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INTRODUCTION

Pineapple [Ananas comosus (L.) Merr.] belonging to the family 

Bromeliaceae is a choice fruit o f India. The unique fruit qualities and high 

productivity under marginal condition makes pineapple a commercially important 

fruit crop. It is having great demand both in fresh and processed forms in the 

intemationai market. In Lidia pineapple is mainly grown in the states of Assam, 

Kerala, West Bengal, Tripura, Meghalaya, Bihar and Karnataka because of the 

congenial humid tropical climate.

In Kerala this fruit crop occupies an area of 10692 ha with a production 

of 84599 tonnes (FIB, 2002). Suitable climate, product diversification and new 

avenues of marketing make pineapple cultivation in Kerala a profitable 

entrepreneurship. The two important varieties recommended for large scale 

commercial cultivation in Kerala are Kew and Mauritius. Of late the variety 

Mauritius has gained more importance in Kerala owing to its better keeping quality, 

short duration, better taste and flavour as compared to Kew.

Pineapple is planted in trenches, in beds and on flat land, depending 

upon the suitability of land, variety and desired number of crop cycles. Trench 

planting is recommended for Kew pineapple, whereas, surface planting is 

recommended for Mauritius by Kerala Agricultural University (KAU, 2002). The 

system of planting also decides the planting density and growth. Optimization of 

plant density by .adopting suitable system o f planting and spacing is necessary to 

achieve high production and productivity. Under well designed plant orientation by 

optimizing population, high ydeld and acceptable size and quality of fruits is 

achieved (Chadha et a l , .1977). The plant population followed by farmers is very 

lo w  as compared to the recommendations of the Kerala Agricultural University 

(KAU, 2002).

For optimum plant population to be maintained a thorough knowledge of 

the root activity and-root level interactions with reference to nutrient and water 

uptake is essential. Studies related to these aspects are lacking in pineapple.



A knowledge of the spread o f active roots in the soil is useful in 

determining the exact site and time o f  fertilizer application for the effective and 

economic utilization o f  the nutrients. It is also important in understanding the extent 

o f soil space explored by component species in poly culture in view o f the 

competitive or complementary root level interactions. Despite the importance o f  the 

root system, studies on it have been very few and scattered, primarily because o f the 

difficulties encountered in examining the roots in their natural environment.

Considerable amount o f  variations have also been observed in the rooting 

pattern o f  same variety as well as that o f different varieties o f the same crop under 

different systems o f  planting and planting densities. Hence it is necessary to study 

the variations in rooting pattern in the two cultivated varieties o f  pineapple with 

respect to method o f  planting as well as spacing. This in turn will help in modifying 

the cultural pra'ctices like method and location o f  fertilizer application, irrigation as 

well as optimum spacing, for high yield and productivity. Keeping in view o f  the 

above factors, the present study on the rooting pattern o f pineapple was undertaken 

with the following objectives.

o  To study the active root zone o f two varieties o f pineapple under 

different methods o f planting by employing 32P so il, injection 

technique.

o To study the uptake as well as sharing o f radio active phosphorus by 

two varieties o f pineapple under different systems o f  planting.





2. REVIEW  OF LITERATURE

The knowledge of root system is of utmost importance for the proper and 

scientific management of a fruit crop. Root activity patterns have been studied in 

detail in a number of perennial crops like apple, citrus, banana, mango, coconut, 

rubber etc. However, informations on the above aspects are scant)' in pineapple. The 

literature available, on the root distribution pattern of important fruit crops and 

plantation crops are reviewed and presented in this chapter under the following 

headings.

o Root system studies

• Root distribution pattern of crops

• Use of radioisotopes in-root activity studies 

° Root activity pattern of crops

• Root activity as.influenced by variety

• Root activity as influenced by planting density

• Root activity as influenced by method of planting

o Root competition

2.1 Root system studies

The interest in root studies in crop.plants was started early in eighteenth 

century as reported by Bohm (1979). Sachs was the first who used this technique.

A scientific excavation technique to study the foot system o f crop plants 

.was developed by Weaver (1926). The acceptance of the traditional profile wall 

method came when Oskamp and Batjer (1932) made intensive root studies on 

orchard trees, by' this method. Later the. discoveiy o f monolith method 

(Pavlynehenko, 1937) led to more studies concerning roots.

The introduction of radiotracers in root research by Hall et al. (1953) 

seems to be an important landmark in the field of root studies. One of the most 

common root study methods, which combined pictorial presentation with



quantitative determination ot tfte root system of the plants, is the needle board 

method (Schuurmarm and Goedewagen. 1971). Subsequently modem techniques 

involving root cellars and underground root chamber (rhizotrones) were developed 

(Karnok and ICucharski, 1982). This-facilitated more reliable and easy methods for 

studying root system.-

2.1.1 Root distri rn of important fruits and plantation crops

he direct methods o f investigating root systems include excavation, 

needle board method, monolith m ethod,;profile wall method etc. They provide 

substantial information on root suiface area, root biomass, length and thickness of 

roots, root volume, extent, of vertical and lateral spread etc. depending on the way 

the experiment is designed. Despite the cumbersome and often time consuming 

nature o f the methods, root systems o f several fruit trees and plantation crops have 

been studied.

2.1.1.1 Fruit crops

Apple „

Earlier studies made in apple by Oskamp (1932) and Sweet (1933) 

showed a rooting depth o f 2.5 m for a matured ‘Baldwin’ apple in a well drained 

soil. Examination of a 26 year old tree of Jonathan apple in a sandy soil by Tamasi 

(1959) showed that the roots occupied an area of 134 square metre while the crown 

occupied an area of 44 square metre, thus 69 per cent o f the fools occupying under 

the crow i spread. Pasinova (1960) reported that in 14 to 40 year old apple trees 

about 30-60 per cent of the roots are within a depth o f 20-40 cm.

According to Doll (1961) the roots of a 1 year old apple tree showed a 

■horizontal and vertical spread o f 75 cm while four year old tree showed 3.35 m 

vertical spread and 4.82 m lateral spread. Studies of Babuk (1971) indicated that 

most of the roots of older apple trees were present in 80-100 cm soil layer. Pavan 

(1995) found that the greatest root density was in the 10-20 cm soil layer.



In banana the laterally spreading roots generally extended to a distance of

5.2 in and descended to a depth of 75 cm in the soil, with majority of the roots 

confining to a depth o f 15 cm (Fawcett, 1913). He also found the minimum 

penetration to a depth of 140 cm. A horizontal root growth of 3.0 to 3.6 m was noted 

by Swarbrick (1964). Godefroy (1969) stated that banana roots penetrated to a depth 

of 80-100 cm when grown in alluvial soils. The banana plant mainly utilizes 

nutrients from a very limited soil depth due to shallow root system'as generalized by 

Bose (1985). According to Araya et al; (1998) root weight of banana ev. ‘Valery’ 

was found highest in the top 15 cm of soil. More than 65 per cent of the total root 

weight was found in the upper 30 cm of soil.

Citrus

Studies in Sicily on the roots o f sour orange by Baldini (1957) revealed 

that most o f the roots were confined between 10 and 20 cm laterally and at a depth 

o f 40 to 70 cm. Cahoon et a l  (1961) concluded that 0 to 10 cm depth of the soil 

contained majority o f the roots and irrigation had a pronounced effect on the 

percentage o f roots in each soil, depth. Aiyappa and Srivastava (1965) observed that 

the highest concentration of all kinds o f roots including thick roots was at 0-15 cm 

radial distance in C'oorg mandarin, but the fibrous roots were more beyond 90 cm. It 

was also found-that the root system extend 10.2 cm vertically and 160 cm 

horizontally in a one and a half year old Coorg mandarin. Roots o f 2 V% year old 

seedling mandarin plants grew vertically to about 224 cm and laterally to about 351 

cm in healthy trees to 191 and 269 cm in less chlorotic trees and to 199 and 179 cm 

respectively in severely chlorotic trees (Aiyappa and Srivastava, 1968). The heaviest 

concentration o f feeder roots in a three and a half year old mandarin was found in 

the top 60 cm soil column (Aiyappa et a l , 1968).

A study on eight year old Gandhraj lemon by Ghosh and Chatopadyay 

(1972) revealed that majority o f the roots (78%) were confined in the top 25 cm soil. 

Excavations of 15 year old sweet orange trees in deep plain lands revealed it to be a 

surface feeder with about 66 per cent of the total roots concentrated in the surface 

soil upto 25 cm depth at a radial distance of 50-100 cm (Ghosh, 1974). Chandra and 

Singh (1979) reported that in six year old eureka lemon the highest root density zone

Banana
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was found to be at 0-60 cm radial distance to a depth of 0-20 cm. Chandra and 

Yamdagni (1983) concluded that 0-60 cm radial distance and 0-25 cm depth 

constituted majority o f the roots o f 12 year old pearl ianjelo during summer and post 

rainy season. In a study on root distribution of ‘Cleopatra’ mandarin with ‘Pera’ 

sweet orange scion (Oliveira et a l 1998), the effective rooting depth and the 

effective rooting .distance was found to be 0.6 m and 1.65 m respectively.

Grapes

Root excavation studies of ‘Concord’ vine by Doll (1958) on a terraced 

vineyard in Iowa showed that in fertile soil, the vines had a maximum root extension 

of 6.6 in with vertical spread of 5.9 m  as against its lateral and vertical spread of

7.25 and 2.85 m  respectively in a less fertile soil. Studies conducted by Chelam

(1974) at the Agricultural College, Coimbatore on the root system of eleven year old 

grape vine, varieties Anab-e-Shahi, Kali Saheb, Pachadraksha, Bangalore Blue, 

Muscat and Humberg indicated that many o f the growing roots were confined to a 

depth o f 90 cm o f which a greater part being in the 20-40 cm depth. Richards (1983) 

observed that while most o f the roots o f grapes occurred in the top 100 cm of the 

soil, the absorptive lateral roots were concentrated between 10-60 cm depth. Sawaf 

et al. (1985) shown that in Vinifera grapes on heavy soils under rainfed conditions, 

fibrous roots grew upto a depth of 1.5 m whereas, in shallow sandy soils under 

irrigation majority o f the fibrous roots were found within a depth o f 50 cm. In six 

year old Thompson seedless variety o f grape the maximum root density was found at 

0-50 cm radial distance and 15 cm soil depth (Prakash et al., 1989).

Guava

Ghosh (1-974) found that 48 per cent o f the total roots were concentrated. 

in the surface soil upto .25 cm depth. According to Purohit and Mukherjee (1974) 

feeder root density was much higher-during rainy season as compared to summer 

season at a lateral distance of 120 cm and upto a depth of 15-30 cm during summer 

and 0-15 cm during rainy season. Bhutani et al. (1976) observed that tree growth 

and root development o f Allahabad safeda were not affected by calcium carbonate 

layers and the intensity of roots at 60 cm depth was one and a half times more than 

that at 90 cm. Demh.
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Mango

Singh (I960) reported that mango tree possess a very long tap root system, 

which continues to elongate till it reaches the water table and by that time few anchoring 

branches also develop. He also opined that the effective root system of an 18 year old 

mango tree, grew to a depth of 1.2 m will) lateral spread of 1.6 m. Root excavation 

cmHire by Ghosh (1974) showed that 44 per cent of the total roots o f mango are 

ron™ntrat«l in the surface soil upto 25 cm depth and to a lateral distance of 50 cm 

from the trunk. The feeder root distribution of mango was studied by Bojappa and Singh

(1975) by soil auger sampling. They found the highest concentration of feeder roots in 

. the zone close to the tree (60 cm) at the top 15 cm layer of soil. About 80-90 per cent of 

the feeder roots were within the peripheral 180 cm.

Pineapple

Collins (1960) reported that in pineapple variety ‘Cayenne’ the roots 

originating from the basal portion o f stem eventually reach the soil within a radius of 30 

cm. According to Inforzato et al. (1968), the roots o f 12 month old pineapple grow to a 

depth of 1.3 m and 95 per cent of the roots were confined to the top 20 cm of soil. 

Purseglove (1975) reported that in pineapple there are two types o f roots called axillary 

roots, which do not enter soil, and remains tightly wound around the stem at the leaf 

axils and are often flattened and the soil roots, growing from the underground portion of 

the stem. Samson (1980) opined that the roots of pineapple do not grow deeper than 50 

cm. They rarely extend below 30 cm depth but the lateral spread may extend beyond the 

drip area o f the plant. Chadha et a l (1998) reported that the root system ofpineapple is

adventitious,, dense and shallow and is concentrated mainly in the upper 15 cm o f soil,
and rarely extends tn a H^nth nf cni

2 .1 .1.2 Plantation crops

Arecanut

r r ? r  0 9 s , )  ret" ,ed t o ' re"s  “f “ “sides o f the bole and most o f  them reside very close tn th. , ' ■,

60 cm radius. Bhat and Leela (1969) observed that about 61-67 p e L Z Z e  “ T  
«  p .i,„  f 0 -  w iW n ,  1> )ta

beyond 100 cm th*" 1 r v roo*s exiended> 00  « .  u .  * .  f0„ d w  i i c ^  M  ^



,  , f1(~  Accordin' 1 to M ohapatra ef al. (>971) a four year old ,
o f 50 cm o f  the surface. A cco .dm , P ^  ^  ^

palm had 96 per cent o f  >ts roots spread m zon • Khade,

Bhat (1978) found that the areca roots penetrated to a ep '
• r nalm and reported that about

( 1993) review ed the root distnoution o f arecanut pa P
t  A within a radius o f 100 cm from the trunk and penet 

cent o f  roots w ere found within a raoiw.

a depth o f  2.6 m.

Cashew

Tsakiris and N orthwood (1967) stu<----------------

cashew trees growing on soils o f  loamy to  sandy loam texture and found 

root o f  a three and a half year old tree extended to a depth o f  over 3.2

diameter o f  S.8 cm at a soil depth o f 46 cm. Khader (1986) observ

seedling raised cashew tree, over 67 per cent o f  the thick roots and 26 p

fine roots w ere confined to a radius o f  50 cm from the base of the tree.

year old cashew trees in a plantation at Thrissur showed that in a shallc

cashews develop an extensive root system with the majority (89.3%

within 300 cm o f  the plant laterally and within the top 100 cm o f soil 

1995).

Cocoa

The studies conducted by McCreary et tf/?943) showed  

tree had an extensive spread o f  lateral roots, majorityltheni lying i 

cm layer. The taproot grew to 50-120 cm length I

Patarava (1968) reported that greatest coiration o f f eec

at a depth o f  10-30 cm and minimum roots in tJ~60 cm ]aye

excavation studies by Bhat (1983) indicated veitlcakation 0f ^

m and a lateral extension to l.?5  m. He opined t/er 67
I per cej

were seen in the 0-50 cm soil layer both horizont/f vei tica//y ^

(1993) reviewed the root distribution pattern o f pad  reported f 

surface feeder with majority o f  the roots lying in /c e  iayer up(Q '



. Coconut

. Root studies carried out at Veppankulam showed that a great majority of 

the roots were confined to die 16-60 cm layer o f soil and that the number of roots 

produced by the palm increased with the increase in level o f fertilizers applied 

(Anon, 1970).

Kushwah et a l  (1973) from their studies on rooting pattern o f coconut 

observed that, the,palms receiving regular cultivation and manuring produced the 

highest number of roois. They found that over 82 per cent o f the roots resided in 31 

to 120 cm soil depth and only 8.7 per cenvof the roots went below 120 cm. About 74 

per cent o f the roots produced did not have lateral'spread beyond two meter from the 

trunk. Jalil (1982) observed that upper most 50 cm soil layer constitute the highest 

root density in coastal clay soils o f Malaysia. Louis and Balasubramahian (1983) 

found that as much as 60 per cent of the roots o f eight year old palni lay in the 31 -60 

cm soil depth and only three per cent o f the roots could be found in the top 15 cm 

layer. In an alluvial soil of northern Venezuela, the coconut roots were found to 

concentrate in the top 30 cm soil layer within an area o f 1.5 m radius (Avilan et al., 

1984). According to Pomier and Bonneau (1987), under non-limiting conditions, the 

roots o f coconut can reach a depth o f four meter although about 50 per cent of the 

roots are found-.in the surface 0-50 cm soil-layer. Studies on the root system 

distribution of dwarf coconuts by Cintra et al. (1992) shown that the greatest 

concentration o f roots lies at a depth of 0 :2 -0.6 m. It was discovered that around 70 

per cent o f total roots and 65 per cent o f the fine roots were found within one meter 

radius around the stem and 90 per cent o f total roots within a radius o f f ,5 m around 

the stem. Maheswarappa et al. (2000) reported that in coconut the-effective root 

zone for agronomic management is within one meter radius o f the trunk for six year 

old palms compared with a  two meter radius for 26 year old palms.

Oil palm

Ruer (1967) reported that in adult palms, the total quantity o f absorbing 

. roots .in surrounding circles increases at least to a radius o f  3.5-4.5 m. The greatest 

quantity o f roots is in the top 15-30 cm of soil. .Nair (1993.) reviewed the root 

distribution pattern o f oil palm and reported that majority o f the active root system 

lies at 5-35 cm depth. The total quantity of absorbing roots extends a radial distance



o f  3 .5-4.5 m. The highest root activity is at the surface within 100 cm lateral 

distance from the palm. Beyond 300 cm there is a decrease in root activity.

Rubber

Soong (1976) on the evaluation o f  the vertical distribution o f  feeder roots

o f  rubber found that the greatest root proliferation was in the topsoil and the

proliferation decreased rapidly with depth. Kumar (1993) reviewed the root

distribution pattern o f rubber and reported that taproot was observed to be about 1.5

m  and 2.4 m deep respectively, in trees o f  three and seven to eight year o f  age. The

lateral roots were seen extending upto six to nine metre in the young plants and

beyond 9 m in mature trees. Samarappuli et al. (1996) reported that feeder root

density was significantly different between lateral distances from the base o f the*
rubber plant and in their vertical distribution with the highest percentage o f  roots 

being in the surface soil layers, 0-10  cm and 10-20 cm in the region o f  120 cm 

circle.

