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Abslract 

Considerable differences were observed in the leaf contents of carbohydrate fractions 
in three-year old seedlings of the cultivars West Coast TaU XGangabon dam, West 
Coast Tall x Chawghat Dwarf Orange, Chawgbat D warf Orange x West Coast Ta ll, 
and West Coast Ta ll palms. The trend of changes in the different mon ths of the year 
were similar in all of them . The hybrids, however. were superior to WeT in thei r 
efficiency in the mobilization of carbohydrates. These changes observed between the 
months were influenced by the mean number of hours of sunshine per day duri ng 
this period. The daily mean temperatures did not seem to influence these changes. 
The active mobilization of the carbohydrates took place dur ing the period . when the 
rainfall also was high. 

Introduction 

Palms possess a unique characteristic feature of vegetative and reproduc­
tive phases of growth interlinked durin g the entire span of their life. This 
implies that, unlike in many dicot trees, where the par titioning Df 

photosynthates for vegetat ive and reproductive phases of growth foll ows 
a definite seasonal cycle, in the coconut palm. such pa rtitioning is a conti­
nuOUS process. Being a tree crop of long life and continuous productivity, 
the palm is influenced considerably by the environmental variables in its 
productive features (Marar and Pandalai, 1957 ; Ziller, 1960). The nature 
of metabolic cycles as influenced by the environmental changes that have 
a direct ro le on the growth and productivity have not, however. been 
reported so far. The seasonal changes in the carbohydrate fractions in 
coconut palms in relation to solar radiation, temperature, and rainfaU 
were the subject for the present study. 

Materials and Methods 

Three year old seedlings of West Coast Tall x Gangabondam, West 
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Coast Tall x Chawghat D warf, Chawgha t Dwarf x West Coast Tall, and 
West Coast Ta ll palms growin g under rainfed conditions were used in the 
study. Ten palms fro m ea h of t he ca tego ry ~ ere selected. Leaf sam ples 
were drawn fro m the yougest full y opened leaf once every month fo r 12 
months. Each ti me, two leaflets from t he middle of the leaf were 
collecte<;l between 10 A .M. aud I I A.M. and they were d r ied immediately 
at 95°C in a ho t a ir oven . The fine ly powdered samples were analysed fo r 
carbohydra te fcacti us. 

Total carbohydrates were extracted accord ing to the method o f Hage­
don and Jenson (l9J3). Total sugars and starch were extracted accor­
ding to the method of Highkin and Frankel (1962). For sugar est imation, 
the method of Somogyi (1 £)52) was employed. 

The mean temperatures were recorded using maximum/minimum t her­
mometer housed in a Stevenson ' s screen . H o urs of bright sunsh ine were 
recorded using a Campbeil Stokes type sunshine recorder. 

Results and Discussion 

The results are presented in Figs. I and 2 and Tables 1 to 3. Considera­
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Fig . I. Seasonal changes in total carbohydrates, starch and sunshine hours in the 
hybrid WCTxG, 
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Fig. 2. Seasonal changes in sugar levels in the hybrid We T x G hybrid. 

ble variation in the carbohydrate fractions were noted during different 
months in aU the types studied. The seasonal variation also showed 
the same trend in all of them. These seasonal changes as obtained in 
T X G hybrids are sbown in Figs. 1 and 2. The total carbohydrate 
and starch conten t showed a rapid increase during the months of April 
and November (Fig. 1). In both Lhe fractions, the concentration 
was reduced by 30-50% during July-October. The number of sunshine 
hours was maximum, ranging 8- 10 hr/day during January to May and 
;> gain in November and December, whereas d uring June-Sep tember, the 
number of sunshine hours was lowes t ranging from 2-4 hr/day only. 

The to tal sugar content as weJl as the non-reducing fractions showed an 
increase d uring J uly, and again later in November (Fig, 2). 

The hybrids and Tall palms showed considerahle variation between 
them in the total carbohydrate, starch, and suga r fractions. The magni­
tude of changes in the levels of carbohydrate fractions in different 
months was more in the hybrids. The mean temperature recorded 
during tbis period of study also ranged from 2rC to 31 °C. The data on 
the rainfall recorded during the study are represented in Table 3. 

DEC. 



0 
tv

TABLE 1. Total carbohydrate and starch contents in the leaves of coconut hybrids and cultivars (expressed in mg/IOO mg dry weight) 
0­

Tota! carbohydrate Starch 

Month 

WCTx G WCTxCDO CDOxWCT WCT WCT x G WCTx CDO CDxWCT w eT 

January 7.39 6.98 7.15 8.68 5.38 5.21 4.62 4.22 

February 7.48 8.25 7.53 6.08 4.79 4.19 5.55 5.94 

M arch 8.10 7.98 7.10 8.73 4.85 5.20 5.1 5 6.11 

A pril 11 .55 10.39 9.98 9.23 7.64 6. 91 6.87 7.18 
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~ TABLE 2. Total sugar, r educ ing and non-red ucing sugar fractions in the bybrids an d WCT palms (expressed in mg/ IOO mg dry weight) ~ 
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TABLE 2. Total sugar, red ucing and Don-reducing sugar fractions in the hybrids and WCT palms (expressed in mg/IOO mg dry weight) f:' 
~ 
;:: 
~. 

Total sugars Reducing sugars Non-reducing sugars ~ 
;: '" ~ 

Month WCTx WCTx CDOx WCT weT x WCT x CDOx WC T WCT x WeTx eDO x WCT 
Sl 
~ 

'" 
G CDO WCT G CDO WCT G CDO WCT .,£l. 

