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rositioD •t= Place .... Gaopoaphio Geomagnetic ·CoapaS8
E. LODg. Lat. 1£. LODe- tat_ Iac1iDatioJl 

1 -.064 !oqs:taba. 185 218 258 -24 -42 
2 +.032 !utui1a 189 148 262 -16 -31 
3 -.040 Apia 188 148 262 -16 -30 
4 -.108 SuTe. 178 188 253 -23 -40 
5 +.060 liJla 168 18S 241 -24 -42 

~ 

6 ....,215 loumea 166 228 240 -28 ~,~8 

7 -.052 !atBJDba. 160 88 231 -15 -27 
8 -.054 Rabaul 152 48 222 -13 -21 
9 +.010 Port Koresby 14"1 98 218 -18 -30 
10 +.088 Ho11andia 141 35 211 ~13 -21 
11 
12 

",:",,032 
-.153 

JlaD.i1a'· 
Be1uran 

121 
118 

15K ,. 190 
1S7 

+4 
-5 

+16 
.<)\$'. 

- 6 
13 -.083 KuohiDg 110 2R 179 -9 -15 
14 +.107 Baria 107 lOB 176 -1 of" 3 
15 +.088 Kuala Lumpur 102 31 171 -8 -16 

"-" -.278 Port :Blain 93 121 162 +1 + 7 
17 +.004 !expur 93 21lf 163 +16 +39 
18 -.080 Dacca 90 24B 160 +13 +33 
19 -.009 Columbo 80 78 148 -17 .,)6 
20 +.040 Cuttaok 86 211 156 +11 +27 
21 +.059 lladraa 80 131 ~O + 3 +10 
22 +.028 Jladurai 78 lOB 148 0 + 3 
23 +.053 Manga10re 75 1311 145 + 4 +11 
l4 -.llS Jlauritiua 58 208 123 -27 -54 
~5 +-061 Za:uibar 39 68 106 -10 -36 
?6 *~1J.2l' Ibada:a 4 8. 75 +11 - 5 
~7 +.010 Lome 2 6R 73 +10 - 8 
.~ +.010 Aoora 0 6. 71 +10 -7 

':'9 -.046 Abidjan )56 51l 66 +10 - 9 
0 +.023 Freetown 347 81 58 +15 + 4 
1 +..173 Paramaribo 305 61'1 15 +17 +35 
2 +.270 Georgetown 302 7B 11 +18 +38 
3 +.026 lC1qston 2S3 1S. 351 +29 +52 

"Desoription ot the Earth' a Main Jla.gnetio Pie1d and ita 
8ecular Change 190'-194'- luTe and 71em4••• D.!•••• C.I.W. 
PUb1ioation 10. '78; 1948
 
Pie1d tor 194' as t~luate4.
 

Geomagnetic Latitude, pages 28-33 
Geomagnetio Lougltude, pages 34-39 
Ino1tDation page. 454-461 
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I Fig. 5-Map showing locations of IGY whistler stations. Curved lines are geomagnetic coordi~~at~.s. T-" 
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Separatum EXPERIENTIA 78, 321 (1962)
 
Birkhauser Verlag, Basel (Schwr-iz)
 

Asymmetry and Yield in Cocos nucifera L. 

The leaves of.Cocos nucijera L. are arranged in a right
handed of left-handed spiral, the angle between corre
sponding leaves in successive whorls being about 30°. The 
frequency of lefts among 3028 trees in India was 52.05% 
(DAVIS 1) and among 13842 trees elsewhere it was 52.90%. 
The asymmetry is not inherited (DAVIS 1 ) and has been 
regarded as trivial. 

Of the 384 trees used at the Central Coconut Research 
Station, Kayangulam, Kerala (India), for trials of micro
nutrients, 177 were left-spiralled. They were divided into 
three groups, healthy, moderately affected by a major 
Root (wilt) disease, and severely affected. The me'j-n 
number of nuts per year borne by the right-spiralled and 
left-spiralled trees in these groups between 1955 and 19('iO 
inclusive are shown in the Table. 

The figures for the healthy trees give t = 2.721 (126 
degrees of freedom). The probability for a difference of 
that magnitude or more being small (P = 0.0076), the 
assumption that left-spiralled trees give higher yields is 
strongly substantiated. The figures for the diseased trees, 
though not quite significantly different, strongly reinforce 
the significance of those for the healthy trees. 

As neither the nuts nor the kernels from the two types 
of trees were weighed separately, it is, of course, possible 
that the total mean weight of copra produced by the left 
spiralled trees was not greater than that from the right
spiralled. Nor is it claimed that all races of coconut, in all 
soils and climates, behave in this way. However, the 

Average number of nuts produced per tree per year 

Condition of trees No. of trees Nuts per tree/year 
right left right left 

Healthy 70 58 53.93 65.25 
Moderate disease 67 61 32.60 35.98 
Severe disease 7U 58 18.58 23.15 

1 



2 

biological fact here presented is, I believe, novel. Many 
explanations can be suggested for it, of which I hope to 
discuss some elsewhere'. 

Zusammenjassung. Die Blatter der Kokospalme (Cocos 
nucijera L.) sind in links- oder rechtsdrehenden Spiralen 
angeordnet. Zahlungen an einem grossen Material indi
scherund nichtindischer Palmen (3028 bzw. 13842 Baume) 
ergab ein geringfiigiges Uberwiegen der linksdrehenden 
Blattspiralen (52,05% bzw. 52,90%). Der Drehsinn der 
Spiralen erwies sich, wie Kreuzungsversuche zeigten, als 
genetisch nicht fixiert. In fiinfjahrigem Feldversuch 
(1955-1960) lieferten Palmen mitvlinksdrehenden Blatt 
spiralen einen signifikant grosseren Ertrag an Kokos
niissen. 

T. A. DAVIS 

Biometric Research Unit, Indian Statistical Institute, 
Calcutta (India), March 5, 1962. 

1 T. A. DAVIS,]. Genet., 5~, 42 (1962).
 
2 Help received from the Indian Central Coconut Committee fur
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