2.1.2 Use of radioisotopes in root activity studies

. Many methods with radioactive isotopes have gained significance in root 

studies during last three decades. They have been used in recent times to determine 

the distribution pattern o f active roots, both in terms o f area around the individual 

trees and also its rooting depth. In contrast to the traditional methods, isotope 

technique is a non destructive and precise method which provide information on the 

underground parts more precisely, quickly and easily. The soil injection and plant 

injection techniques are now the common radioisotope aided methods employed in 

studying plant root system under field conditions. The development and activity o f 

plant roo t system in natural profile was first measured with a radioactive tracer by 

L ott et al. (1950) and then by Hall et a l  (1953). The soil injection techniques 

developed by Hali et a l  (1953) employing 32P radio isotope has been widely used 

for studying the root activity pattern o f  plants. Several workers like Fox and Lipps
. t *

(1964) and Russel and Ellis (1968) have suggested that root distribution and root 

activity in different soil depths can be accurately and easily assessed by studying the 

uptake o f  radioisotopes placed at specified depths in the soil.
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The 32P plant injection technique for studying the root distribution of 

cereal ro.ots was first described by Racz et al. (1964) and subsequently modified and 

improved by Rennie and Halstead (1965). :

* * * < 32The most, commonly used radioisotope in root activity studies is P. 

Occasionally, 8(*Rb and 33P were also used (Saizdel Rio et al., 1961; IAEA, 1975).

32 P is a high energy pure beta emitter with a half-life o f 14.3 days. It is mostly 

preferred because of its safe handling characteristics, low price and relatively shorter 

half-life. It is relatively immobile in the soil to ensure its absorption by the plant 

from the point of its placement in the soil, at the same lime mobile in the. plant 

system to ensure rapid translo cation in the plant. Root activity studies' using 

radioisotope have been studied in a number o f fruit crops and plantation crops.

2.1.2.1 Fruit crops

Apple

Atkinson (1974) observed that in a two year old apple tree the absorption 

of 32P from 30.cm depth was greatest and in a -25'year old apple cultivar absorption 

was greatest from 90 cm.

Banana

Walmsly and Twyford (1968) studied the uptake o f nutrients by 

‘Robusta5 banana plant at two stages of growth and found that the active, zone of 

nutrient uptake by two month and five month old plants v/ere within a radius of 1.5-

2.4 m  respectively. It was also found that the feeding roots did not extend for more 

than a circle o f 2.4 m radius in both heavy and light soils. Root activity studies in a

two year old banana variety ‘Naketengu’ in dry and wet seasons at Makerere
1 ' •University in Uganda using _ P showed that in wet season the maximum root 

activity occurred near the surface of soil at a distance o f 40 cm from the plant 

[IAEA, 1975). The root activity decreased slightly at 15 cm and 30 cm depths and 

sharply, at 60. cm depth during, the wet season. In the dry season, the highest root 

activity was noticed at a distance o f 40 cm and 80 cm away from the plant. 

Moreover'the roots were also found to be very active at 120 cm and 160 cm 

iistances at depths o f 30 and 15 cm respectively. Mohan and Rao (1985) recorded 

jighestfopt .activity within a radius o f 30 cm in two month old plants. Sobharia et al
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'1989) using 32P showed that nendran banana has a shallow root system with most of 

he active roots -seen at a depth o f 30 cm, 20 cm away from the plant under rainfed 

;ondition. Maximum root activity under irrigated condition was observed at 30 cm 

iepth and 20 cm lateral distance. In' a crop geometry study conducted by Ashokan 

'1986), it was seen that in the cultivar Palayankodan (AAB), the active roots were 

iistributed upto a radial distance o f 30-35 cm and to a depth o f 25-30 cm at the peak 

/egetative phase.

2itrus

Tripathi and Dutta (1967) found that in ten year old grape fruit trees at 

Saharanpur, active roots were maximum, at 25 cm depth and 1.2 m radial distance 

'rom the trunk. The experiments carried out in orange trees grown under sandy loam 

ioils-in Spain using 32P soil injection.technique revealed that the root activity was 

lighest at 30 cm depth and at 300 cm distance in the 30 year old trees and at 30 cm 

iepth and 100 cm lateral.distance in younger trees (IAEA, 1975); Feeding activity- 

,vas confined mainly to the upper soil layer upto 30. cm or at the most 60 cm depth 

)eyond which root activity was negligibly small. In an experiment on eight year old 

;ilrus trees in Tainean, highest root activity was observed at a distance o f one meter 

rnd at a depth o f 10 cm (IAEA; 1975). Chandra et al. (1979) observed that in six 

'ear old Eureka lemon, the maximum root activity was found at 60 cm radial 

listance and. 20  cm depth. In Kagzi lime, the root activity was determined at IIHR, 

Bangalore by 32P soil injection technique. It was found that about 75-80 per cent of 

he total root activity was confined to a radial distance o f 120 cm. About 80-95 per 

:ent ’o f the feeder roots were located in the surface 10 cm soil layer (Iyengar and 

vlurthy, 1987). Spatial distribution of root activity in Coorg Mandarin on a red 

andy clay loam soil was studied using P soil injection technique. In six year old 

ree, 78-88. per cent o f the roots were located within the top 15 cm o f soil. As much 

is 80-95 per cent o f the activity confined to a radial .distance of 120 cm (Iyengar et 

f/., 1988). Iyengar and Murthy (1989) reported greater absorption of fertilizer P 

rom placement' at 105 to 135 cm.distance in 80 year old Coorg mandarin trees. 

Application during.rainy season resulted in better, absorption than during summer.

Dharider and Singh (1989) observed that the root activity of 20 year old 

;rape fruit tree was highest at 120 cm radial distance and 20 cm depth followed by



at 200 cm distance and 20 cm depth. Top 20 cm layer contributed 47-49 per cent of 

root activity and the remaining was distributed in the subsoil layers up to 60 cm 

depth. Iyengar and Shivananda (1990) reported that the ‘Mosami’ sweet orange 

budded on Rangpur lime is a surface feeder with 70-90 per cent of it’s active roots 

located in the top 30 cm soil layer and 65-85 per cent root activity within a 

horizontal distance of 120 cm. Acid lime on Kama Khatta rootstock showed 

maximum root activity within 40 cm radius of the plant base (Kurian et al., 1991). 

Most of the active roots (75-80%) were observed at 80 cm distance from the plant 

and to a depth of 16-24 cm. According to Kurian et al. (1992) Kinnow mandarin 

grafted on Kama Khatta rootstock showed active root spread up to 120 cm radially 

and between 16 and 24 cm vertically while that on Troyer citrange rootstock showed 

maximum root activity within 80 cm radial distance and to a depth of 24 cm.

Grapes

Ulrich et al. (1947) in a study on 25 year old grape vine grown under red 

loam soils of California using 32P found that the roots were irregularly distributed 

around the vine and it was estimated that 90 per cent o f the roots were within a 

radius of 2 feet around the base. Sathi et a l  (1984) observed that about 70 per cent 

o f the roots o f 4 year old vine feed around the vine to a lateral distance of 1.5 m and 

within a depth o f 30 cm. Brar et a l  (1986) reported that about 77 to 84 per cent 

active roots of varieties Perlette and Anab-e-Shahi in a sandy loam soil were 

concentrated in the top 50 cm layer at a distance o f 80 cm from the main stem 

Perlette had maximum (52%) feeder roots at a depth of 50 cm but Anab-e-Shahi had 

56 per cent o f its active roots at a depth of only 20 cm from the surface. According 

to Iyengar et a l  (1989) as much as 70 per cent of the root activity was located 

deeper in the soil between 45 and 75 cm depths. Nearly 80 per cent of the root 

activity was confined to a radial distance of 100-120 cm. Prakash et a l  (1989) found 

that the maximum root activity zone o f 7 year old Thompson seedless variety was at 

40 cm radial distance and 15 cm depth.
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W ork conducted in India showed that the highest concentration o f 

absorbing roots o f guava trees was situated close to  the soil surface and near the 

trunk (Purohit and Mukherjee, 1974). Nearly 71 per cent o f  the root activity was 

found within an. area o f  120 cm radius around the tree. During rainy season majority 

o f the active roots were found at a depth o f  15 cm and during summer it was upto 40 

cm depth. Spatial distribution o f active roots in ‘Arka M ridula’ guava was studied 

by K otur et al. (1998). It was found that root activity was greatest during late rainy 

season (September-December) due to high soil moisture content and greater shoot 

activity during this season.

Jack

Root distribution o f  wild jack tree (Arlocarpvs hirsutus) was determined 

by 32P placement (Jamaludheen et al., 1997). They opined that most o f the 

physiologically active roots w ere concentrated within a radius o f 75 cm and 30 cm 

depth, although the taproot might reach even deeper."

Mango

Bojappa and Singh (1974) in their studies using 32P in mango found that 

in 18 year old highest absorption o f  32P was from the zone close to the trunk at a 

distance o f  120 cm and at a depth o f  15 cm. Absorption rate decreased with increase 

in soil depth. About 77 per cent o f  the active roots were found in the upper 60 cm 

soil layer. Nearly 88 per cent o f  root activity was concentrated within an area o f  300 

cm around the tree. In studies carried out at IIHR, Bangalore during 1992-1993
i.

spatial distribution o f  root activity was studied using 32P soil injection technique in 8 

year old trees o f  cv. Alphonso (Kotur et al., 1997). It was observed that most o f  the 

active roots (80%) were confined to a 100 cm radial distance with about 41 per cent 

o f the roots concentrating to a depth o f  20 cm during late rainy season. About 46 per 

cent o f  the roots were found to a depth o f  60 cm. During summer 52 per cent o f  the 

active roots w ere found at 150 cm radial distance. R oot activity decreased with 

depth (50, 3 1 and 19% at 20, 40 and 60 cm respectively).



Papaya

An experiment was conducted! in 1IHR, Bangalore to  study the spatial 

and temporal distribution o f  root activity in papaya (Kotur and Murthy, 2001). They 

observed that the active roots grew up to 60 cm radial distance and 30' cm depth o f 

these 75-92 per cent o f roots occurred up to 40 cm distance while 54-79 per cent 

found down to a depth o f 15 cm.

2.1.2.2 Plantation crops

Cashew

Wahid et al. (1989a) studied the roo t activity pattern o f  active roots o f  20 

years old cashew trees growing in Iaterite soil. The results indicated that cashew tree 

is a surface feeder with about 50 per cent o f  the root activity confining to  the top 15 

cm o f  root layer. About 72 per cent o f  the root activity was found within a radial 

distance o f  2m from the tree. Bhaskar ei al. (1995) observed highest roo t activity 

during flushing and early flowering phase, which extended from September to 

December.

Cocoa

Experiments conducted at the Cocoa Research Institute, Ghana indicated 

■.that the most active root zone lay within 7.5 cm surface soil layer upto a lateral 

distance o f  1.5 m (Ahenkorah, 1975). The wet and dry season experiments 

conducted at Ghana revealed considerable root activity in the surface 7.5 cm soil 

layer with maximum activity at 2.5 cm depth (IAEA, 1975). R oot activity pattern o f 

cocoa1 was studied by Wahid et al. (1989b) and found that 85 per cent o f  the feeder 

roots w ere found within an area o f  radius 150 cm around the tree. The vertical 

spread o f  the roots indicated the maximum number o f  active roots at 30 cm depth.

Coconut

Studies made in Ceylon using radioisotope technique to determine the 

efficiency o f  fertilization by coconut palms showed that the efficiency is greater 

when placed 10 cm or lower than on surface at a lateral distance o f  50 cm (Anon, 

1969). The roo t activity was found to be more within a radius o f  2 m at a depth o f 

10-45 cm. Radioisotope studies conducted in Philippines indicated that the zone o f



highest root activity lay at 15 cm depth and within one to two metre area around the 

tree(IAEA,1975). Balakrishnamurthy (1977) opined that the roots of coconut were 

most active in the surface root to a depth of 10 era Anilkumar and Wahid (1988) 

observed that in 9 year old coconut palm the major portion of root activity (83%) 

lies within an area o f 2 m radius around the palm The vertical distribution of active 

roots (84.8%) was mainly confined to a depth of 60 cm below which root activity 

declined sharply.

Venugopal (1997) observed that over 60 per cent o f the roots explored 

upto 30 cm soil depth in sole and mixed coconut. About 50 per cent of the root 

activity was found within a radial distance of 75 cm from the tree in both systems of 

coconut. Arachchi (1998) opined that 76-80 per cent of the roots of adult coconut 

palms were localized in a depth ranging from 20-100 cm with 15-20 per cent 

confined to the top layer (0-20 cm) of soil.

Oil palm

Experiments conducted in Malaysia on root activity pattern of young and 

bearing oil palm shown that the highest root activity was in the soil surface at 3 m 

lateral distance from the trunk (IAEA, 1975). About 70 to 80 per cent of active roots 

were in 0-20 cm depth with 50-60 per cent being concentrated near the soil surface. 

Studies conducted in Ivory Coast during dry season also revealed highest root 

activity within 0-20 cm soil layer and close to the tree (IAEA, 1975). Omoti (1982) 

showed that the active roots of oil palm were within the top 30 cm soil layer. The 

root activity profile of the palm showed that 70-90 per cent of active roots were 

located within 15-60 cm soil layer and 50-76 per cent within the 15-30 cm soil layer.

Rubber

Root activity studies conducted in Malaysia showed that the 

active roots of rubber were mainly located within 3.7 m  radius from the base. 

It was also noticed that 32P uptake was more from the subsoil than 

from top soil (Soong et al., 1971). According to Sing et al. 

(1972) root activity was less in top soil (0-15 cm) than in the subsoil (15-30 cm). 

Soong (1976) in the evaluation of the vertical distribution of feeder roots found that



in most soils the greatest root proliferation was in the topsoil and. the proliferation 

.decreased rapidly with depth. The maximum root development was found to be in 

February-M arch corresponding to the period o f active refoliation and peak uptake o f 

moisture and nutrients by the tree. According to Chong-Qun Liu (1984), rubber 

seedlings showed highest root activity in 5-15 cm soil layer. For rubber trees o f 10- 

15, 25-30 and 50-55 cm girth, the highest root activity was found at the lateral 

distances o f <30, 50-80 and 100-150 from the trunk up to a depth o f  10-30 cm.

2.2 Root activity as influenced by variety/genetic make up

Varietal differences in root activity have been studied in many short 

duration crops such as wheat (Subbiah and Oza, 1971), rice (Kamath, 1971) using 

j 2P. Research w ork relating to this aspect in long duration crops is very limited. 

Varietal differences in root activity have been reported in cocoa (IAEA, 1975). The 

studies conducted with four cocoa varieties namely Amazon, Amelonado, 

Amelonado x Amazon and Amazon x Amelonado has shown that the pattern o f root 

activity was similar for all the genotypes with highest root activity in the upper 7.5 

cm soil layer. However the hybrid Amelonado x Amazon, the highest yielder among 

the genotype studied, exhibited more intense root activity than the other genotypes. 

IAEA (1975) observed that vegetatively propagated Arabica coffee in Kenya has 

highest wet season activity at 82.5 cm distance and 15 cm depth, whereas seeded 

Cattura coffee in Colombia showed highest activity at 30 crn distance to a depth o f 

15 cm. According to Avilan et al. (1984) cultivar Tall Criollo was found to produce 

m ote roots than the cultivar Yellow dwarf. The lateral spread was also found to be 

longer in the tall palms than in the D w arf palms. Mohan and Rao (1985) reported 

that in banana, cultivar Monthan recorded the highest root activity followed by 

robusta and nendran.

R oot activity was studied in two commercially grown grape varieties 

viz., Perlette and Anab-e-shahi by Brar et al. (1986). It was found that Perlette had 

maximum active roots at a depth o f 50 cm while in case o f Anab-e-shahi, the 

maximum active roots were present at a depth o f 20 cm. Perlette variety was more 

efficient in the absorption o f  32P.



Rootstock can modify the root activity pattern o f a plant. Kurien et al. 

(1992) showed that Kinnow mandarin grafted on Kama Khatta rootstock showed active 

root spread upto 120 cm laterally and to a depth o f 16-24 cm, while that on Troyer 

citrange rootstock showed maximum root activity to a depth of 24 cm and 80 cm away 

from the plant. Kurien et al. (1993) studied the scionic influence on root activity in 

Kinnow mandarin and acid lime on Kama Khatta root stock. The greatest root activity 

o f acid lime was found within a radial distance o f 80 cm and to a depth o f 16-24 cm 

whereas in Kinnow considerable radio activity was observed at a radial distance o f 120 

cm. Genetic variability was not observed in root activity patterns o f four cashew 

genotypes, namely Anakkayam-1, H-I598, H-1600 and V-5 (Bhaskar et al., 1995).

2.3 Root activity as influenced by planting densiy

Plant spacing is found to have effect on the root activity o f  some crops. 

Study on the root system o f arecanut seedlings by Bavappa and M athew (1960) 

showed that spacing o f  seedlings had a marked influence on root production. 

Although, the effect o f  spacing on root growth was not much conspicuous upto 30 

cm x 30 cm, wider spacings o f 37.5 cm x 37.5 cm and 45 cm x 45 cm improved root 

production and root grow th considerably. Bhat and Leela (1969) studied the root 

distribution pattern in relation to density o f  planting using eight year old arecanut 

palms. Tt was found that 60-66 per cent o f total roots w ere concentrated within 50 

cm radius o f the palm and more than 80 per cent o f  the total roots w ere within 1 to

1.25 m from the trunk. Though some roots extended laterally beyond 1.75 m, close 

planted palms ( 1.8 m x 1.8 m) appeared to  have greater tendency to explore the 

lower soil strata than those planted wider apart (3.6 m x 3.6 m). The maximum depth 

o f penetration o f ,'oots was 2.6 m with 66.79 per cent o f  total roots observed within 

the first 50 cm layer o f  soil. The quantity o f  roots per unit volume o f the soil 

increased with increasing plant density whereas the calculated gross quantity o f 

roots produced per tree decreased with the increased density o f planting. Rahaman 

and Fareed (1977) reported that in tea the vertical grow th o f  root was restricted with 

an increase in plant population.

Effect o f  plant density on banana root system was studied by M ohan and 

Rao (1984). It was found that the number o f  roots increased with increase in plant 

density. Irrespective o f cultivars the total root length o f the large roots decreased
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with increase*in plant density while die length of fine roots increased with increase 

in plant density. The longest root of the medium sized roots were observed at the 

closest spacing (1*55 x T55 m).

