Uniformity trial--Collection of yield d~ta 1959--60 
of palms. 

Manurial c):pcrimcnts 

Determination of' optimum N . P. K. 
requiremenls of: 

Per-manently transplanted seedlings in the 1960 -6] 
garden for produci 11g- vigorous, early 
bearing and productive palms. 

Simple manurial trials on areeanut in 1960-6\ 
Ryots' gardens 

Trial with proprietory fungicidies and 
insecticides to find effectivf: control mei" 
sun~s for ali disease~ and pests. 

do do 


do 


do 

To be continued 
for several years 

do <D o 

For a r1umber Subject to avaiJilbility of 

of years land under acquisiton . 


do 

2 3 4 5 

Control of mites on arccanut including 1%9- 60 1961 - 62 -BeiI1 S- taken up on young 
smdy on the infiuenc(' of application of seedli ngs atCentralAreca.. 
insecticides to the base of seedli ngs on nut Research Station and 



------- ----

sures for all diseast~S 

2 	 3 4 5 

(1 ) 	 Control of mites on arccanut including 1959- 60 1961 - 62 'Being taken up on young 

study on the influen ce of application of seedlings atCentr:lIAreca·, 

insecticides to the base of ~eedlings on nut Research Station and 

mite nutrition. on grown up palms in 
growers' gardens. 

(2) 	 Trial on effective soil insecticide in the 1959-60 !961 - 62 Being taken up in the 
control of grubs (Pests on Roots). bearing gardens. 

(3) 	 To find cheap and elfective fungicides for 1959-60 1963- 64 
<Koleroga' or <11ahali'. 

to(4 ) 	 To investigate causes and methods of 1959- 60 
control for button shedding and tender-
nut fall. 

(5) 	 'Trial against yellow leaf spot of areca nut. 1960-6i 1962-63 Isolation, inoculation, 
etc. of the organism and 
macro and micro nut­
rient studies. 

(6) 	 Trial with micro-nu trients against Band 1960- 61 Survey will be under­
and a study of the associatioll of insects taken in the first inst­
with the disease. ance. 

(7) 	 Study of collar-rot of seedlings and influ- J960-61 1962-63 
ence of soil micro- organisms. 



2 	 3 4 5 
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(8) 	 Studies in the con trol of sun-scorching 1960-61 1962-63 

of stem. 


(9) 	 A study of husk-rotting organisms 1960-6\ 1962- 63 

vn Crop Weather Study 

(I) 	 To record meteorological data on rain· 1959-60 To be continued 

fall, maximum and minimum temperature, till the Station 

humidity, soil temperature and moisture, exists . 

sunshine and wind velocity. 


<10 

(2 ) Influence of seasonal and geographical 1959- 60 l" 

factors on the time and nature of flower­
ing and fruiting. 
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