
-~.~-~---- -- ------, ­

- .--- ­

flEL eXPERiMENTATION IN ARECANUT. PART 

By 

K. V. AHAMED BAVAi'P A.
 

Agronom ist,
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I N TRODUCTION 

Arccanut (-I reca catechu Linn), a peren­

nial plant is so different from an nu als and 
certain of the perennials that it needs special 
statistical co nsiderations Th e fact that it 
lives longer and is thus more suscept ible to 
mishaps needs greater caut i n to be besto­
wed in making plans about it . Due to the 
fairly lar ge size of the tree and by virt ue of 
its individu alit y the influence of genetic 
vari ations is like ly to be more pronounced 
than positional va ria tion. Agronomic inve­
sti gations of arecanut may broadly be 
classified int o two (a) nursery experiments 
and (b) main field exper iments. Study of 
the differen t criteria for seednut selection 
and various sowing experiments so as to get 
higher percentage of qual ity seed lings come 

Jib 

onder the fo rmer category of investigat io n 
whereas the differ ent cultural and manuri ­
experiments undertaken in bear ing ga rdens 
to improve the yield of palms co me under 
the Tatter. 

It is highly desirable that the plaint 
material used fo r any field experimentati on 
should be of homogen ous nat ure. Arecanut 
bein g a highly cross-fertilised crop t he possi­
bility of the seednu ts gathere d from open 
poll inat ed nuts (un cont rolled met hods of 
pollination) breeding true to their mother 
palm s is rather remote. Cer tain parental 
combina tions can possibily produce seed­

ling s with better vigour than cert a in others. 
Such varied behaviour of parental combina ­
tions brings in an error du e to genetic 
variation In the agro nomic experiments 
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when the nu ts us ed for such experiments 
nrc gathered fro m open polli na ted bunches. 

The effect o f th is fa ther of variability can be 

reduced by includin g a large number of 
plants in a plot. Th is will necessitate the 

use of large sized plots which again brings in 

another so urce of error, i. e., variability of 

soil. Besides, there are large number o f 
ecotypes occuring in each tract and indiscri­
minate use of seednuts these ecotyp es for 

experimental purposes ma y bri ng in another 
infl uencing factor d ue to the varied size and 

shape of nuts. It is also not known whether 
the age of the mother palm and the different 

bunches on the tree from which seed nuts 

could be gathered have any infl uence on the 
secdnut performa nce. Due to the limited 

nu mber of nuts available in a singl e bunch 

of o ne pa lm , sufficient number of nuts 
req uired for one complete experiment will 
invari ably be not available fro m the same 

and thu s necessitates the usc of nuts ga the­

red fro m d ifferent pa lms of possibly varied 

genetic co nstitut io n. Besides, the areca 
seed lings require shade in the hot months. 
Provision of a unifrorn shad e is necessa ry to 

avoid vari a tio ns due to uneven shade. 

Annuals like sesba nia were found to shed 
leaves a fter flowerin g and pod-selling. It is, 

therefo re. seen that plot exp eriments and 
field t ria ls in arecanut are affected by many 

uncontro llable facto rs that absolute accu racy 
ca nno t be expected . 

In view of the fac t that onl y much less 
or stnristica l layou ts ha ve so far heen appl ied 

to va r iou s agro nomic experiments arecanut 

certa in pr eca utio ns that may be exer cised in 

planning and layin g o ut the experiments 

with particul ar refer ence to plot size ba sed 

on the ob serva tions ma de at the Cen tra l 
recanut Research Stat ion , so as to red uce 

these error s a re d iscussed in th is pa per . 
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LIT ERATURE 

G add ( 1922) working o n the experi­

mental errors of field trial with Havea 

(rubber) found that 16 tree plots gave low 

probable error expressed as percentage of 

mean and that \ he increase in size of the 
plot above 16 gave in comparison only a 
small reduction of probable error. The 
same author while reviewing the uniformity 
of pr obable errors states that there is large 
di versity with reference to probable orror as 

given by different workers showing thereby 
that the value will probably vary with paren­
tage of tr ees, their age and the conditions 
under which they are grown . A large num­
ber of small plots is ge nera lly to be preferred 

to a few lar ge o nes. A good average size 

for general uti lity purpose is 1/40 of an acre 
(Paterson 1939). Pearce (1953) while cate­
loguing the unifo rmity t ria ls conducted by 
different workers with reference to various 
pere nnia l crops s ta tes that the choice of the 
plot size would depend entirely on circusm­
stances. He also states that in any experi­