2.4. Root activity as influenced by planting method

The development o f the root system was found to be different for surface 

planted and, pit. planted trees (Tsakiris and Northwood, 1967). Surface planting 

favoured the development of a better root system The pit planted .trees on the other 

hand tended to  pu t’forth more roots in. the planting hole, fully exploiting the tops oil 

in it. The surface roots of such trees extended beyond the hole and were thinner. 

However in both the cases, the taproots were strongly developed.

2.5 ' Root competition in monoculture system

IAEA (1975) studied the intra specific root competition in 8-9 year old 

orange -trees b)7 applying 32P labelled fertilizer to the root zone o f  a tree followed. 

The absorbed radioactivity was assessed through radioassay o f leaf samples 

collected separately from the treated tree and 8 adjacent non-treated trees. It was 

found that .the tree treated with fertilizer has taken up about 50 per cent o f the total 

fertilizer utilized by the nine trees together. The three adjacent trees account for 

about 25 per cent of tlie total fertilizer taken up and the remaining 25per cent of tire 

fertilizer used is in the other five border trees/ An experiment was conducted at 

Taiwan (IAEA, 1975) in 12 year old citrus tree to determine the extent to which root 

systems of neighbouring trees intermingle. The study shown that about 80-90 per 

cent of the total fertilizer utilized by .the treated tree and the two adjacent trees is 

taken up by the treated tree. - Similar studies were conducted by the IAEA (1975) 

with cocoa in' Ghana and observed that both' the treated tree and the eight contact 

trees surrounding:it utilized the P labelled fertilizer maximally when applied at. 120 

cm or 170 cm distance from the treated tree. Only 10 to 12 per cent of the total 

fertilizer phosphate utilized is taken up by the treated tree. All border trees seem to 

benefit equally front the fertilizer applied..

Experiments conducted with coffee trees in Columbia and Kenya , with 

coconut p.alms in Srilanka, and with .oilpalih in. Ivory coast clearly, indicated that- P 

from labelled super phosphate applied in a strip near the tree was not only taken up 

by the treated tree but also by the trees surrounding it.(IAEA,l 975)
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3. MATERIALS AND METHODS

The present investigation carried out with a view to study the root activity 

in pineapple was conducted in the Department o f Pomology and Floriculture, College 

o f  Horticulture, Vellanikkara, Thrissur during the year 1999-2001.

The experimental field is located at 10°32’ N latitude and 76°16’ E 

longitude at an altitude o f 22-25 m above mean sea level. The location enjoys a 

warm humid tropical climate throughout the year. The soil type is lateritic.

In the present study, attempts have been made to study the root activity 

and to  determine the uptake o f 32P by pineapple root system under two different 

systems o f  planting. The studies undertaken during the course o f the investigation 

are as follows:

* R oot activity studies in pineapple

® Uptake o f  the radioactive phosphorus by two varieties o f pineapple under 

different systems o f planting.

Details o f  the materials used and methodologies adopted are discussed

below.

3.1 Experimental material

Kew and Mauritius, the two commercially grown pineapple varieties o f 

Kerala formed the materials for the study. Healthy and uniform sized suckers o f the 

variety Kew was procured from Pineapple Research Station, Vellanikkara and that 

o f  M auritius from Vazhakkulam, the major pineapple growing tract o f  Kerala.

3.2 Experiment 1: Root activity studies in pineapple

In this experiment, the main objective was to determine the active root 

zone o f pineapple.
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The experiment was laid out in split plot design with three replications. 

Single plants were considered as experimental units. The layout plan is shown in 

Fig. 1. and a general view o f  the experimental plot is given in Plate 1.

3.2.2. D etails o f trea tm en ts

The treatments consisted o f  tw o varieties and two methods o f  planting in 

the main plot and sixteen combinations o f 32P placement in the sub plot.

M ain  p lo t trea tm en ts

a) Varieties

1. Kew (VO

2. Mauritius (V 2)

b) M ethod o f  planting

1. Surface method (M i)

2 . Trench method (M2)

M ain plot treatm ent combinations: 2 x 2  =  4

S ub p lo t trea tm en ts  (Placement o f  32p)

a) Lateral distance (L)

1. 15 cm (Li)

2 . 30 cm (L2)

3. 45 cm (L3)

4'. 60 cm (L4)

b) Depth (D)

1. 15 cm (Dj)

2 . 30 cm (D2)

3. 45 cm (D3)

4. 60 cm (D4)

Sub plot treatment combinations: 4 x 4 =  16

3.2.1 Design and layout



Fig. 1. Lay out plan of Experiment I
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Plate 1. A general view o f the experimental plot



The procedure followed for the allocation o f various treatments to 

different plots was in accordance with random number table.

3.2.3 L and p rep a ra tio n  and p lan ting

The land was cleared, ploughed and levelled. Trenches o f depth 15 cm, 

length 5 m and width 90 cm were prepared, aligned at a distance o f 150 cm from 

centre to centre. Suckers o f Kew and Mauritius were planted on surface (Plate.2.) 

and in trenches (Plate.3.) and also on surface in single rows. A wider spacing o f 1.5 

m x 1. 5m was given between plants to allow the growth o f roots.

3.2.4 C u ltu ra l and m anagem ent practices

The cultural and management operations were done according to the 

Package o f Practices Recommendations o f  the Kerala Agricultural University 

(KAU, 1996).

3.2.5 M ode of 32P application

• • • T9 • •The soil injection o f ‘P around the plants was given six months after 

planting at the peak vegetative stage. The area around the experimental plants was 

cleared oft' weeds. Six equidistant holes were dug around each plant in a circle 

according to the treatments mentioned above. The holes were then plugged by 

inserting suitable PVC tubes o f slightly longer length, so that about 10 cm portion o f 

the tube is above the ground level. This is illustrated in Fig.2 and Plate 4. The open 

end o f  the tube was covered with plastic cover to prevent filling up in the event o f 

rain.

Injection o f the desired volume o f >2P into the soil was done with a field

dispenser fabricated exclusively for soil injection o f 32P (Wahid et al., 1988). At the 
• #» 39 •

time o f P application, the plastic caps were removed from the tubes and 3 ml o f the 

radioactive solution prepared in a carrier solution o f 1000 ppm P as potassium 

dihydrogen orthophosphate was applied into each tube. The total activity applied per 

plant was 0.5 mCi (18.5 MBq), which necessitated a total o f  96 mCi for 192 plants. 

The inclusion o f carrier in the radioactive solution was to minimise the fixation o f
32 1 •P by soil through isotopic exchange (IAEA, 1975). The method o f  application

X,



Fig. 2. Method o f s2P application in Experiment I

•  Treated plant

O Soil holes for 32P application



Plate 4. Pineapple plant showing sites o f  application o f  ~P along with PVC tubes
and the soil injection device

Plate 5. Method o f P application in Experiment 1



followed is shown in Plate 5. After application, the radioactivity remaining on the 

inner side o f the tube was washed down with a jet o f about 20 ml water.

3.2.6 L eaf sam pling

The leaves were sampled from the treated plants. The ‘D ’ leaf, which is

the fourth leaf from the top, was taken for analysis (Rao at a /., 1977). The first

sampling v/as done fifteen days after the application o f 32P and the subsequent 

samples were taken at 15 days interval for a period o f 45 days.

3.2.7 Radio assay

The leaf samples collected were dried in hot air oven at 70-80°C. One 

gram o f the finely powdered samples was digested in diacid mixture containing 

nitric acid and perchloric acid in 2:1 ratio. The digest was then transferred to a 

scintillation counting vial with distilled water upto a volume o f 20 ml. They were 

then radio assayed by Cerenkov counting technique (Wahid et al., 1985) in a liquid 

scintillation system. The count rates were corrected for decay to a common reference 

tin e after background correction. The percentage o f active roots at different zones 

was also calculated.

ft/ „ . . 32 P recovery from that zone ___
% or acuve roots at particular zone =    x 100

Total “ P recovered from all the zones

3.2.8 Root excavation studies

Healthy plants from four main plot treatments were used for taking root 

observation. The whole plant was uprooted at vegetative stage without disturbing the 

root system. After digging out the plant the leaf portion was removed leaving a small 

portion o f it on the stem. It was then washed in running water without injuring the 

roots. After removing all the soil particles and dirt adhering to it, observations were 

made on number, length and diameter o f roots. The fresh and dry weights o f the 

roots were also recorded.



The second experiment was carried out with a view to evaluate the root 

level competition o f  pineapple by studying the uptake o f 32P under two different 

systems o f planting.

3.3.1 Design and layout

The experimental design was Factorial Randomised Block Design with 

eight treatments and three replications. The layout plan o f the experiment is given in 

Fig.3 and a general view o f the experimental plot is given in Plate.6.

3.3.2 Details of trea tm en ts

The details o f treatments are given below.

Varieties : 2 (Kew and Mauritius)

Planting density : 2 (High density and low density)

Method o f planting : 2 (Surface planting and Trench planting )

Total number o f treatments : 2 x 2 x 2 = 8

Depth o f 12P application : 15 cm and 30cm

Lateral distance : 15 cm and 30 cm

Treatment details

ViPiMi - Kew variety + High density planting + Surface method 

V iP2M] - Kew variety + Low density planting + Surface method 

V 1P 1M 2 - Kew variety + High density planting + Trench method 

V 1P2M 2 - Kew variety + Low density planting + Trench method

V2P |M i - Mauritius variety + High density planting + Surface method

V 2P2M 1 - Mauritius variety + Low density planting + Surface method 

V2P 1M 2 . Mauritius variety + High density planting + Trench method 

V2 P2M 2 - Mauritius variety + Low density planting + Trench method

21+

3.3 Experiment 21: Uptake of radio phosphorus by two varieties of

pineapple under different systems of planting



Fig. 3. Layout plan o f Experiment 2
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Plate 6 . A general view o f  the field in Experiment II



3.3.3 Land p rep ara tio n  and  p lan ting

The land was cleared, ploughed and levelled. Uniform suckers o f Kew 

and Mauritius were planted on surface level and in trenches High density planting 

as per Package o f Practices Recommendation o f  Kerala Agricultural University 

(KAU, 1996) as well as low density planting as per farmer’s practice (20,000 plants 

per ha) were the systems o f planting adopted.

Trenches o f width 90 cm and length 2.8 m aligned at a distance o f 165 

cm from centre to centre were made for high density planting. In the case o f low 

density planting trenches o f same dimensions were made at a distance o f 190cm 

from centre to centre. Double row system o f planting was adopted. There were 80 

plants per treatment under high density planting which were planted at a spacing o f 

30 cm between plants and 70 cm between the rows. Low density planting included 

60 plants per treatment and they were planted at a spacing o f 45 cm between plants 

and 70 cm between rows.

3.3.4 C u ltu ra l and  m anagem ent practices

The cuitural and management practices including fertilizer application, 

irrigation, weeding, ethrel application etc. were done according to Package o f 

Practices Recommendations o f Kerala Agricultural University (KAU, 1996) as 

explained in Experiment 1.

3.3.5 M ode of 32P application

• • • i o

In the second experiment, soil application o f ' P was done based on the 

results o f Experiment 1. The P was applied in two lateral distances o f 15 and 30 

cm and 2 depths o f 15 and 30 cm, thus constituting four combinations o f placement 

o f 32P for a single plant. In each treatment the central plant was given the soil 

injection o f  32P. For the application o f 32P, two circular rings o f  varying radii (15 and 

30 cm) were made in the plant base. In each circle four equidistant holes o f alternate 

depths (15 and 30 cm) were made as illustrated in Fig. 4. so that all the roots got 

equal chance o f 32P absorption (Plate.7 ). In the holes dug, PVC access tubes of 

suitable length were inserted with about 10-15 cm above the ground level and the 

open ends were closed with polythene cover. At the time o f 32P application, the



Fig.4. Method o f  32P application in Experiment II

Dj - 15 cm depth
D2 - 30 cm depth
Li - 15 cm lateral distance
L2 - 30 cm lateral distance

•  Treated plant 
O Soil holes for 32P application



Plate 7. Method o f :P application in Experiment II



polythene cover was removed and 3 ml o f  radioactive solution prepared in a carrier 

solution o f  1000 ppm P was applied into each tube as described earlier so that the 

total activity applied per plant was 0.5 mCi which necessitated a total o f 12 mCi for 

the 24 treated plants.

3.3.6 L eaf sam pling

‘D ’ leaf was used for analysis. It was taken from the treated plant and 

also from the surrounding non treated plants. In high density system o f planting ‘D’ 

leaf was taken from the remaining 15 neighbouring plants in the same trench and in 

low density system there were only 11 plants. Sampling was done on 30th day of 

application o f  P based on the observations made in Experiment 1

3.3.7 Radioassay

For the determination o f 32P activity in the leaf sample, Cerenkov 

counting technique using liquid scintillation system was adopted. The procedure 

followed was same as explained in Experiment l.The percentage o f absorption by 

the treated plant and the surrounding plants were also calculated for each treatment 

to know the sharing o f activity by the plants.

P recovery from that plant 

Total <2P recovered from all the plants
% o f  absorption o f activity in a plant = „ 1 ‘^ u v c iy  nun. uuu ^ j oQ

3.4 O bservations

3.4.1 O bservations recorded for root excavation studies

The following observations regarding the root characters were taken for

the main plot treatments in Experiment 1.

3.4.1.1 Length o f the root: Mean length o f all the roots were recorded for each

treatment and expressed in centimeters.

3.4.1.2 Diameter ot the root: Mean diameter o f the roots were recorded for each 

treatment and expressed in centimetres.



3.4.1.3 Weight of the root: The mean fresh weight and dry weight of the roots 

were recorded for each treatment and expressed in grams.

3 .4 . 1.4 Total number o f roots: The total number of roots per plant was recorded 

for each treatment.

3.4.2 Vegetative characters

The following observations were recorded for Experiment II.

3.4.2.1 Total number of leaves: The total number of leaves were recorded at six

months after planting

3.4.2.2 Plant height: The height of the plant from ground level to the longest leaf 

was measured at six months after planting and expressed in centimeters.

3.4.2.3 Length and breadth of ‘D’ leaf: The ‘D’ leaf (4th leaf from the top) was

taken out and length and breadth were recorded at six months after 

planting

3.4.3 Flowering characters

The following observations were recorded for Experiment II.

3.4.3.1 Days for initiation of flowering

The number of days taken for the appearance of reddish colour at the 

centre of the plant was recorded for each treatment.

3.4.3.2 Days for 50 per cent flowering

The mean number of days taken for the emergence of inflorescence in 50 

per cent of the plants in each treatment was recorded.

3.4 3.3 Flowering phase

For each treatment, the number of days taken from the opening of the 

first flower to the opening of the last flower in an inflorescence was recorded.



3.5 Statistical analysis

Statistical analysis was done using Mstat-C package. The data were 

statistically analysed by applying the analysis oi variance. In view of the wide 

variability in count rates, the data were subjected to log transformation prior to 

ANOVA.



Results



4. RESU LTS

The results o f the experiment conducted to study the root activity in 

pineapple and also the uptake o f  32P by two varieties o f pineapple under different 

systems o f  planting are presented in this chapter.

4.1 P a tte rn  of 32P absorp tion  by p ineapple

4.1.1 Recovery of 32P in the leaves of p ineapple 15 days a fte r application

The data on the recovery o f  32P in the leaves o f  pineapple 15 days after 

its application are furnished in Table 1. The data indicated that there was no 

significant difference between the main plot treatments (variety x method o f 

planting). However, the variety Mauritius grown under surface method (V2M 1) 

showed highest absorption o f 32P followed by variety Kew grown under surface 

method (V 1M 1) . When the lateral distance and depth were considered it was found 

that there was significant difference between the treatments. The maximum recovery 

o f 32P in the leaves was obtained from the treatment L 1D 1 (15 cm lateral distance and 

15 cm depth) and was found to be significandy superior to all other treatments. The 

next best 32P count was obtained from the treatment L2D 1 (30 cm lateral distance and 

15 cm depth) which was on par with the treatment L 1D2 (15 cm lateral distance and 

30 cm depth). The treatment L4D3 (60 cm lateral distance and 45 cm depth) recorded 

the lowest count and was on par with L4D4 (60 cm lateral distance and 60 cm depth).

The interaction effect was found to be non significant. However, out o f 

64 treatments maximum recovery o f P was obtained when it was applied to 

Mauritius grown under trench planting followed by Kew grown under trench 

planting at a lateral distance o f 15 cm and a depth o f 15 cm. When 32P was applied 

to Kew grown under surface planting (V jM i) showed the highest uptake from a zone 

o f 15 cm depth and 15 cm away from the plant followed by L3D 1 (45 cm lateral
v T9distance and 15 cm depth). The lo w est' P count was obtained from L2D4 (30 lateral 

distance and 60 cm depth). The variety Kew when grown under trench method 

(V 1M2) showed the highest uptake o f  32P in LjDi followed by L 1D2 and the 

treatment L4D4 recorded the lowest recovery o f 32P. It was also found that when



Table 1. Recovery o f  32P (dpm/g) in the leaves o f pineapple 15 days after application

* Recovery o f 32P (dpm/g leaf)
Sub plot 
Treatments

Main plot treatments
V 1M 1 V jM2 V2M 1 V2M2 Mean

L iD , 3.105
(1273.50)

3.192
(1555.966)

3.143
(1389.953)

3.207
(1610.646)

3.162

L lP i  • 2.124
(133.045)

2.669
(466.659)

2.536
(343.558)

2.586
(385.478)

2.479

l , d 3 1.506
(32.062)

1.326
(21.184)

1.590
(38.905)

1.071
(11.776)

1.373

L1D 4 1.083
(12.106)

1.267
(18.493)

2.095
(124.451)

1.302
(20.045)

1.437

l 2d , 2.511
(324.339)

1.665
(46.238)

• 2.966 
(924.698)

2.950
(891.251)

2.523

L2D2 1.587
(3P.637)

1.575
(37.584)

0.913
(8.185)

1.657
(45.394)

1.433

L2D3 1.196
(15.704)

1.308
(20.324)

1.149
(14.093)

1.941
(87.297)

1.398

L2D4 0.581
(3.811)

0.771
(5.902)

1.526
(33.574)

0.589
(3.882)

0.867)

l 3d , 2.593
(391.741)

1.806
(63.973)

2.524
(334.19)

1.708
(51.051)

2.173

L3D2 1.772
(59.156)

1.134
(13.614)

1.573
(37.411)

1.001
( 10.02 )

1.370

L3D3 0.938
(8.669)

1.834
(68.234)

1.028
(10.665)

1.477
(29.992)

1.319

L3D4 1.111
(12.912)

1.429
(26.853)

1.421
(26.363)

0.946
(8.831)

1.227

L4DI 1.286
(19.319)

1.577
(37.757)

0.927
(8.453)

1.283
(19.187)

1.268

L4D2 1.293
(19.634)

0.977
(9.484)

0.709
(5.116)

0.542
(3.483)

0.885

L4D3 0.908
(8.091)

0.418
(2.618)

0.276
( 1.888)

0.488
(3.076)

0.523

L4D4 1.046
(11.117)

0.383
(2.415)

0.745
(5.559)

0.971
(9.354)

0.786

Mean 1.54 1.459 1.570 1.486

CD (0.05) for comparison o f
Main plot treatments (Variety (V) x Method o f planting (M) - NS 
Sub plot treatments (Lateral distance (L) x Depth (D) -0.361
Interaction effect (VM x LD) - NS

*Log transformed values
Values in paranthesis indicate retransformed values



variety M auritius grown under surface planting as well as trench planting the highest 

value o f  32P counts were observed in LjDi followed by L2Di and the least counts 

from L4D4.