..., 
;: '" 

January 2.20 2.50 1.7 1.8 0.63 0. 70 0.32 0 .71 1.57 1.80 1.38 1.09 

February 2.10 1.90 2.3 2.2 0.45 0.47 0047 0.86 1.65 1.40 1.83 I.J4 

March 2.60 2.20 1.2 1.7 1.20 0.71 0.36 0.82 lAO 1.50 0.84 0.88 

April 1.50 1.70 1.5 1.3 0.20 0.30 0. 32 0.21 1.30 140 I.l8 1.09 

May 2040 LSO 1.9 1.4 1.10 0.46 0040 0.61 1.30 1.10 1.50 0.79 

June 2.80 2.80 3.2 3.1 0.75 0.61 0.38 1.69 2.05 1.20 2.34 1041 

July 4.50 4.20 4. 5 3.4 0 .44 0 .77 0.34 0 .39 4.06 3.43 4.16 3.01 

August 2.60 2. 10 2.6 1.8 0.46 0.50 0.53 0.75 2.14 1.60 2.07 1.05 

September 3.20 3.60 3.4 3.4 1.70 1.62 LSO 1.75 1.50 1.98 2.90 1.65 

O ctober · 3.40 2.50 3.8 3.3 1.57 1.31 1.67 1.54 1. 83 1.20 2.13 1.76 

November 3.80 4.70 4.6 4.3 1.41 2.10 1.98 2.1 2 2.39 2.60 2.62 2.18 

December 3.12 3.60 3.6 3.8 0.78 0.76 0.93 0.83 2.34 2.80 2.67 2.97 

N 
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These r TABLE 3. Mean sunshine hours per day and total ra infall in different months 
mobiJiz 

Month Average daily sunsh ine Total month ly rainfa ll hand se 
hours (rnm) 

In co 
January 9.9 mately 
February 9.8 The pre 
M arch 9.5 J3.5 hydrate 
April 9.0 19.4 season a 
May 9.0 J60.0 crease iJ 
June 2.8 1332.3 content 
July 2.3 954 .2 and org 

morpho 
Sep tember 4.9 545.1 

August 2. 3 986.1 

understa 
October 5.6 254.1 infloresc 
N ovember 8.6 67.0 would b 
December 9.7 that WOI 

The seasonal changes in the carbohydra te fr.!ctions were found to be 
related to the changes in the number of sunshine hours per day. The 
number of sunshine hours are highest during January-May, when a rapid 
increase in the to tal carbohydrate and starcn contents . noted. The 
period of sunshine falls harply to very low levels of 2-3 hr/day during 
June-August, when a rapid decl. ine in total carbohydrate and starch con­
ten t also observed. A light increase in these fractions noted in Novem­
ber again corresponds with an i crease in sunshine hours. 

The alcohol soluble sugar cOnle t recorded a peak during July which 
coinc ides wi th low total carbohydra te and starch contents and low sun­
shine pe riod. As much as 80% of soluble sugar content was found in the 
non-reduci ng fraction during th month of July. Thus, higher contents of 
carbohydrate and starch in the leaves arc the result of higher sunshine 
hours per day while the inere sed soluble sugar content. especially the 
non·red cing frac tion is due to low sunshine hours per day. The period 
of high ra infall also appears to have some association with rapid changes 
in the soluble rractions of the carbohydrates. Since the temperature did 
not record much variability during the period of study, tbe observed 
changes could n t be related to tbis factor. 

The rate of production 0 leaves in WeT palms is higher during June­
November (Marar and Pandalai, 1957). The period of active mobilization 
of carbohydra tes observed durinf! the present tudy c::>incides with tbe 
period ofac tive leaf production. The leaf production during the peri d 
of study was higher (about 8 leaves) in th hybrids than tbat in the WeT 
(about 6 leaves). The magnitude of changes in carbohydrate fract ioDs 
appe s to influence the growth. The increase in carbohydrate content in 
A pril ranges fro m 30-42% in the hybrids, as against about 6~~ in the 
weT. Tne increase in the concentration of alcohol soluble sugars in July 
was 42-54 % in the hybridS, While it was only about 8% in the WeT. 
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These results· indicate that the hybrids are more efncient than weT in 
mobilization of carbohydrales. The period of active synthesis on the olher 
hand seems to fol1ow the period of high sunshine hours. 

In coconut palm, the development and growth of inflorescence are inti­
mately associated with the development and growth ofleaves (Patel, 1938). 
The present study indicates that the synthesis and mobilization of carbo­
hydrates in the leaves follow a definite pattern and it is influenced by the 
seasonal changes in solar radiation and precipitation. The period of in­
crease in dry matter is associated with the rapid increase in [he starch 
content in the leaves. More intensive studies at the subcellular, cellular 
and organ level in associat ion with detailed studies on the sequences of 
morphogenesis in the developing bud in young palms would be helpful to 
understand the critical phases, if any, in the growth and development of 
inflorescence in cocoout palm. Information on this aspect of pbysiology 
would be helpful for determining the best period for application of inputs 
that would ensure maxi mum productivity. 
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Dlscussions 

Pethiyago da : Did you also study any diurnal fluctuation of leaf carbohydrate levels? 
Any comments on export of carbohydra tes out qf the leaf ? 

Kas turi Bai : Yes. On the firs t questions that we studied was the changes in starch 
a nd sugar concentrations in the leaf tissue from 6.00 AM to 9.00 AM. The changes 
in starch con tent were considerable 
O n the secoml quesUon, I have no comments to make. 

Venkateswaran : What is the rela tionship belween lhe variations in carbohydrate et c. 
to the variations jn yield? 

Kasturi Bai : This was not investiga ted in the present study as the malerial is yet to 
commence bearing. 