ment the so urce of each plant sho uld be 
known a nd if it is not pr acti cable to use 
plants fro m oniy one source either each 
block should be made up in this way or a 
pseudovariate used to elimina te possible 
differences. Rec ent work at East Mal ling 
suggests that the propertion of total varia tio n 

arising out of non-positional sources is 

greatest in the case of young trees that have 
not long bee n subj ect to the effec t of their 
planting position. Conagin a nd Fraga ( 1955) 

working on coffee with two plo t sizes of 9 
and 4 plants fo und that smaller plOIS wer e 

efficient in eli mi nating d ifferences in so il 
fertil ity. Hu tc hin son a nd Pan se (1935) 
have st ressed the necessity o f ha ving nOI1­

experimrntul margins round th e experi­

men tal plo t. 
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EXP ERIMENTAL 

(a) Layout of nursery experiments. At 
the Central Areca nut Re ca rch Station, 
/ittal, all the nu r ery experiments a re laid 

out in two stages consi ting of ~i ) the 
primary nurs ery a nd (i i ) the seco nda ry nur­
sery so as to be in con formity witn the 
local practice of s routing the seednuts and 
transpla nting the same. Seed nuts of indi­
vid ual treatments ar e sown in pit s of I' to 
I ~ , square and ab out 4" to 611 depth depen­
ding upon the number of nuts to be sown. 

he soil of these pit s is loosened to a depth 
of one foo t and filled with sand to a depth 
of 3" to 4". Thi rty or more nut a re arran­
ged over these sand beds with their calyx 
end pointing upward s, just co vered with 
s ind and watered daily unless ot herwise 
stated. Beds of 6 x II' are fo rmed and 24 ' 
s routs of uniform growthselected at random 
. re tran plan ted a t a spacing of l ' x I', in 
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PLOT 

three rows of eigh t plants each with a border 
row all rou nd. The pits as well as the beds 
are laid out on the same approved statistical 
design. 

(b) Plot size for nursery experiments. 
In order to determine the optimum num ber 
of plants required for nursery experiments, 
morphological features (height, number of 
leaves, diameter at collar, length of leaf, 
number of roots and length of root) of one 
hundred seedlin gs ra ised from nut s of single 
bunch of a mother pa lm with a border now 
all round were measured. The mean, sta n­
dard deviati on and the standard deviation of 
mean were then calcul ated takin g different 
num ber of plants from 4 to 40 as units . The 
data is presen ted in Table-I. The number 
of plants per plot with its corresponding 
stand ard deviation of the mean plotted in a 
a graph (Figures 1 and 2), 
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Height No . of leaves. Le ngth of leaves D iameter at collar No. of roots Leng th of root s 
(c.m.) (c.m ) (c.m ) (c.m ) 

- -- - - --- -- - _ .- _ ._- - --- ._. ­- ---~­

Sam- sr.ne. St. si.o« sr.r». SI.On. 5 t.On. sr.o«.
 
pie Mean si.n «. of Mean devi- of Mean St On. of Mean S' . Dn of MClin St Dn of :V~ en n 5t Dn. of
 
size Mean arion Mean Mc~ n Mean Mean Mea n
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(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (II) (12) (13) ( (4) ([5) (Ic) (17) ( [8) ( 19) 

4 45'25 6'72 3'36 3'25 0'43 0'22 21'25 044 0'22 1,00 0'07 0'04 7 -25 0'44 0'22 20'00 3 00 I-50
 

8 45'00 2'14 3'25 0'43 0'15 20'75 1'30 0'46 0·96 0'09 0 03 7'50 0'7 1 0 25 19'50 374 1-32
 6,04 

12 47,25 4'67 1'35 3'33 0,47 0'14 21'92 1'50 043 0'97 0'09 0'03 7'25 0 '01 0'29 20'90 2'70 0·78
 

16 44·06 4'33 1'08 3'12 033 0'08 21'44 1'66 0·41 1'02 0' 10 0'02 7 19 0·89 0'22 20 81 5' 09 1'27
 

20 45'10 S'20 1'16 3'05 0'22 0·05 21'25 1'79 0'40 0'97 0 06 0'01 740 1,1I 0' 25 19'10 2'38 0'53
 

24 47'46 3·95 0' 84 3'21 0'4 1 0 08 21'96 1'57 0'32 0'96 0'10 o02 7'21 0'87 0'18 19'87 5'37 1'10
 

32 46'50 4'42 0'78 3' 19 0'39 007 2[ '41 1·77 0'28 0·97 0'10 0'02 7'19 1'36 0·24 19'47 2'48 0'44
 

40 46,10 5·57 0' 88 3'05 0'38 0'06 21·50 1'53 0·29 0'97 0'09 001 7'92 1'29 0'20 20'62 3'45 0'55
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(c) Provisions of uniform shade of the 
seedlings. Since banana was found to pro­
vide uneven shade to the seedlings, seeds of 
Sesbania speciosa, a tall growing leguminous 
green manure plant were SOWn in the month 
of October along the south and western 
borders of the experimental beds. The gap s 
were filled up to get a uniform stand, The 
plants were pruned at uniform height of 

six feet just before the time of flowering and 
thereafter at 15 to 20 days interval to keep 
up the height (Figure 3). Care was taken to 
remove the stray flowers that developed so 
as to prevent pod setting. 