The data presented in Table 2 and Fig 5 shows the recovery o f 32P after 

15 days o f  its application as influenced by lateral distance and depth. When lateral 

distance alone was considered irrespective o f depth, variety and method o f planting 

it was found that the maximum absorption o f 3̂ P was from a lateral distance o f 15 

cm which was found to be significantly superior to all other lateral distances tried. 

The 32P counts obtained from lateral distances o f 30 cm and 45 cm were on par. It 

was also found that some absorption took place at 60 cm away from the plant. It was 

noticed from the table that there was significant difference between the various 

depth considered. The maximum 32P count was obtained from 15 cm depth which
*19

was significantly superior to all other depths tried. The next best recovery o f P was
32from a depth o f  30 cm. As the depth increased from 15 to 60 cm the recovery o f P 

was found to decrease with the least from a depth o f 60 cm.

4.1.2 Recovery o f 32P in the leaves of p ineapple 30 days a fte r application

The mean 32P counts obtained in the leaves o f pineapple 30 days after its 

apphcation are given in Table 3. It was seen that there was no significant difference 

between the main plot treatments V |M i (Kew grown under surface planting), 

V |M 2(Kew grown in trenches), V2Mi( Mauritius grown under surface method), 

V2M2(Mauritius grown in trenches) with regard to P uptake. However the highest 

value was shown by variety Mauritius grown under surface planting (V2Mi). When 

combination o f  lateral distance and depth was considered it was observed that the 

highest value o f ' P count was obtained when P was placed 15 cm away from the 

plant at a depth o f 15 cm (L jD i) and was found to be significantly superior to all 

other treatments. The treatment L 1D2 and L2Di showed the next best counts o f 32P 

and were on par. The lowest value was recorded by the treatment L4D4 which was 

significantly inferior to all other treatments except L2D4.
I

The interaction effect was also found to be significant. Out o f the 64 

treatments highest absorption was obtained when 32P was applied to a lateral 

distance o f  15 cm at a depth o f 15 cm, to the variety Kew grown under surface



1 able 2. Recovery o f 32P(dpm/g) in the leaves o f pineapple at 15 days after
application as affected by lateral distance and depth

* Recovery o f 32P(dpm/g leal)
Depth(cm) Lateral distance (cm)

15 30 45 60 Mean
15 3.162

(1452.112)
2.523

(333.426)
2.173 

* (148.936)
1.268

(18.535)
2.281

30 2.479 
(301.30)_

1.433
(27.102)

1.370
(23.442)

0.885
(7.674)

1.542

45 1.373
(23.605)

1.398
(25.003)

1.319
(20.845)

0.523
(3.334)

1.153

60 1.437
(27.353)

0.867
(7.362)

1.227
(16.866)

0.786
(6.109)

1.079

Mean 2.113 1.555 1.522 0.866

CD(0.05) for comparison o f

Lateral distance -0.181
Depth -0 .181

*Log transformed values
Values in paranthesis indicate retransformed values
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Fig. 5. Recovery of 32P (dpm/g) in the leaves of pineapple 15 days after 
application as affected by lateral distance and depth
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Table 3. Recovery o f 32P (dpm/g ) in the leaves o f  pineapple 30 days after
application

♦Recovery o f '<2P(dpm/g leaf)
Sub plot r Main plot treatments
Treatments V ,M i v ,m 2 v 2m , V2M2 Mean
L jD i 3.338

(2117.709)
2.819

(659.174)
2.961

(914.113)
3.265

(1840.772)
3.096

l , d 2 2.193
(155.955)

2.696
(496.592)

2.718
(522.396)

2.605
(402.717)

2.553

l , d 3 0.774
(5.943)

1.326
(21.184)

1.504
(31.915)

1.672
(46.989)

1.319

l , d 4 0.685
(4.842)

0.608
(4.055)

1.221
(16.634)

1.321
(20.941)

' 0.959

l 2d , 2.702
(50.35)

1.638
(43.451)

. 2.666 
(463.446)

2.961
(914.113)

2.492

l 2d 2 1.504
(31.915)

0.984
(9.638)

1.789
(61.518)

2.389
(244.906)

1.666

l 2d 3 0.613
(41.102)

1.625
(217)

2.342
(219.785)

1.878
(75.509)

1.615

l 2d 4 0.313
(2.056)

0.381
(2.404)

1.067
( 11.668)

0.679
(4.775)

0.610

l 3d , 2.971
(935.406)

2.248
(177.01)

2.449
(281.19)

1.660
(45.709)

2.332

L3I )2 1.618
(41.495)

0.846
(7.015)

1.867
(73.621)

1.240
(17.378)

1.393

l 3d 3 1.010
(10.233)

1.746
(55.719)

1.209
(16.181)

1.681
(47.973)

1.412
✓

l 3d 4 1.095
(12.445)

1.067
( 11.668 )

1.028
( 10.666 )

0.677
(4.753)

0.967

L4Di 1.151
(14.158)

1.361
(22.961)

1.689
(48.865)

1.057
(11.402)

1.315

l 4d 2 1.210
(16.22)

1.101
(12.618)

1.257
(18.072)

1.18
(15.136)

1.187

l 4d 3 1.011
(10.257)

1.051
(11-25)

1.059 
(1 1.455)

1.041
(10.99)

1.040

l 4d 4 0.807
(6.412)

0.425
(2.661)

0.354
(2.259)

0.618
(4.149)

0.551

Mean 1.437 1.370 1.699 1.620
CD (0.05) for comparison o f

Main plot treatments (Variety (V) x Method o f planting (M) - NS 
Sub plot treatments (Lateral distance (L) x Depth (D) - 0.367
Interaction effect (VM x LD) - 0.735

*Log transformed values
Values in paranthesis indicate retransformed values



planting which was on par with Kew and Mauritius grown under trench planting and 

Mauritius grown under surface planting. The variety Kew, grown under surface 

planting (V iM j) showed highest recovery o f  the applied 32P from L 1D 1. The next 

best counts were obtained from the treatments L3 D 1 (45 cm lateral distance and 15 

cm depth) and L2 D 1 and were on par. The uptake o f  32P was found to be minimum at 

L2 D 4 and was on par with the treatments L 1D 4 and L4 D 4 (Table 3). The highest 

absorption o f 32P by the same variety when grown in trenches was observed to be for 

the treatment L]D| followed by L 1D2 and L3 D 1. The least counts o f  32P was obtained 

from a lateral distance o f  30 cm at 60 cm depth (L2D4) and was on par with the 

treatments L4 D4 and LiD 4 (15 cm lateral distance and 60 cm depth). It was observed 

from the table that the variety Mauritius grown under surface method o f  planting 

(V 2 M 1) showed the highest recovery o f  32P in a soil zone constituting 15 cm lateral 

distance and 15 cm depth. The next best counts were noticed at L iD 2 and L2 D 1. The 

minimum amount o f  32P recovery was observed at L4 D 4 and was on par with the 

treatments L3 D4 and L4 D3 . Mauritius variety grown under trench method produced 

the highest recovery o f  32P at L 1D 1 and was on par with the treatments L2 D 1 and 

L 1D 2 . The lowest recovery o f  32P was noticed from L4 D4 and was found to be on par 

with the treatments L3 D4 and L2 D 4 .

Data pertaining to the recovery o f 32P by pineapple 30 days after 

application as affec.ed by lateral distance and depth is presented in Table 4 and Fig. 

6. It was seen from the data that the lateral distance and depth differ significantly. 

When the lateral distance alone was considered it was observed that the highest 

recovery o f  32P was from 15 cm followed by 30 cm. At 60 cm lateral distance the 

absorption was found to be very less. The uptake o f 32P from 15 cm lateral distance 

was significantly superior to all other lateral distances tried. The absorption from 30 

cm and 45 cm lateral distances were on par. Absorption o f P from 15 cm depth 

was found to be significantly superior and the least uptake was obtained from a 

depth o f 60 cm (Table 4). The recovery o f 32P from 30 cm and 45 cm depth were 

found to be on par.

4.1.3 Recovery of 32P in the leaves of p ineapple 45 days afte r application

Data pertaining to the recovery o f 32P in the leaves o f pineapple 45 days 

after its application are presented in Table 5. The data revealed that there was no



Table 4. Recovery o f 32P (dpm/g)in the leaves o f pineapple at 30 days after
application as affected by lateral distance

* Recovery o f 32P(dpm/g leaf)
Depth(cm) Lateral distance (cm)

15 30 45 60 Mean
15 3.096

(1247.383)
2.492

(310.456)
2.332

(214.783)
1.315

(20.654)
2.309

30 2.533
(341.193)

1.666
(46.345)

1.393
(24.717)

1.187
(15.382)

1.695

45 1.319
(20.845)

1.615
(41.209)

1.412
(25.823)

1.040
(10.965)

1.346

60 0.959
(9.099)

0.610
(4.074)

0.967
(9.268)

0.551
(3.556)

0.772

Mean 1.98 1.59 1.526 1.023
CD (0.05) for comparison o f

Lateral distance - 0.183
Depth -0 .183

*Log transformed values
Values in paranthsis indicate retransformed values
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Fig. 6. Recovery of 32P (dpm g 1) in the leaves of pineapple 30 days after 
application as affected by lateral distance and depth
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Table 5. Recovery of 32P (dpm/g) in the leaves o f pineapple 45 days after
application

*Recovery o f  ,2P(dpm/g leaf)
Sub plot 
Treatments

Main plot treatments
V 1M 1 V iM 2 V2M, V2M2 Mean

LiD, 2.365
(231.739)

2.378
(238.781)

2.776
(597.035)

2.973
(939.72)

2.623

l , d 2 1.500
(31.623)

1.872
(74.473)

2.434
(271.64)

2.208
(161.44)

2.004

LiD3 1.440
(27.542)

1.212
(16.293)

0.929
(8.491)

1.368
(23.334)

1.238

L 1D4 0.774
(5.943)

1.435
(27.227)

1.449
(28.119)

1.199
(15.812)

1.214

l 2d , 2.321
(208.411)

1.644
(46.132)

2.553
(357.27)

2.470
(295.12)

' 2.247

l 2d 2 0.844
(6.982)

1.431
(26.977)

1.411
(25.763)

1.590
(38.905)

1.319

L2D3 0.459
(2.877)

1.303
(20.09)

1.752
(56.494)

1.557
(36.058)

1.268

l 2d 4 1.128
(13.428)

0.625
(4.217)

1.087
(12.218)

1.273
(18.749)

1.028

l 3d , 2.082
(120.781)

1.621
(41.783)

2.127
(133.968)

1.702
(50.35)

1.883

l 3d 2 1.376
(23.768)

1.321
(20.94)

1.780
(60.256)

1.233
(17.1)

1.427

l 3d 3 1.300
(19.953)

1.583
(38.282)

1.408
(25.59)

1.766
(58.344)

1.514

l 3d 4 1.211
(16.255)

1.123
(13.274)

0.966
(9.247)

0.915
(8 .222 )

1.054

L4Dj 1.009
(10.209)

0.850
(7.079)

1.762
(57.81)

0.641
(4.375)

1.065

l 4d 2 0.969
(9.311)

1.298
(19.86)

1.109
(12.853)

1.034
(10.814)

1.103

L4D] 1.247
(17.66)

1.170
(14.791)

1.086
(12.189)

1.265
(18.408)

1.192

l 4d 4 1.077
(11.939)

0.897
(7.889)

0.343
(2.203)

0.930
(8.511)

0.812

Mean 1.319 1.360 1.561 1.508

CD (0.05) for comparison of
Main plot treatments (Variety (V) x Method o f planting (M) - NS 
Sub plot treatments (Lateral distance (L) x Depth (D) - 0.338
Interaction effect (VM x LD) - 0.676

*Log transformed values
Values in paranthesis indicate retransformed values
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Table 5. Recovery of 32P (dpm/g) in the leaves o f pineapple 45 days after
application

* Recovery o f  *zP(dpm/g leaf)
Sub plot 
Treatments

Main plot treatments
V,M i v ,m 2 V2Mi V2M2 Mean

LiD , 2.365
(231.739)

2.378
(238.781)

2.776
(597.035)

2.973
(939.72)

2.623

l , d 2 1.500
(31.623)

1.872
(74.473)

2.434
(271.64)

2.208
(161.44)

2.004

l , d 3 1.440
(27.542)

1.212
(16.293)

0.929
(8.491)

1.368
(23.334)

1.238

L 1D4 0.774
(5.943)

1.435
(27.227)

1.449
(28.119)

1.199
(15.812)

1.214

l 2d , 2.321
(208.411)

1.644
(46.132)

2.553
(357.27)

2.470
(295.12)

* 2.247

0.844
(6.982)

1.431
(26.977)

1.411
(25.763)

1.590
(38.905)

1.319

l 2d 3 0.459
(2.877)

1.303
(20.09)

1.752
(56.494)

1.557
(36.058)

1.268

l 2d 4 1.128
(13.428)

0.625
(4.217)

1.087
(12.218)

1.273
(18.749)

1.028

l 3d , 2.082
(120.781)

1.621
(41.783)

2.127
(133.968)

1.702
(50.35)

1.883

l 3d 2 1.376
(23.768)

1.321
(20.94)

1.780
(60.256)

1.233
(17.1)

1.427

l 3d 3 1.300
(19.953)

1.583
(38.282)

1.408
(25.59)

1.766
(58.344)

1.514

l 3d 4 1.211
(16.255)

1.123
(13.274)

0.966
(9.247)

0.915
(8 .222 )

1.054

L4D 1 1.009
(10.209)

0.850
(7.079)

1.762
(57.81)

0.641
(4.375)

1.065

l 4d 2 0.969
(9.311)

1.298
(19.86)

1.109
(12.853)

1.034
(10.814)

1.103

L4Dj 1.247
(17.66)

1.170
(14.791;

1.086
(12.189)

1.265
(18.408)

1.192

l 4d 4 1.077
(11.939)

0.897
(7.889)

0.343
(2.203)

0.930
(8.511)

0.812

Mean 1.319 1.360 1.561 1.508

CD (0.05) for comparison o f
Main plot treatments (Variety (V) x Method o f planting (M) - NS 
Sub plot treatments (Lateral distance (L) x Depth (D) -0 .338
Interaction effect (VM x LD) - 0.676

*Log transformed values
Values in paranthesis indicate retransformed valuts



significant difference between the main plot treatments V 1M 1, V 1M2, V2Mi and 

V2M 2. However highest recovery was tound in V2Mi. Regarding lateral distance and 

depth there was significant difference between the treatments.

It was observed from Table 5 that the placement o f 32P at 15 cm depth 

and 15 cm away from the plant (L 1D 1) recorded the maximum 32P count followed by 

L2Di and L]D2 . The data indicated that the treatment L 1D 1 was significantly 

superior to all other treatments while LiD 2 was on par with L2Dj. The treatment 

L4D4 resulted in the lowest value which was on par with the treatment L2D4 and 

significantly inferior to all other treatments.

The interaction was also found to be significant. Out o f the 64 treatments 

highest absorption was obtained when 32P was applied to a lateral distance o f 15 cm 

at a depth o f  15 cm, to the variety Mauritius grown under trench planting which was 

on par with Kew grown under surface and trench planting and Mauritius grown 

under surface planting. In the main plot treatment V 1M 1, uptake o f '2P was found to 

be the highest at LjDj followed by L2Di and L3D 1. All these treatments were found 

to be on par. The lowest 32P count was obtained from L2D3 (60 cm lateral distance 

and 30 cm depth). The variety Kew when grown under trench method o f planting 

(V iM 2) the highest value o f 32P count was observed in L |D i followed by LjD 2 and 

L2Di and were found to be on par. The placement o f 32P at L2D4 recorded the lowest 

count for V iM 2, which was on par with L4Dj (60 cm lateral distance and 15 cm 

depth) and L4D4. In both the main plot treatments V2Mi and V2M2 the highest 

recovery o f 32P was from LjD | followed by L2D| and LiD2. These values were found
32to be on par. The main plot treatment V2Mi showed the lowest value o f  P at L4D4 . 

While in V2M2 the lowest value o f 32P uptake was recorded by L4Di and was on par 

with L3D4 and L4D4.

Data on the recovery o f 32P by pineapple as affected by lateral distance
N j

and depth is presented in Table 6 and Fig.7. When the lateral distance alone was 

considered it was found that the absorption o f 32P was significantly higher at a 

distance o f 15 cm from the plant with the least at 60 cm away from the plant. The 

recovery o f 32P from 30 cm and 45 cm lateral distance were on par. With respect to 

various depths considered, 15 cm depth showed highest 32P recovery followed by 30



Table 6. Recovery o f 32P (dpm/g)in the leaves o f  pineapple at 45 days after
application as affected by lateral distance and depth

*Recovery o f ,2P(dpm/g leaf)
Depth(cm) Lai.eral distance (cm)

15 30 45 60 Mean
15 2.623

(419.759)
2.247

(176.604)
1.883

(76.384)
1.065

(11.614)
1.955

30 2.004
(100.925)

1.319
(20.845)

1.427
(26.730)

1.103
(12.676)

1.463

45 1.238
(17.298)

1.268
(18.535)

1.514
(32.658)

1.192
(15.559)

1.303

60 1.214
(58.884)

1.028
( 10.666 )

1.054
(11.324)

0.812
(6.486)

1.027

Mean 1.77 1.466 1.469 1.043

CD(0.05) for comparison o f

Lateral distance - 0.169 
Depth -0 .169

*Log transformed values
Values in paranthesis indicate retransformed values



Lateral distance Depth

Fig. 7. Recovery of 32P (dpm g'1) in the leaves of pineapple 45 days after 
application as affected by lateral distance and depth



4.1.4 P a tte rn  of 32P absorp tion  as influenced by varie ty  and  m ethod of 

p lan ting

Recovery o f 32P as influenced by variety and method o f planting at 

different sampling intervals is given in Table 7.

Data revealed that there was no significant difference between the two 

varieties or method o f planting. However the variety Mauritius recorded the highest 

absorption o f 32P at all the sampling intervals. Eventhough maximum 32P count was 

obtained in the surface method o f planting, no significant difference was noticed 

between the method o f planting .

4.2 P a tte rn  of root activity

4.2.1 P a tte rn  of root activity in p ineapple 15 days afte r 32P application

Data pertaining to the percentage distribution o f active roots in pineapple
• • • a  32irrespective o f variety and method o f planting 15 days after application o f P as 

influenced by lateral distance and depth are furnished in Table 8 and Fig. 8.

When the different lateral distances alone were considered 67.08 per cent 

o f  the active roots were seen 15 cm away from the plant followed by 30 cm distance, 

which contributed 20.67 per cent of the roots. The root activity at a lateral distance 

o f 60 cm was found to be only 1.59 per cent. When depth alone was considered 

maximum root activity was observed from a soil depth o f 15 cm (79.24%) followed 

by 30 cm depth (14.1 1%). Only 2.76 per cent o f the root activity was seen at 60 cm 

depih. It was observed from the table that when the combination o f lateral distance 

and depth was considered the most active root zone o f pineapple was noticed to be 

15 cm away from the plant reaching to a depth o f 15 cm (52.82%) followed by the 

soil zone comprising 30 cm lateral distance and 15 cm depth (17.88%). The active 

roots w ere very less (0.15%) at a lateral distance o f 60 cm and depth o f 45 cm.

cm depth. The uptake o f 32P from 15 cm depth was found to be significantly superior

to other depths tried. However some absorption look place at a depth o f  60 cm.



Table 7. Recovery o f 32P(dpm/g leaf) as influenced by variety and method o f  planting at different sampling intervals

*Recovery o f <7P(dpm/g leaf)
15 da>̂ s after application 30 da /s after application 45 days after application Overall

meanKew Mauritius Mean Kew Mauritius Mean Kew Mauritius Mean
Surface
method

1.54
(34.674)

1.57
(37.154)

1.555
(35.892)

1.437
(27.353)

1.699
(50.003)

1.568
(36.983)

1.319
(20.845)

1.561
(36.392)

1.44
(27.542)

1.521

Trench
method

1.459
(28.774)

1.486
(30.619)

1.473
(29.717)

1.370
(23.442)

1.620
(41.687)

1.495
(31.261)

1.360
(22.909)

1.508
(32.211)

1.434
(27.164)

1.467

Mean 1.50 1.528 1.514 1.404 1.659 1.532 1.339 1.534 1.437 1.494
CD(0.05) for comparison of

Variety (V) - NS
Method o f planting (M) - NS 
Interaction effect - NS

*Log transformed values
Values in paranthesis indicate retransformed values



TableS. Root activity (%) o f pineapple at 15 days after 3"P application as
influenced by lateral distance and depth

Root activity (%)
Depth Lai.eral distance (cm)
(cm) 15 30 45 60 Total

15 52.82 17.88 7.73 0.81 79.24
30 11.89 1.22 1.13 0.37 14.61
45 0.95 1.17 1.12 0.15 3.39
60 1.42 0.40 0.68 0.26 2.76

Total 67.08 20.67 10.66 1.59

Table 9. Root activity(%) o f variety o f Kew grown under surface method 15 days 
after 32P application

Root activity(%)
Depth Lateral distance (cm)
(cm) 15 30 45 60 Total

15 53.87 13.72 16.56 0.82 84.978
30 5.63 1.63 2.50 0.83 10.591
45 1.37 0.67 0.37 0.34 2.750
60 0.51 0.16 0.55 0.47 1.691

Total 61.38 16.18 19.98 2.46

Table 10. Root activity (%) o f variety Kew grown under trench method at 15 days 
after 32P application

Root activity (%)
Depth Lai eral distance (cm)
(cm) 15 30 45 60 Total

15 64.90 1.93 2.67 1.57 71.07
30 19.47 1.57 0.57 0.39 22.00
45 0.88 0.85 2.85 0.11 4.69
60 0.77 0.25 1.12 0.10 2.24

Total 86.02 4.60 7.21 2.17



15 30 45 60
Lateral distance (cm)

15 30 45 60

Depth (cm)

Fig. 8. Root activity (%) of pineapple 15 days after 32P application as 
influenced by lateral distance and depth



4.2.1.1 P a tte rn  of root activity in p ineapple varie ty  Kew grow n under 

surface p lan ting  15 days a fte r 32P application

The percentage distribution o f active roots at various lateral distances and 

depths o f  variety Kew grown under surface planting is presented in Table 9. The 

data showed that the highest percentage o f root activiy (61.38%) w’as observed 15 

cm away from the plant and the least (2.46%) 60 cm away from the plant. The 

lateral distance o f 30 cm contributed 16.18 per centage . With respect to depth, 

84.97 per cent o f the root activity was seen confined to a depth o f 15 cm followed by 

3C cm (10.59%). As the depth increased from 45 to 60 cm, the root activity 

decreased from 2.75 per cent to 1.69 per cent. •

With respect to combination o f lateral distance and depth the most active 

root zone was seen 15 cm away from the plant and to a depth o f 15 cm with 53.87 

per cent o f the active roots concentrating there. This was followed by the soil zone 

constituting 45 cm lateral distance and 15 cm depth, which accommodated 16.56 per 

cent o f  the root activity. The minimum root activity (0.16%) was observed 30 cm 

away from the plant and at 60 cm depth.

4.2.1.2 P atte rn  of root activity in p ineapple variety  Kew grow n u n d er trench  

p lan ting  15 days a f te r 32P application

The data related to the percentage distribution o f active roots o f variety 

Kew grown under trench system is furnished in Table 10. It was noticed that 86.02 

per cent o f the active roots o f Kew planted in trenches were seen 15 cm away from 

the plant. As the lateral distance increased from 15 to 60 cm, the density o f active 

roots decreased to 2.17 per cent. When depth alone was considered it was found that

71.07 per cent o f  the root activity confined to 15 cm. The zone o f 30 cm depth also 

showed considerable amount o f  root activity (22.0%). The least activity was (2.24%) 

obtained from 60 cm depth.

When combination o f lateral distance and depth was considered it was 

seen that about 64.9 per cent o f the roots were seen 15 cm away from the plant at a 

depth o f 15 cm. The least root activity was observed at a soil zone o f  60 cm lateral 

distance and depth o f 60 cm (0.10%).



4.2.1.3 P a tte rn  of root activity in p ineapple varie ty  M au ritiu s  grown u nder 

surface m ethod 15 days a fte r >2P application

The data on the percentage root distribution o f Mauritius grown under 

surface planting is given in Table 11. It was observed from the table that when 

lateral distance alone was considered maximum percentage o f  the active roots 

(57.36% ) were confined to a lateral distance o f 15 cm. The root distribution at 30 cm 

lateral distance was also appreciable with 29.66 per cent o f the root activity 

concentrating there. Some amount o f root activity (0.63%) was observed at 60 cm 

lateral distance also. When depth alone was considered the maximum percentage o f 

active roots were observed 15 cm deep (80.36%) followed by 30 cm (11.92%). The 

soil layer o f 45 cm contributed only 1.98 per cent o f the roots.

With respect to combination o f lateral distance and depth, the most active 

root zone o f Mauritius grown under surface planting was found to be the zone 

constituting 15 cm radial distance and 15 cm depth which accommodated 42.03 per 

cent o f the active roots. A lateral distance o f 30 cm and depth o f 15 cm contributed 

27.96 per cent o f the roots. The least concentration o f root activity was seen 60 cm 

away from the plant up to a depth o f 45 cm (0.05%).

4.2.1.4 P a tte rn  of root activity  in p ineapple variety  M auritiu s  grow n under 

trench  m ethod of p lan ting  15 days a f te r 32P application

The percentage distribution o f active roots o f Mauritius grown under 

trench planting is presented in Table 12. (t was seen from the data that when lateral 

distance alone was considered the highest amount o f  root activity (63.56% ) was 

obtained 15 cm away from the plant, considerable amount o f root activity (32.2%) 

was seen at 30 cm lateral distance and the least (1.11%) from a distance o f 60 cm 

from the plant. With respect to depth 80.61 per cent o f  the root activity was seen 

confined to 15 cm followed by 30 cm depth (13.92%). The vertical distance o f 60 

cm contributed only 1.33 per cent o f the roots.

With respect to combination o f lateral distance and depth maximum 

amount o f active roots were seen at a treatment site 15 cm deep and 15 cm away 

from the plant (50.48%). The soil zone constituting o f 30 cm radial distance and 15

Hi



Table 11. Root activity(%) o f variety Mauritius grown under surface method 15
days after 32P application

Root activity(%)
Depth Lateral distance (cm)
(cm) 15 30 45 60 Total

15 42.03 27.96 10.11 0.26 80.36
30 10.39 0.25 1.13 0.15 11.92
45 1.18 0.43 0.32 0.05 1.98
60 3.76 1.02 0.79 0.17 5.74

Total 57.36 29.66 12.35 0.63

Table 12. Root activity (%) root activity o f variety Mauritius grown under trench 
method at 15 days after 32P application

Root activity (%)
Depth Lateral distance (cm)
(cm) 15 30 45 60 Total

15 50.48 27.93 1.60 0.60 80.61
30 12.08 1.42 0.31 0.11 13.92 '
45 0.37 2.73 0.94 0.10 4.14
60 0.63 0.12 0.28 0.30 1.33

Total 63.56 32.20 3.13 1.11

Table 13. Root activity (%) o f pineapple 30 days after 32P application as influenced 
by lateral distance and depth

Root activity (%)
Depth Lat eral distance (cm)
(cm) 15 30 45 60 Total

15 44.90 14.35 11.73 0.99 71.97
30 16.38 2.57 1.25 0.57 20.77
45 1.00 3.22 1.42 0.42 6.05
60 0.39 0.19 0.40 0.13 1.11

Total 62.67 20.33 14.80 2.11



4.2.2 P a tte rn  of root activity  in p ineapple 30 days a fte r app lication  o f 32 P

Data on percentage distribution o f active roots in pineapple 30 days after 

application as influenced by lateral distance and depth are presented in Table 13 and

Fig. 9.

It was observed from the data that among the various lateral distances 

tried 62.67 per cent o f the active roots were concentrated 15 cm away from the plant 

base. The horizontal distances o f 30 cm and 45 cm also contributed considerable 

amount o f root activity o f 20.33 per cent and 14.80 per cent respectively. The least 

amount o f active roots (2.11%) were seen 60 cm away from the plant. When depth 

alone was considered it was found that the highest distribution o f active roots 

(71.97% ) were in the surface soil layer o f 15 cm followed by 30 cm (20.77%). The 

zone o f 45 cm and 60 cm depth showed active roots o f 6.06 and 1.11 per cent 

respectively

When the combination o f lateral distance and depth was considered it 

was seen that the treatment combination o f 15 cm lateral distance and 15 cm depth 

recorded the highest percentage o f active roots (44.9%). The treatment site o f 15 cm 

lateral distance and 30 cm depth contributed 16.38 per cent o f the root activity. The 

soil zone o f 60 cm depth and 60 cm lateral distance amounts to the least root activity 

o f  0.13 per cent.

4.2.2.1 P a tte rn  of root activity  in p ineapple varie ty  Kew grow n u nder

surface m ethod of p lan ting  30 days afte r 32P application

Data relating to the percentage distribution o f active roots o f Kew grown 

under surface method is presented in Table 14.

The data indicated that the lateral distances o f 15 cm accommodated 58.93 

per cent o f  the active roots followed by 30 cm (13.98%). The lateral distance o f 45 cm 

accommodated 25.80 per cent o f the roots with the least (1.29%) from 60 cm. The 

vertical spread o f roots indicated that 92.21 per cent o f the roots concentrated at 15 cm

cm depth contributed 27.93 per cent o f the roots with the minimum from a distance

o f 60 cm and depth o f 45 cm (0.10%)



Lateral distance (cm) Depth (cm)

Fig. 9. Root activity (%) of pineapple 30 days after 32P application as 
influenced by lateral distance and depth



Table 14. Root activity (%) o f variety Kew grown under surface method at 30 days

Root activity (%)
Depth La1.era! distance (cm)
(Cm) 15 30 45 60 Total

15 54.68 13.00 24.15 0.38 92.21
30 4.03 0.82 1.07 0.42 6.34
45 0.15 0.11 0.26 0.26 0.78
60 0.13 0.05 0.32 0.17 0.67

Total 58.93 13.98 25.80 1.29

Table 15. Root activity (%) o f variety o f Kew grown under trench method 30 days 
after 32P application

Root activity (%)
Depth Lai eral distance (cm)
(cm) 15 30 45 60 Total

15 41.73 2.75 11.21 1.45 57.14
30 31.44 0.61 0.44 0.80 33.29
45 1.34 2.67 3.53 0.71 8.25
60 0.26 0.15 0.74 0.17 1.32

Total 74.77 6.18 15.92 3.13

Table 16. Root activity (%) o f variety Mauritius grown under surface method at 30 
days after 32P application

Root activity (%)
Depth Lai eral distance (cm)
(cm) 15 30 45 60 Total

15 33.56 17.01 10.32 1.80 62.69
30 19.20 2.26 3.00 0.66 25.12
45 1.20 8.07 0.60 0.42 10.29
60 0.61 0.43 0.40 0.08 1.52

Total 54.57 27.77 14.32 2.96



When the combination o f  lateral distance and depth was considered it 

was found that 54.68 per cent o f the active rcots o f Kew grown on surface reside 15 

cm away from the plant and at a depth o f 15 cm followed by the treatment site o f 45 

cm lateral distance and 15 cm depth (24.15%). The least amount o f active roots were 

seen at a depth o f  60 cm and 30 cm around the plant (0.05%).

s

4.2.2.2 P a tte rn  of root activity in p ineapple variety  Kew grow n u n d er trench

plan ting  30 days afte r 32P application

The data depicting the percentage distribution o f active roots o f Kew 

grown under trench planting is furnished in Table 15.

It was observed that in variety Kew 74.77 per cent o f the active roots 

were found 15 cm away from the plant when planted in trenches. The least amount 

(3.13% ) o f the active roots were seen at a horizontal distance o f 60 cm from the 

plant. When depth alone was considered it was noticed that 57.14 per cent o f the 

roots reside in the 15 cm soil layer. The percentage o f active roots showed a 

decreasing trend with increase in depth. The soil layer o f 30 cm contributed 33.29 

per cent o f active roots followed by 45 cm (8.25%) and 60 cm (1.320%) depth.

When combination o f  lateral distance and depth was considered, it was 

found that the most active root zone o f  Kew grown in trenches was found to be 15 

cm laterally around the plant and 15 cm vertically from the soil surface constituting 

41.73 per cent o f the roots (Table 15). The soil zone o f 30 cm lateral distance and 60 

cm depth contributed the lowest amount o f roots (0.15%).

4.2.2.3 P a tte rn  of root activity  in p ineapple variety  M auritiu s grow n u nder

surface p lan ting  30 days a f t e r 32P application

Data on the percentage distribution o f active roots o f Mauritius grown 

under surface plaruing is presented in Table 16.

depth. The root activity was found to decrease with increase in depth. The minimum

amount (0.67%) o f root activity was seen at a depth of 60 cm



It was seen from the data that under surface planting the highest 

percentage o f  active roots (54.57%) o f Mauritius were located 15 cm laterally 

around the plant followed by 30 cm (27.77%). The percentage o f root activity 

decreased from 54.57 per cent to 2.96 per cent as the lateral distance increased from 

15 to 60 cm. Root activity declined with increase in lateral distance and depth. When 

depth alone was considered it was found that 62.69 per cent o f the roots explored a 

vertical space o f 15 cm. About 25.12 per cent o f  the roots were seen at 30 cm depth 

and was considerably less at 60 cm depth (1.52%).

With respect to combination o f lateral distance and depth, it was seen that 

most o f the active roots (33.56%) o f Mauritius lay within 15 cm surface soil layer 

and 15 cm around the plant followed by a soil zone comprising o f  15 cm lateral 

distance and 30 cm depth (19.2%). The minimum percentage o f active roots (0.08%) 

was seen 60 cm away and 60 cm deep from the plant base.

4.2.2.4 P atte rn  of root activity in p ineapple variety  M auritiu s  grow n u n d er

trench  p lan ting  30 days a fte r 32P application

Percentage distribution o f active roots o f variety Mauritius grown under 

trench planting is presented in Table 17.

The data revealed that 62.33 per cent o f the active roots confined to a 

lateral distance o f 15 cm followed by 30 cm (33.42%). The minimum percentage o f 

active roots (1.13%) was seen 60 cm away from the plant. The vertical distance was 

mainly confined to a depth o f 15 cm (75.83%). The soil layer o f  30 cm contributed 

18.34 per cent o f the active roots below which root activity declined sharply with

0.93 per cent at 60 cm depth.

When the combination o f lateral distance and depth was considered it 

was found that 49.64 per cent o f  the active roots o f Mauritius grown in trenches 

concentrated in a soil zone constituting 15 cm lateral distance and 15 cm depth. The 

least root activity was observed 60 cm away from the plant and at a depth o f  60 cm

with only 0.11 per cent o f the roots concentrating there.