Experiments to find out the desirabil ity 
of using nuts produced under controlled 
method of pollination for various agrono­
mical experiments, to study the border effect 
to find out the influence of age of trees, 
o rder of bunches etc., and to determine the 

optimum number of trees required for main 
field experimentation are underway 

DISCU:SSION 

The method of sprouting th e nut s 
a nd transplanting the sprouts has the specific 
advantage in that the failures due to lack of 
germination of nuts can be avoided and 
thus a uniform number of seedlings per plot 
ca n be had in the secondary nursery where 
the seedlings are to be studied for their 
morphological characters. It is necessary 

that care should be taken to exclude from 
t he experiment tree s that are mis-shapen Or 

damaged by pests or are too small to give 
the shape of tree desired or are in some 
other way going to be formed only with 
difficulty. When all unsuitable plants have 

been excluded, the final choice should be 

made a t random and also all ocated to the 
field positions at random (Pearce 1953). 
Since border effects, such as, seepage of 
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manures, effect of wider spacing etc. would 
lead to an inflation of error variance, it is 
highly necessary that border rows are 

provided for each treatment 

From the Table-I, it is seen that the 
sta nda rd deviation of the mean tend to be­
come more or less constant for 24 or more 
seedlings. hom the figures 1 a r.d 2, it is 
seen that at 24 seedl ings plot the curve ba s 
begun to flatten ou t and beyond this po int 
is begins to approximate the horizontal. It 
is, therefore. clear that there is a reduction 
in the standard deviation of mean as 
progress is made from 4 to 24 tree plots and 
tha t by increasing the size of plot above 24 

the reduction of standa rd d eviation in com­
parison with th e number of ext ra plants 
required is small. It is also interesting to 
not e that curve , with reference to height. 
number of leaves and diameter at colla r, the 
characters all which seedlings a re commonly 
compared show a more steady fa ll than the 
rest. 

In selecting planting material for field 
experiments clonal material will be ideal or 
at other times imbred seedlings are the best 
possible. Arecanut being a seed propagated 
crop the question of clon al propagation is 
out of question. Breedin g a pur e line will 
also take 40 to 45 years in view o r' the fact 
that each generation takes five to six years 

to come to bearing. It may not be worth­
while to delay the experiments for such a 
long time and as such ways and means of 
utilising the available open pollinated nuts 
to the best of advantage have to be thought 
of, From the various ecotypes occurring in 
each tract after determining their percentages 
the ecotype of most common occurrence 
may be used to avoid the error due to tbe 
variation in size of nut. In as much as it has 
been observed that young trees are more 
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subject to variation arismg out of non­
positional sources, palms of middle age or 
more will be better for the collection of 

experimental nuts . Until such time the 

superiority or otherwise of nuts from one 

bunch of tile palm over the nuts of the other 
bunch of the same palm is established, nuts 
of uniform bunches from all the trees may 

have to be collected. Using nuts from a 
single bunch for the entire experiment, if 

sufficient number of nuts are available will 
be the best in view of the uniformity of the 

material or at least nuts from different 

bunches for different replications will be tbe 

next best. When the number of treatments 
are sufficiently large as to make it difficult to 
get the minimum nuts required for a treat­
ment, the same may be reduced but 
increasing the number of replications. 

Preventing tbe pod setting of Sesbania by 

removing tbe flower buds and pruning was 

found to prolong the vegetative phase of the 

plant. 

SUMMARY 

The different factors that are likely to 

bring in error in the various agronomic 

experiments on at ecanut have been 

discussed. 

2	 A method for laying out experiments in 

the nursery has been outlined. 

3	 Twentyfour seedling plot was found to 

be the optimum plot size for nursery 

experiment. 

4	 While selecting nuts for the experiments 

care may be taken to select nuts of the 

mo st commonly occurring ecotype from 
middle aged or older palms and fro m 
the same order of bunch so as to redu ce 
the error variance. 

5	 Pruning the sesbania and nipping the 

flower buds were found to increase the 

vegetative phase of .the plant a nd th us 

provide sufficient shade. 
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