Table 17. Root activity (%)of variety Mauritius grown under trench method 30 days 
after 32P application

Root activity (%)
Depth Lateral distance (cm)
(cm) 15 30 1 45 60 Total

15 49.64 24.65 1.23 0.31 75.83
30 10.86 6.60 0.47 0.41 18.34
45 1.27 2.04 1.29 0.30 4.90
60 0.56 0.13 0.13 0.11 0.93

Total 62.33 33.42 3.12 1.13

Table 18. Root activity (%) of pineapple at 45 days after 32P application as 
influenced by lateral distance and depth

Depth Lateral distance (cm)
(cm) 15 30 45 60 Total

15 39.99 18.43 8.41 1.55 68.38
30 10.48 2.27 2.78 1.46 16.99
45 2.04 2.28 3.45 1.63 9.40
60 1.95 1.07 1.33 0.88 5.23

Total 54.46 24.05 15.97 5.52

Table 19. Root activity (%) of variety of Kew grown under surface method 45 days 
after 32P application

Root activity (%)
Depth Laieral distance (cm)
(cm) 15 30 45 60 Total

15 30.52 27.58 15.90 1.34 75.34
30 4.16 0.92 3 13 1.22 9.43
45 3.63 0.38 2.63 2.33 8.97
60 0.78 1.77 ' 2.14 1.57 6.26

Total 39.09 30.65 23.80 6.46 1



The data on percentage distribution o f active roots in pineapple 45 days 

after application o f 32P as influenced by lateral distance and depth are presented in 

Table 18 and Fig. 10.

It was noticed from the data that among the various lateral distances tried 

15 cm showed highest percentage o f active roots (54.46%) followed by 30 cm 

(24.05%). The percentage root activity was only 5.52 per cent 60 cm away from the 

plant. The vertical spread o f  the roots indicated that 68.38 per cent o f  the roots 

explored the surface soil layer o f  15 cm followed by 16.99 o f the roots at 30 cm. The 

root activity was least at 60 cm depth (5.23 %).

When combination o f lateral distance and depth was considered it was
• •  32found that the most active root zone o f pineapple 45 days after application o f  P 

was found to be 15 cm away from the plant and reaching to a depth o f 15 cm with 

39.99 per cent o f the roots concentrating there. The soil zone comprising 60 cm 

radial distance and 60 cm depth accounted the lowest percentage (0.88%) o f active 

roots.

4.2.3.1 P atte rn  root activity  in p ineapple variety  Kew grow n u n d er surface

p lan ting  45 days afte r 32P application

Data pertaining to the percentage root distribution o f  Kew under surface 

planting is shown in Table 19.

It was observed from the data th a t ' P when placed 15 cm away from the 

plant accommodated 39.09 per cent o f  the roots. When depth alone was considered it 

w’as noticed that there is a concentration o f active roots at shallow depth o f  15 cm 

(75.34%). The percentage o f active roots at 60 cm depth was only 6.26 per cent.

When the combinations o f lateral distances and depth were considered it 

was observed that the density o f  active roots o f  Kew planted on surface was more 

confined to 15 cm radial distance at a depth o f 15 cm (30.52%) and was found to be 

negligible (0.38%) at a zone o f 30 cm lateral distance and 45 cm depth.

• 324.2.3 P a tte rn  of root activity in p ineapple 45 days a fte r application  of P



15 30 45 60
Lateral distance (cm)

15 30 45 60
Depth (cm)

Fig. 10. Root activity (%) of pineapple 45 days after 32P application as 
influenced by lateral distance and depth



n  < 2 .0 -1 5

4.2.3.2 P a tte rn  of root activity in p ineapple variety  Kew grow n u n d er trench

p lan ting  45 days afte r 32P application

Table 20 represent the percentage distribution o f active roots o f variety 

Kew grov/n under trench planting.

It was seen from the data that 57.73 per cent o f the roots confined to a 

lateral distance o f 15 cm followed by 45 cm (18.5%). The root activity was least at 60 

cm away from the plant base (8.02 %). With respect to depth, the soil layer o f  15 cm 

contributed 53.99 per cent o f the root activity. Appreciable amount o f active roots 

(23.01% ) were seen at 30 cm depth with the least (8.52%) from a depth o f 60 cm.

When lateral distance and depth combination was considered it was 

observed that 38.63 per cent o f the active roots were seen 15 cm laterally around the 

plant at 15 cm depth. The least active root zone (0.68%) was found to be 30 cm 

radially at a depth o f 60 cm.

4.2.3.3 P a tte rn  of root activity  in p ineapple varie ty  M auritiu s grow n u nder

surface p lan ting  45 days a fte r 32P application

The data on the percentage distribution o f active roots o f Mauritius 

grown under surface planting is furnished in Table 21.

The data indicated that 54.17 per cent o f the active roots were seen 15 crn 

away from the plant. The minimum percentage o f active roots (5.09%) were seen 60 

cm away from the plant. When depth alone was considered 68.59 per cent o f  the 

roots were seen on the surface soil layer o f 15 cm. The soil layer o f 30 cm 

contributed 22.17 per cent o f active roots. The least root activity (3.09%) was 

observed at 60 cm depth.

When the combination o f lateral distance and depth was considered it 

was found that the most active root zone o f Mauritius grown in trenches was the soil 

zone constituting 15 cm laterally and vertically (35.73%). The least activity was 

observed from the treatment 60 cm away from the plant at a depth o f 60 cm (0.13%).



Table 20 . Root activity (%) of variety Kew grown under trench method at 45 days 
after 32P application

Root activity (%)
D epth. Lateral distance (cm)
(cm) •15 30 45 ' 60 Total

15 • 38.63 7.46 6.76 1.14 53.99
30 12.05 4.36 3.39 3.21 23.01
45 2.64 3.25 6.20 2.39 14.48
60 4.41 0:68 2.15 1.28 8.52

Total 57.73 15.75 18.50 8.02

Table 21 Root activity (%) of variety Mauritius grown under surface method 45 
days after 32P application

Root activity (%)
Depth Lateral distance (cm)
(cm) 15 30 45 60 Total

15 35.73 21.38 8.02 3.46 68.59
30 16.25 1.54 • 3.61 0.77 22.17
45 0.51 3.38 1.53 0.73 6.15
60 1.68 0.73 0.55 0.13 3.09

Total 54.17 27.03 13.71 5.09

Table 22. Root activity (%) of variety Mauritius grown under trench method 15 
days after 32P application

Root activity (%) 1
Depth Lateral distance (cm)
(cm) 15 30 45 60 Total

15 55.11 17.31 2.95 0.26 75.63
30 9.47 2.28 •1.00 •0.63 13.38
45 1.37 2.11 3.42 1.08 7.98
60 0.93 1.10 0.48 0.50 3.01

Total 66.88 22.80 7.85 2.47



4.1.3.4 P ercen tage d istribu tion  of root activity o f variety  M au ritiu s  grow n

u n d e r trench  planting  45 days afte r 32P application

The data related to the percentage distribution o f active roots of

pineapple grown under trench planting is presented in Table 22.

With respect to lateral distances, 66.88 per cent o f the root activity was 

seen 15 cm away from the plant with only 2.47 per cent o f the root activity at 60 cm 

distance. When the vertical spread was considered it was found that 75.63 per cent 

o f the active roots concentrated in a layer o f 15 cm. The root activity at 30 cm depth 

was found to be 13.38 per cent with the least (3.01) at 60 cm soil layer.

When combination o f  lateral distance and depth was considered it was 

found that Mauritius grown in trenches showed the highest percentage o f  roots 

(55.11% ) at 15 cm lateral distance and 15 cm depth. The least root activity (0.26%) 

was observed 60 cm laterally and at 15 cm depth.

4.2.4 M ean root activity p a tte rn  of p ineapple for th ree  sam pling dates

The mean root activity o f pineapple for all the 3 sampling dates at

different lateral distance and depth is furnished in Table 23.and Fig. 11

✓

Among the various lateral distances considered irrespective o f the 

sampling dates, 61.38 per cent o f the root activity was seen 15 cm away from the 

plant followed by 30 cm (21.68%). Root activity was found to be very low (3.16%) 

at 60 cm lateral distance. When depth alone was considered it was found that 73.21 

per cent o f  the active roots concentrate at a depth o f 15 cm. The soil layer o f  30 cm 

accommodated 17.41 per cent o f the root activity with the least from a depth o f 60 

cm (3.09%).

When combination o f lateral distance and depth was considered, it was 

seen that the most active root zone was 15 cm away from the plant and at a depth of 

15 cm with 45.91 per cent o f the roots concentrating there (Fig. 12.) The zone o f 30 

cm lateral distance and 15 cm depth contributed 16.89% of the active roots. The 

least root activity was observed at a lateral and vertical distance o f  60 cm (0.49%).
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Fig. 11. Root activity (%) of pineapple at different lateral distances and 
depth (Mean of three sampling intervals)
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Fig. 12. Root activity pattern o f pineapple [Ananas comosus (L.) Merr.J



Table 23. Root activity (%) o f pineapple at different lateral distances and depth
(Mean o f three sampling intervals)

Root activity (%)
Depth Lai eral distance (cm)
(cm) 15 30 45 60 Total

15 45.91 16.89 9.29 1.12 73.21
30 12.89 2.02 1.69 0.81 17.41
45 1.33 2.22 1.36 0.74 5.65
60 1.25 0.55 0.80 0.49 3.09

Total 61.38 21.68 13.14 3.16

Table 24. Root activity (%) o f pineapple at L30D30

Root activity (%)

15 DAA 30 DAA 45 DAA Mean Overall
mean

Surface T rench Surface T rench Surface T rench Surface Trench

Kew 74.85 87.87 72.53 76.53 63.18 62.50 70.19 75.63 72.91

Mauri
tius 80.63 91.91 72.03 91.75 74.90 84.17 75.85 89.28 82.57

Mean 77.74 89.89 72.28 84.14 69.04 73.30 73.02 82.46

Table 25. Root growth o f  pineapple under different methods o f planting

Treatment Number o f 
roots

Length o f 
roots (cm)

Diameter
(cm)

Fresh weight 
(g)

Dry weight 
(g)

VjM i 47 23.56 0.52 59.5 16.08

v ,m 2 62 25.62 0.57 63.83 20.10

V2M i 71 25.33 0.55 66.33 25.41

V2M2 55 23.76 0.55 61.33 18.20

Vi - Kew Mi - Surface planting
V2 - Mauritius M2 - Trench planting



The data on Table 24 represent the root activity o f the two pineapple 

varieties Kew and Mauritius at the active root zone where more than 80 per cent o f 

the active roots were seen. From the table it was observed that variety Mauritius 

showed highest root activity at all the sampling intervals. When the different 

planting systems were considered it was found that trench method o f planting 

showed highest root activity.

4.3 Root Excavation Studies

Data on root growth o f  pineapple estimated by root excavation technique 

is presented in Table 25 and in Plates 8 to 11. The data indicated that there was 

difference in the number o f roots o f  two varieties o f pineapple grown under different 

systems o f  planting. The highest number of roots (71) was obtained from the 

treatment V2M 1 (Mauritius grown under surface method) followed by V 1M 2 (Kew 

grown under trench method) with a value o f 61. The least value (47) was showed by 

the treatment VjM i (Kew grown on surface).

With respect to length o f roots, it was observed that length varied 

between 23.56 cm and 25.62 cm. When diameter o f roots was considered it was 

found that the diameter varied between 0.52 cm and 0.57 cm.

When the fresh weight and dry weight o f the roots were considered it was 

found that Mauritius grown under surface method recorded the highest value o f

56.33g and 25 .4 lg  respectively. The least value was recorded by variety Kew grown

under surface method with a fresh weight o f 49.5 and dry weight o f 16.08.

4.4 V egetative and  Flowering C harac ters

The vegetative characters as well as the flowering characters o f  pineapple 

variety Kew and Mauritius grown under tv/o methods o f planting and under two 

planting densities are presented here under.

4.2.5 Root activity (% ) of pineapple at L30D30



Plate 8. Root distribution pattern o f pineapple variety Kew 
grown under surface planting

Plate 9. Root distribution pattern o f pineapple variety Kew 
grown under trench planting



Plate 10. Root distribution pattern o f  pineapple variety Mauritius 
grown under surface planting

P late  11. Root distribution pattern o f pineapple variety Mauritius 
grown under trench planting



4.4.1 Plant characters

Plant characters namely the vegetative characters as influenced by 

variety, method o f planting and planting densities adopted are given below.

4.4.1.1 P lan t height

D ata pertaining to the mean plant height at six months after planting is 

. presented in Table 26.

It was observed from the data that there was no significant difference in 

treatment means between the varieties K ew 'and Mauritius and also the two planting 

densities adopted. However method o f planting showed significant difference. 

Trench planting was found to be superior to surface planting. The interaction o f all 

the factors (variety, method o f planting, planting density) did not show any 

significant difference.

4.4.1.2 N um ber of leaves

Data on the mean number o f leaves per plant at six months after planting as 

influenced by variety, method o f planting and planting density are given in Table 27.

The data indicated that the maximum number o f  leaves was produced by 

variety mauritius (40.17) than Kew (32.67) eventhough no significant difference was 

noticed. The interaction effect o f different factors were also observed to be non 

significant.

4.4.1.3 ‘D ’ L eaf length

Data depicting the effect o f  treatments on length o f  ‘D ’ leaf at six months 

after planting are presented in Table 28.

Data indicated that there existed no significant difference between the 

two varieties in the length o f  ‘D ’ leaf. Planting density also did not show any 

significant difference. However method o f planting was found to differ significantly. 

Trench planting showed maximum ‘D ’ leaf length (70.18 cm).



Table 26. Effect o f  treatments on plant height o f pineapple six months after planting

Plant height(cm)
Kew (VO Mauritius (V2)

Mean Overall
mean

High
density

(PO

Low 
density 

(P 2)

Mean High
density

(PO

Low
density

(Pa)
Surface
(MO

83.53 ■ 84.40 83.93 94.83 - 99.90 97.37 90.67

Trench
(M2) 89.17 88.63 88.90 96.83 100.20 98.52 93.71

Mean 86.35 86.52 86.44 ' 95.83 100.05 97.95 92.19

Variety (V) - NS
Planting density (P) - NS
M ethod o f  planting (M) - Significant
Interaction effect (V x P x M ) - NS

Table 27. Effect o f  treatments on number o f  leaves o f  pineapple at six months after 
planting

©
Number o f  leaves

Kew (V0
Mean

Mauritius (V2)
Mean Overall

mean
High

density
(P0

Low
density

(Pa)’

High
density

(P0

Low
density

(PO
Surface * 
(MO

30.33 31.67 31.00 39.67 39.67 39.67 35.34

Trench
(MO 35.00 33.67 34.34 42.67 38.67 40.67 37.51

Mean 32.67 32.67 32.67 41.17 39.17 40.17 36.42

Variety (V) - NS
Planting density (P) - NS
M ethod o f planting (M) - NS
Interaction effect ( V x P x M )  - NS



Table 28. Effect o f  treatments on *D’ leaf length o f pineapple 6 months after
planting

‘D ’ leaflength(cm)
Kew (V,)

Mean
Mauritius (V2)

Mean Overall
mean

High
density

(Pi)

Low
density

(Pa)

High
density

(Pi)

Low
density

(Pa)
Surface
(Mi) 62.82 64.68 63.75 72.08 72.72 72.40 68.08

Trench
(M2) 65.90 66.27 66.09 75.47 73.04 74.26 70.18

Mean 64.36 65.48 64.92 73.78 72.88 73.33' 69.13

Variety (V) - NS
Planting density (P) - NS
M ethod o f  planting (M) - Significant
Interaction effect ( V x P x M )  - NS

Table 29. Effect o f  treatments on ‘D ’ leaf breadth o f  pineapple 6 months after 
planting

‘D ’ leaf breadth(cm)
Kew (Vi)

Mean
Mauritius (V2)

Mean Overall
mean

High
density

(Pi)

Low
density

(Pa)

High
density

■ (Pi)

Low
density

(Pa)
Surface
(M,)

3.92 3.81 3.87 4.76 5.01 4.89 4.38

Trench
(Ma)

4.29 4.00 4.15 5.52 5.30 5.41 4.78

Mean 4.11 3.91 4.01 5.14 5.16 5.15 4.58

Variety (V) - Significant
Planting density (P) - NS
M ethod o f  planting (M) - Significant
Interaction effect ( V x P x M )  - NS



4.4.1.4 ‘D’ leaf breadth

Data pertaining to the width o f ‘D ’ leaf as influenced by the various 

treatm ents are shown in Table 29.

It was observed that the width o f  ‘D ’ leaf varied from 3.92 cm (V 1P 1M 1) 

to .5.52 cm. (V2P 1M2). When variety was taken into consideration it was found that 

there exist significant difference between Kew and Mauritius in ‘D ’ leaf breadth. 

Kew recorded maximum value (5.15cm). Planting density showed no significant 

difference. However method o f  planting exhibited significant difference in ‘D ’ leaf

breadth. It was found to be higher in trench planting. The interaction effect was

found to be non significant.

4.4.2 Flowering characters

D ata on the influence o f  various treatments on tne tiowering cnaracters 

are presented here under.

4.4.2.1 Days for initiation of flowering

Data on the days for initiation o f  flowering as influenced by different 

varieties, planting methods and density o f planting are furnished in Table 30.

From the table it was noticed that the varieties Kew and Mauritius 

differed significantly in the days taken for initiation o f flowering. In Kew it was 

found to be 44.25 days while Mauritius took only 32.13 days for initiation o f 

tiowering. Interaction effect was found to be non significant.

4.4.2.2 Days for 50 per cent flowering in pineapple

D ata on the effect o f various treatments on the days taken for 50 per cent 

flowering are presented in Table 31.

Prom the data it was found that only varieties showed significant 

difference. Kew took 49.25 days while Mauritius took only 37.00 days. Planting 

density, method o f  planting and interaction o f all the factors were found to be non 

significant.



Table 30. Effect o f  treatments on days for initiation o f flowering in pineapple

Days for initiation o f  flowering
Kew (V,)

Mean
Mauritius (V2)

Mean Overall
mean

High
density

(Pi)

Low
density

(P2)

High
density

(Pi)

Low
density

(P2)
Surface1
(Mi) 44.33 44.33 44.33 31.00 32.00 31.50 37.92

Trench
(M2) 41.00 47.33 44.17 31.33 34.17 32.75 38.46

Mean 42.67 45.83 44.25 31.17 33.09 32113 38.19

Variety (V) - Significant
Planting density (P) - NS
M ethod o f  planting (M) - NS
Interaction effect (V x P x M ) - NS

T able 31. Effect o f  treatments on days for 50 per cent flowering in pineapple

Days for 50 per cent flowering
Kew (V0

Mean
Mauritius (V2)

Mean Overall
mean

High
density

(Pi)

Low
density

(Pa)’

High
density

(Pi)

Low
density

(P2)
Surface
(MO 49.33 51.10 50.17 36.33 37.67 37.00 ’ 37.33

Trench
(Hi)

48.67 48.00 48.33 35.33 38.67 37.00 37.83

Mean 49.00 49.50 49.25 35.83 38.17 37.00 37.58

Variety (V) - Significant
Planting density (P) - NS
M ethod o f  planting (M) - NS
Interaction effect (V x  P x M) - NS

Table 32. Effect o f  treatments on flowering phase o f pineapple

Flowering phase
Kew (VO

Mean
Mauritius (V2)

Mean Overall
mean

High
density

(Pi)

Low.
density

(Pa)’

High
density

(P.)

Low
density

(Pa)
Surface
(M0 17.33 17.67 17.50 11.33 11.67 11.50 14.50
T rcnch 
(M2) 16.00 17.67 16.84 13.33 13.33 13.33 15.09
Mean 16.67 17.67 17.17 12.33 12.50 12.42 14.79

Variety (V) - Significant
Planting density (P) - NS
M ethod o f  planting (M) - NS
Interaction effect (V x P x M) - NS



M

D ata on flowering phase as affected by various treatments are given in

Table 32.

The data revealed that there exist significant difference in the flowering 

phase o f  Kew and Mauritius. In Kew the flowering phase lasted for 17.17 days while 

in M auritius it was 12.42 days. M ethod o f planting and planting density did not 

show any significant difference. The interaction effect was also found to be non 

significant.

4.5 Uptake of 32P by two varieties of pineapple under different systems

of planting

D ata pertaining to the uptake o f  32P by Kew and M auritius grown in 

trenches as well as at ground level under high density planting and low density 

planting is furnished in Table 33 and Fig. 13.

It was seen from the data that there was no significant difference between 

the two varieties with respect to 32P uptake. However variety Mauritius recorded 

highest absorption o f 32P. When the different methods o f planting was considered 

irrespective o f  variety and planting density, it was found that the trench method o f
• • 32planting was significantly superior to surface method o f  planting in P uptake. It 

was also observed that there was no significant difference between the two planting 

densities adopted. Regarding interaction effect there was no significant difference 

between the treatment means.

4.5.1 Uptake of 32P by treated and non treated plants of pineapple

Absorption o f P by treated as well as untreated pineapple plants grown 

under high density system o f planting is presented in Table 34 and Fig.; 44-17. When 

uptake o f  P by the treated plants were considered, Mauritius grown under surface 

planting recorded the highest absorption followed by Mauritius grown under trench 

m ethod.The least absorption was by the variety Kew grown in trenches. It was 

observed from the data that the applied 32P was absorbed not only by the plant which 

received the treatment but also by the neighbouring plants.

4 A .2 .3  F low ering  phase



Table 33. Uptake o f 32P (dpm/g leaf) by treated plants o f  pineapple grow n und.er different systems o f  planting

*Uptake o f 32? (dpm/g leaf)
Kew (VO Mauritius (V2 Overall mean

High density 
planting (Pi)

Low density 
o f planting 

(P2)

M ean High density 
planting (Pi)

Low density 
o f planting 

(P2)

Mean

Surface 4.424 4.016 4.22 4.576 3.622 4.099 4.1595
planting (M i) (26546.055) (10375.284) (16595.87) (37670.379) (4187.936) (51951.3005) (14437.766)
Trench 5.287 4.387 4.837 5.298 4.952 5.125 4.981
planting (M2) (193642.196) (24378.108) (68706.844) (198609.492)^ j (89536.477) (133352.143) (95719.41)
Mean 4.855 4.202 4.528 4.937 4.287 4.612

(71696.837) (15903.767) (33767.585) (86496.792) (19364.219) (40926.066)

CD(0.05) for comparison o f
Variety (V) - NS
M ethod o f planting (M) - 0.4709
Planting density (P) - NS
Interaction effect - NS

*Log transformed values
Values in Paranthesis indicate retransformed values
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Table 34. Uptake o f  32P (dpm/g leaf) by treated and non treated plants o f pineapple grown under high density system o f  planting

U ptake o f  3iP (dpm/g leaf)
Treat
ments

Treated
plant

Contact plants
Total

2+3+4
+5

Neighbouring plants ■ Total
6+7+8+

9+10+11+
12+13+14+

15+16

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

VjPiMi 28658
(56.2)

3173
(6.22)

2000
(3.92)

2005
(3.93)

1847
(3.62)

9025
(17.69.)

1256
(2.46)

12 66 
(2.48)

1614
(3.17)

1590
(3.12)

916
(1.79)

1184
(2.32)

643
(1-26)

898
(1.76)

1437
(2.82)

1180
(2.31)

1335
(2.62)

13319
(26.11)

51002

V,P,Mj 262287
(34.56)

90020
(11.86)

139994
(18.45)

27788
(3.66)

114616
(15.1)-

372418
(49.07)

962
(0.13)

1487
(0.2)

13268
(1-75)

8518
(1-12)

1538
(0.20)

1098
(0-14)

1223
(0.16)

7129
(0.94)

51111
(6.74)

36720
(4.84)

1052
(0.14)

124106
(16.36)

758811

V iP M 99072
(68.35)

18805
(12.97)

3225
(2.22)

2052
(1.41)

8128
(5.61)

32210
(22.21)

1155
(0.79)

694
(0.50)

1565
(1.08)

2265 
(1.56) .

1283
(0.88)

897
(0.62)

836
(0.58)

1001
(0.69)

1443
(0.99)

1563
(1.08)

974
(0.67)

13676
J 9 .4 4 J _

144958

VjP,Mj 268311
(59.41)

72698
(16.07)

34440
(7.62)

20262
(4.50)

2300S
(5.10)...

150411
(33.31)

692
(0.15)

771
(0.17)

16417
(3.64)

1871
(0.41)

898
(0.20)

557
(0.12)

1052
(0.23)

896
(0.20)

7308
(1.62)

1586
(0.35)

844
(0.18)

32892
(7.27)

451614

V] - Kew Mi -  Surface Pi-Higji density
Vj - Mauritius Mi -  Trench Pa-Low density

Values in Paranthesis indicate percentage absorption o f  P



Fig. 14. Percentage absorption o f  applied 32P am ong treated and neighbouring plants in K ew  (Vi) at high density (Pi) surface planting (M i)

Values given on the plant indicate percentage absorption o f  32P. 
Values given in boxes indicate the p lant number.

Plant No.I : Treated plant
Plant N o .2  -  5 : Contact plants
Plant N o .6 -  16 : Neighbouring plants



Fig. 15. Percentage absorption o f  applied 32P among treated and neighbouring plants in Kew (Vi) at high density (Pi) trench planting (M 2)

Values given on the plant indicate percentage absorption o f  P. 
Values given in boxes indicate the plant number.

Plant No.I : Treated plant
Plant N o.2 -  5 : Contact plants
Plant N o .6 -  16 : Neighbouring plants



Fig. 16. Percentage absorption o f  applied 32P among treated and neighbouring plants in M auritius (V2) at high density (Pi) surface planting (Mi)

Values given on the plant indicate percentage absorption o f  32P. 
Values given in boxes indicate the plant number.

Plant No.I : Treated plant
P lan tN o .2 - 5  : Contact plants
Plant N o .6 - 1 6  : N eighbouring plants



Fig. 17. Percentage absorption o f applied 32P among treated and neighbouring plants in Mauritius (V2) at high density (P j) trench planting (M 2)

32
Values given on the plant indicate percentage absorption o f  P. 
Values given in boxes indicate the plant number.

Plant No.I : Treated plant
Plant No.2 -  5 : Contact plants
Plant N 0.6 -  16 : Neighbouring plants



The data showed that in variety Kew grown under surface planting, the 

highest absorption o f 32P was by the treated plant which accounted 56.2 per cent o f  

the total absorbed 32P. The next highest counts were obtained for the 4 contact 

plants, which together contributed 17.69 per cent o f  the activity. The least count was 

obtained from Plant No. 12 which accounted only 1.26 per cent o f  the total absorbed 

3“P. The eleven neighbouring plants (6-16) together contributed 26.11 per cent o f  the 

total ‘ P recovered.

The extent o f  absorption o f 32P by the treated plant o f Kew grown in 

trenches was found to be 34.56 per cent followed by the plants numbered 3, 5 and 2, 

which w ere the contact plants. These four contact plants together contributed 49.07 

p.er cent o f the total recovery. Other neighbouring plants together accounted 16.36 

per cent o f  the total activity, with very less activity from plants numbered 6, 11 and 

16 which w ere the farthest plants.

W hen applied to Mauritius grown under surface planting, 68.35 per cent 

o f  the radio activity absorbed in the system was recovered in the treated plant and 

22.21 per cent in the four contact plants. Among the contact plants, Plant N o.2 

showed highest counts o f  32P with 12.97 per cent o f the total activity concentrating 

there. The other eleven neighbouring plants together accounted for only 9.44 per 

cent o f  the total 32p absorbed .

Application o f 32P to Mauritius grown in trenches resulted in highest 

counts o f  32P with 59.41 per cent o f  the total recovery in the applied plant itself. The 

next best counts were obtained from plant No.2 and accounted for 16.09 per cent o f 

the applied 32P followed by the plants numbered 3, 5 and 4 which were the 4 contact 

plants. They, together contributed 33.31 per cent o f  the total 32P recovered and the 

other eleven plants in the same trench accounted only 7.27 per cent.

Data on the relative uptake o f applied 32P by the treated and non treated 

plants o f  pineapple grown under low density system o f planting is presented in Table 

35 and Fig. 18-21.

It was observed from the table that when uptake o f 32P by the treated 

plant w as considered, the highest absorption o f the applied activity was by the



Table 35. Uptake o f 32P (dpm/g leaf) by treated and nontreated plants o f  pineapple grown under low density system o f planting

Uptake o f  JiiP (dpm/g leaf)
Treat
ments

Treated
plant

Contact plant Total
2+3+4+

5

Neighbouring plants Total
6+7+9+
10+11+

12

Total

1 2 3 4 5 6 7 8 9 10 • 11 12

V,P2Mj 12011
(43,37)

1729
(6.24)

2043
(7.40)

1374
(4.96)

3462
(12.5)

8608
(31.10)

809
(2.92)

1180
(4.26)

1201
(4.33)

756
(2.73)

795
(2.87)

1205
.(4-35)

1128 
(4.07)

7074
(25.53)

27693

V,P:M: 73720
(57.58)

7055
(5.51)

9237
(7.21)

15017
(11.73)

13544
(10.58)

44853
(35.03)

1003
(0.78)

2357
C1.84)_

1690
(1.32)

575
(0A5XJ

898
(0.70)

1549
(1.21)

1384
(1.08)

9456
(7.38)

128029

VjP2M, 4831
(24.39)

3192
(16.11)

1128
(5.69)

1513
(7.64)

1842
(9.3)

7675
(38.75)

1018
(5.14)

1182
(6.00)

642
(3.24)

975
(4.92)

1430 
. _(H 2)

923
(4.66)

1128
(5.69)

7298
(36.85)

19804

V2P2M3 118272
(79.91)

1421
(0.96)

3315
(2.24)

3443
(2.33)

14111
(9.53)

22290
(15.06)

1129
(0.76)

1178
(0.79)

1077
(0.73)

1175
(0.79)

898
(0.61)

880
(0-59)

1114
(0.75)

7451
(5.03)

148013

V] - Kew Mi -  Surface Fi-High density
Vi - Mauritius Mi -  Trench P;-Low density

Values in Paranthesis indicate percentage absorption o f  32P



g. 18. Percentage absorption o f  applied 32P among treated and neighbouring plants in Kew (Vi) at low density (P2) surface planting (M i

32Values given on the plant indicate percentage absorption o f  P. 
Values given in boxes indicate the plant number.

Plant No.I : Treated plant
Plant No.2 -  5 ; Contact plants
Plant N o .6 -  12 : Neighbouring plants



I
Fig. 19. Percentage absorption o f applied 32P among treated and neighbouring plants in Kew (Vj) at low density (P2) trench planting (M 2)

Values given on the plant indicate percentage absorption o f  P. 
Values given in boxes indicate the plant number.

Plant No.I : Treated plant
Plant No.2 -  5 : Contact plants
Plant N o .6 -  12 : N eighbouring plants



Fig. 20. Percentage absorption o f applied 32P among treated and neighbouring plants in M auritius (V2) at low  density (P2) surface planting (M i)

32Values given on the plant indicate percentage absorption o f  P. 
Values given in boxes indicate the plant number.

Plant No.I : Treated plant.
Plant N o.2 -  5 : Contact plants
Plant N 0.6 -  12 : Neighbouring plants



. 21. Percentage absorption o f  applied 32P among treated and neighbouring plants in M auritius (VS) at low density (P2) trench planting (M 2)

■ 32Values given on the plant indicate percentage absorption o f  P. 
Values given in boxes indicate the plant number.

Plant No.I : Treated plant
Plant No.2 -  5 : Contact plants
Plant No.6 -  12 : N eighbouring plants



variety Mauritius grown in trenches followed by Kew grown in trenches. The least 

absorption was by Mauritius grown under surface method o f planting.

Ln Kew grown under surface planting, the highest counts of ' 'p were 

obtained by the treated plant itself with 43.37 per cent o f  the total activity absorbed. 

The next best counts were obtained from the four contact plants, which together 

contributed 31.1 per cent o f the activity. The least activity was found to occur from a 

plant numbered 9, which is far away from the treated plant. The seven neighbouring 

plants together contributed 25.53 per cent o f  the active roots.

ln trench system o f planting o f Kew, 57.58 per cent o f  the total radio 

activity absorbed was recovered in the treated plant followed by plant N o.4 

(11.73% ) which is a contact plant. All the four contact plants showed highest uptake 

o f  32P than other 7 neighbouring plants and together they contributed 35.03 per cent 

o f  the activity. The least absorption was by plant N o.9 (0.45%). The recovery o f 32P 

by the neighbouring plants (6-12) was found to be less and together they accounted 

for only 7.38 per cent.

When Mauritius grown on surface was treated with 32P, the treated plant 

absorbed 24.39 per cent o f the activity. The surrounding four plants together 

accounted for 38.75 per cent o f the total recovery while the other seven plants 

together accounted for 36.85 per cent o f the total 32P uptake.

Application o f 32P to Mauritius grown in trenches resulted in the 

accumulation o f 79.91 per cent o f the total activity recovered, in the treated plant 

alone followed by plant N o.5 which is a contact plant and accounted 9.53 per cent o f 

the applied 32P. The uptake o f 32P was found to be higher in the 4 contact plants than 

in other neighbouring plants. The contact plants together contributed 15.06 per cent 

and the remaining seven plants together accounted only 5.02 per cent o f  the total 3iP 

recovered.
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5. D ISCU SSIO N

A knowledge o f rooting pattern is an essential pre-requisite for increasing 

fertilizer use efficiency by proper placement, for determining optimum spacing 

between plants, for choosing trie most suitable crop combination for a given land use 

system and also helpful in irrigation management. Inspite o f  its importance work on 

the extent and distribution o f root system in pineapple is meagre.

The present investigations were carried out in the Department of 

Pomology and Floriculture, College o f Horticulture, Vellanikkara during 1999-2001 

in ord?r' to study the root activity pattern o f pineapple under surface and trench 

method o f  planting employing 32P soil injection technique. It was also aimed to 

know the nutrient sharing between plants under different systems o f  planting. The 

salient results o f  the study are discussed hereunder.

5.1 Pattern of 32P absorption by pineapple

In this experiment, root activity o f pineapple was determined by studying 

the absorption o f 32P by Kew and Mauritius varieties grown under surface and trench 

method o f planting at a wider spacing. The data on the recovery o f  32P in the leaves 

o f pineapple showed no significant difference between the main plot treatments 

YjM i (Kew grown under surface planting), ViM 2 (Kew grown in trenches), V2Mi 

(Mauritius grown under surface method) and V2M 2 (Mauritius grown under trench 

planting). The interaction o f lateral distance and depth was found to be significant. 

The highest value o f 32P count was obtained when 32P was placed 15 cm away from 

the plant at a depth o f 15 cm (LiDi) at all the sampling intervals o f 15, 30 and 45 

days after application and it was found to be significantly superior. This indicates 

that most o f  the active roots are present in this zone. The least value o f  32P count was 

observed at L4D4 (60 cm lateral distance and 45 cm depth). This may be due to the 

less number o f active roots in this region.

When the interaction o f  all the four factors (variety, method o f  planting, 

lateral distance and depth) was considered it was found that Mauritius grown in 

trenches (V2M2) recorded the highest absorption o f 32P, 15 cm away from the plant



at a depth o f  15 cm except in the second sampling. However, the effect was non 

significant.

The data on the recovery' o f  32P 15 days after application as influenced by 

lateral distance and depth, irrespective o f variety and method o f planting revealed 

that the differences in the absorption o f 32P from different lateral distances, namely 

15, 30, 45 and 60 cm were statistically significant (Table 2). The maximum 

absorption was observed from a lateral distance o f 15 cm, which was significantly 

superior. The next best absorption was from 30 cm lateral distance and the least 

from a distance o f  60 cm. Similar trend was noticed in 30 DAA (Table 4) and 45 

DAA (Table 6) in the absorption o f  32P. This is in confirmity with the result o f 

Collins (1960) who reported that the roots o f pineapple originating from the basal 

portion o f  the stem reach the soil within a radius o f 30 cm. W hen depth alone was 

considered, the highest 32P activity was recorded in the nearest placement treatment 

o f 15 cm and decreased sharply with increase in depth. This was probably due to  the 

higher root density near the plant base. The least absorption was noticed from 60 cm 

depth. The same trend was noticed with all dates o f sampling. These results point to 

the fact that pineapple is a shallow rooted crop. This could be supported by the ' 

findings o f Inforzato e( al. (1968) who observed that 95 per cent o f  the roots o f 

pineapple w ere confined to the top 20 cm o f soil. Samson (1980) opined that the 

roots o f  pineapple do not grow deeper than 50 cm and rarely extend below 30 cm 

depth.

Thus from the present investigation it was inferred that the soil zone 

constituting 15 cm lateral distance and 15 cm depth is the most active root zone o f 

pineapple irrespective o f varieties and method o f planting. So this can be considered 

as the possible zone o f maximum nutrient uptake. Bose (1985) opined that banana 

plant utilizes nutrient from a very limited soil depth due to shallow root system. 

Similar results w ere obtained in Nendran banana in which most o f the active roots 

were confined to a depth o f 30 cm and laterally to 20 cm. (Sobhana, 1985).

A scrutiny o f the results revealed that the varieties Kew and Mauritius 

did not exhibit any significant difference in terms o f 32P uptake. However variety 

M auritius recorded higher absorption o f 32P. The 32P was applied uniformly to both 

Kew and Mauritius at 6 months after planting. At the time o f  application o f 32P,



M auritius was at it’s maximum vegetative growth. The root system may also be very 

vigorous at this stage. Since Kew is a long duration variety it might not have reached 

its maximum vegetative and root growth at the time o f  32P application. This may be 

the reason for higher absorption o f 3/'P observed in Mauritius variety as compared to 

Kew.

Root activity has been studied in different varieties in other crops also. 

Absence o f genetic variability was observed in root activity patterns o f four cashew 

genotypes as reported by Bhaskar et al. (1995). Contrary to this, varietal difference 

in root activity was reported by many workers in different crops. Brar (1986)
• 32reported that Perlette variety o f grapes was more efficient in the absorption o f P 

than Anab-e-Shahi.

The results generated revealed that there was no significant difference in 

root activity between surface and trench method o f  planting. Chadha and Singh 

(1993) pointed out that trials conducted with Kew in different agroclimatic regions 

have revealed the superiority o f trench planting for three crop cycles, while for one 

crop cycle flat planting was found equally good. Bindu (1998) reported that there 

was no significant difference between surface and trench planting with .respect to 

grow th and yield o f  Mauritius pineapple.

5.2 Pattern of root activity in pineapple

The percentage distribution o f  active roots o f  pineapple varieties Kew 

and Mauritius irrespective o f method o f planting showed that the highest root 

activity was from a' lateral distance o f 15 cm followed by 30 cm and the least from 

60 cm depth. The same trend was noticed with depth also. This was same for all the 

sampling dates. The percentage root activity decreased with increasing radial 

distance from the plant irrespective o f variety and planting method (Table 23). The 

total root activity at 15 cm lateral distance was observed to be the highest with 61.38 

per cent o f  the roots concentrating there followed by 30 cm lateral distance 

(21.68%). The active roots were only 3.16 per cent at 60 cm away from the plant 

indicating that the amounts o f active roots w ere very negligible at this distance. .



■ The vertical spread o f roots indicated that there was a. marked difference 

in the absorption o f 32P from different depths. The absorption from surface layer was 

considerably more than from lower depths with 73.21 per cent of the active roots 

exploring the 15 cm soil layer. There was appreciable contribution from 30 cm depth 

also (17.4%). The active roots were found to be very less (3.16%) at 60 cm depth, 

wliich clearly indicates low activity of roots at deeper layers. These findings are in 

agreement with the result o f Samson (1980)' who reported that the roots of pineapple 

rarely extend below 30 cm depth. Similar results were obtained in other crops also. 

Iyengar and Murlhy (1987) reported that in Kagzi lime about 80-95 per cent of the 

feeder roots were seen located in the surface 10. cm soil layer, Wahid et al (1989a) 

opined that cashew tree is a surface feeder with about 50 per cent of the root activity 

confining to the top 15 cm o f soil layer. In-another study Iyengar and Shivananda 

(1990) reported that svveet orange budded on rangpur lime is a surface feeder with 

70-90 per cent of its active roots located in the top 30 cm soil layer.

Considering.that the absorption o f applied 32P as a function o f active root 

density in different soil zones, it is apparent from the data (Table 23 and Fig. 12.) 

that maximum concentration of the active roots (45.91%) was confined, to the

, surface 15 cm soil layer at 15 cm away from the plant. The soil zone constituting 30 

cm lateral distance and 15 cm depth contributed 16.89 per cent of the root activity. 

The percentage o f root activity at 60 cm lateral distance and 60 cm depth was found 

to be negligible with only 0.49 per cent of the roots concentrating there. This clearly 

indicates that the root system o f pineapple is very shallow and compact with 

maximum concentration of active roots seen 15 cm away from the plant at 15.cm 

depth even at wider spacing of 120 cm. Application o f fertilizer to this zone of. 

maximum root activity will result in efficient utilization of the applied nutrients. 

According to Salairi and Wahid (1993) root system of crop plants especially those of 

field crops have.been described in qualitative terms such as deep, spreading, 

compact, shallow etc.

I . - T '1
Maximum concentration o f active roots iri the top layer o f soil at a lateral 

distance o f about 30-50 cm has been reported in Guava (Purohit and Mukherjee, 

1974), Palayankodan banana (Ashokan, 1986) and in Thompson Seedless grape 

(Prakash et. al., 1989)/ Study conducted in papaya (Kotur and Murthy, 2001)



A concept o f effective foraging space (EFS) has been proposed to 

delineate the lateral and vertical soil space o f intense root activity^ around a plant 

(Wahid, 2000). The EFS o f a plant is the soil cylinder around the plant that accounts 

for 80 per cent or more root activity. Based on that the EFS o f pineapple can be 

calculated. When lateral distance was considered it was found that 15 cm (61.38%) 

and 30 cm (21.68%) distance together contribute 83.06 per cent o f  the root activity 

and regarding depth, 15 cm (73.21%) and 30 cm depth (17.41%) together 

accommodate 90.62 per cent o f  the active roots. From this it is evident that the area 

upto 30 cm lateral distance and depth contribute more than 80 per cent o f the root 

activity. So the dimensions o f the EFS o f pineapple was found to be L30/D30 

'eventhough the active root zone was L 15D 15. When the percentage o f  active roots in 

the EFS o f pineapple (L30/D30) was observed it was noticed that the highest 

percentage o f root activity was in trench planting compared to surface planting. This 

may be due to the vigorous root system in trenches as compared to surface method. 

Delineation o f EFS is helpful in developing the most efficient method o f  fertilizer 

application and irrigation to crops (Wahid, 2001). Both spacing o f  plants and 

geometry o f planting in a production system can be decided upon in relation to the 

EFS o f  the associated species Which will minimize root competition for nutrients 

and water.

5.3 Root excavation studies

The root distribution pattern o f  pineapple was also studied directly by 

excavation o f  the root system. In the present study distinction could not be made 

between vertically and horizontally oriented roots. The highest number o f  roots (71) 

was obtained from variety Mauritius grown on surface. Mean length o f  roots was 

found to be the highest for variety Kew gro wn in trench. The average length o f  roots 

irrespective o f  variety and method o f  planting was found to be about 24 cm. This is 

confirmatory with the result o f  the study conducted with 32P where about 90 per cent 

o f the roots w ere seen at a depth o f 0-30 cm. This could be supported by the studies 

conducted by Inforzato et al. (1968) and Samson (1980) in pineapple. Similar results 

w ere obtained with other crops also. A  root excavation study on 8 year old Gandhraj

revealed that 75-92 per cent o f  the active roots occurred up to 40 cm distance while

54-79 per cent found down to a depth o f  15 cm.



lemon by Ghosh and Chatopadyay (1972) revealed that majority o f roots (78%) was 

confined in the top 25 cm soil.

5.4 Vegetative arid flowering characters

Growth in pineapple is determined by the height, number o f leaves and 

lD ’ leaf characters (Singh el a l., 1978). In the present study it was observed that 

variety and planting density did not influence plant height or leaf number. When the 

method o f planting was considered it was found that trench planting produced more 

number o f  leaves compared to surface planting. However plant height was not 

affected by method of planting. This was in confirmation with the findings o f Bindu 

(1998) who noticed that the method o f planting did not influence the plant height in 

M auritius pineapple.

In pineapple, the most important leaf is ‘D ’ leaf which is defined as the 

most recently matured leaf with maximum physiological activity (Chadha ei al., 

1998). The study revealed that method o f planting showed significant difference in 

‘D’ leaf length and breadth. Trench method o f planting was found to be superior to 

surface method. Similar results were obtained by Radha el al. (1990) in variety Kew, 

that the length o f D leaf increased with the depth o f trenches six months after 

planting.

The results generated revealed that there was significant difference 

between the varieties Kew and Mauritius in the days taken for initiation o f flowering 

and idays for 50 per cent flowering. In all the characters studied the number o f days 

taken for Kew was more than Mauritius. This might be due to the long duration 

character o f  Kew.

5.5 Uptake of 32P by two varieties of pineapple under different systems of

p lan ting

In this experiment the uptake and sharing o f  32P by the treated and 

neighbouring plants o f two varieties o f pineapple grown under different systems o f 

planting was studied. Based on the results o f the experiment conducted to study the 

root activity o f  pineapple, application o f  3j!P was given both at 15 cm and 30 cm 

depth and 15 cm and 30 cm away from the plant. D ata on the uptake o f  32P by
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treated plants o f Kew a:;d Mauritius grown under different systems o f  planting 

revealed that the two varieties did not differ significantly in 32P absorption. 

However, M auritius recorded highest absorption o f  32P. This is in confirmation with 

the results o f  Experiment 1 where Mauritius recorded highest absorption o f 32P 

eventhough no significant difference was noticed. This is in confirmation with the 

findings o f  IAEA (1975). The study showed that the pattern o f root activity was 

similar for all the four genotypes o f cocoa with the highest root activity in the upper 

7.5, cm soil layer. However, hybrid Amelonado x Amazon exhibited more intense 

root activity than others. A similar report was given by Bhaskar et al. (1995) in 

cashew where genetic variability was not observed in root activity patterns o f  four 

..cashew genotypes.

W hen the different methods o f planting w ere considered irrespective of 

varieties and planting densities trench method o f  planting was found to be 

significantly superior to surface method in 32P uptake. This means that the treated 

plants grown in trenches have absorbed more o f  the applied 32P than the plants 

grown on surface. This may be due to the strong and healthy root system o f plants 

grown in trenches which might have helped in absorbing more 32P.Trenches also 

checks soil erosion which might have helped in reducing the runoff soil containing 

32P thus increasing absorption in trench. The superiority o f trench planting for 

pineapple has been reported by different w orkers (Aiyappa and Nanjappa, 1965; 

Radha et a i ,  1990; Chadha and Singh, 1993).

* * 32 *From the present study it was also observed that the absorption o f P did 

not show any significant clifference between low density and high density system o f 

planting. Chadha et al (1998) reported that adoption o f  high density planting does 

not hamper fruit size, quality and canning recovery in pineapple.

The data on the relative uptake o f applied 32P by the treated and the other 

plants surrounding it indicate that though a considerable portion o f  the applied label 

was taken up by the applied plant, the remaining being absorbed by the 

neighbouring plants. Absorption o f  applied 32P by plants around the treated ones 

points to  the possibility o f intraspecific competition in nutrient absorption. The 

percentage o f sharing o f the applied ~l2P irrespective o f variety planting method and 

density o f planting showed that majority o f  the applied 32P was absorbed by the



treated plant and the four contact plants, it was interesting to observe that the distant 

plants w ere also benefited by the application o f 32P even though in smaller amounts.
• ■ * 32This may be due to the intermingling o f  roots or by the runoff o f  soil containing P 

to the plants situated at the end o f the row  by irrigation or rain.

Under high density planting system in surface planted Kew pineapple, the 

treated plant (56.2%) and the four neighbouring plants (17.69%) together accounted 

73.89 per cent o f  the total 32P absorption where as in trench planting the treated plant 

(34.56% ) and the contact plants (49.07%) together contributed 83.63 per cent o f the 

total 32P uptake. The remaining was shared by the other eleven plants. In variety 

Mauritius grown on surface the treated plant (68.35%) and the four contact plants 

(22.21%) together accounted for 90.56 per cent. In trench planting, treated plant 

(59.41% ) and contact plants (33.31%) contributed 92.72 per cent o f  the total 32P 

absorbed in the whole system. A similar report was given by IAEA (1975) in 

orange, in which the uptake o f 32P was about 50 per cent by the treated tree, 25 per 

cent oy the border trees and the remaining 25 per cent by the five neighbouring 

plants.

The sharing o f  applied 32P by the treated and non treated plants o f 

pineapple grown under low density system o f  planting revealed that the treated plant 

absorbed maximum quantity o f  32P followed by the four contact plants which also 

contributed an appreciable amount. The neighbouring plants also showed some 

amount o f  32P absorption. In variety Kew grown under surface planting the treated 

plant (43.37%) and the four contact plants (31.10%) together accounted for 74.47 

per cent o f  the total 32P uptake. While in trench planting it was 92.61 per cent by the 

absorption o f  the applied plant (57.58) and contact plants (35.03).

In variety Mauritius grown on surface, the treated plant (24.39%) and the 

contact plants (38.75%) together contributed 63.14 per cent o f the total 32P uptake. 

The remaining was by the eleven neighbouring plants. When M auritius was planted 

in trench it was found that the treated plant absorbed 79.91 per cent o f the total 

activity followed by the four contact plants (15.06%) which together accounted for 

94.97 per cent o f the total 32P absorbed in the system. H ere also only 5 per cent o f 

the total 32P was absorbed by the other seven neighbouring plants.



Experiments with cocoa trees by IAEA (1975) revealed that both the 

treated tree and eight neighbouring trees surrounding it utilized the labelled 

superphosphate maximally when applied at 120 or 180 cm distance from the tree and 

the utilization by the treated tree was only 10-12 per cent. The border trees were also 

benefited  from the applied fertilizer.

Thus from the present investigation it was inferred that the uptake o f P 

by the treated plant was the maximum followed by the four contact plants 

irrespective o f variety, planting method and density o f planting system. Absorption 

o f applied 32P by the plants around the treated ones points to the possibility o f 

intraspecific competition in nutrient absorption. The sharing o f  activity by the 

contact plant was found to be more, may be because o f the intermingling o f  roots. 

Double row system o f  planting also contributed to more sharing o f activity. Joseph 

(1995) noticed maximum sharing o f activity in the double row  system o f planting in 

banana than in single row system.

The results revealed that in the case o f  Kew grown both under higli 

density and low density system o f  planting, the sharing by the contact plants (35- 

49%) was found to be more under trench planting compared to surface planting 

where it was about 17-31 per cent. This may be due to low run off compared to 

surface planting and also due to well developed root system in trenches. In Mauritius 

the sharing by the contact plants was found to be 15-33 per cent in trench planting 

and 22-38 per cent in surface planting. This indicates that there was not much 

difference between the two methods o f planting. This could be supported by the 

findings o f  Bindu (1998) who reported that most o f  the characters related to growth 

and yield o f  M auritius were seen unaffected by the method o f  planting.

Thus the present study could give a basic idea about the rooting pattern in 

pineapple varieties. The results generated reveal that pineapple is a shallow rooted 

crop with-majority o f  roots concentrated in the top 15 cm layer at a distance o f 15 

cm away from the plant. Regarding the sharing o f  32P it was inferred that the uptake
32 ,o f  P by the treated plant was the maximum followed by four contact plants 

irrespective o f variety, planting method and density o f  planting system. Specific 

research on the rooting pattern o f  pineapple with respect to planting systems and 

variety, at normal spacing is a topic for further investigation.
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SUMMARY

The present study was undertaken in the Department of Pomology and

Floriculture, College of Horticulture, Velianikkara during 1999-2001. The main

objective o f the trial was to study the root activity pattern o f pineapple varieties Kew
* 2̂and Mauritius grown under surface and trench method o f planting employing ‘ P 

soil injection technique. It was also aimed to study the uptake of. P by the two 

varieties of pineapple grown in trenches and at surface level under high density and 

low density system o f planting. The salient results o f the investigation are 

summarized below.

1. There was no'significant'difference between the main plot treatments ViMi 

(Kew grown* under surface planting), ViM2 (Kew grown in trenches), V2M i 

(Mauritius grown under surface method) and V2M2 (Mauritius grown in

. trenches) with respect to recovery o f 32P in the leaves.

2. The interaction effect of lateral distance and depth was significant and the most 

active root zone of pineapple was observed to be the zone consisting oi 15 cm 

lateral distance and 15 cm depth (LjDi) irrespective of variety and method of 

planting; The least active root zone' was* found to be L4D4 (60 cm lateral 

distance and 60 cm depth) except at the first sampling where it was L4D3 (60 

cm lateral distance and 45 cm depth).

3. .When lateral distance alone was considered irrespective of depth, variety and

method o f planting,' the highest absorption of 32P was obtained from 15 cm 

lateral distance and was seen significantly superior to other lateral distances. 

This was followed by 30 cm and 45 cm. The least absorption was noticed 60 cm 

away from the plant. The same trend was noticed at all the sampling intervals.



77

4. When depth alone was considered, application o f 32P at 15 cm depth showed 

highest absorption o f  32P. The next best jrecovery was from 30 cm depth. The 

lowest recovery o f  the applied 32P was observed at 60 cm depth.

5. Variety Mauritius recorded the highest absorption o f  32P at all the sampling 

intervals even though there was no significant difference noticed, between the 

two varieties.

6. There was no significant difference between the two methods o f  planting 

systems adopted with respect to 32P absorption at all the sampling dates.

7. The percentage distribution o f  active roots o f pineapple at different lateral 

distance and depth irrespective o f variety and method o f  planting showed that 

about 45.9 per cent o f  the active roots were seen in a soil zone consisting o f  15 

cm lateral distance and 15 cm depth. The least active root zone was found to be 

60 cm away from the plant and at a depth o f  60 cm, which contributed only

0.49 per cent o f  the active roots.

8. When lateral distance alone was considered, the percentage distribution o f 

active roots was observed to be 61.38 per cent at 15 cm away from the plant 

followed by 30 cm which accommodated 21.68 per cent o f  the total active 

roots. The least concentration was seen 60 cm away from the plant with 3.16 

per cent o f  the roots concentrating there.

9. W hen depth alone was considered, about 73.2 per cent o f  the roots were seen 

closer to the plant at 15 cm depth followed by 30 cm (17.4%). The least i

. concentration was noticed at 60 cm depth, which contributed only 3.09 per cent.

10. The roo t excavation studies revealed that M auritius grown under surface 

method produced more number o f  roots. W hen the length o f  roots was 

considered it was found that the average length o f roots irrespective o f  variety



and planting method was about 24cm. Regarding fresh weight and dry weight 

o f roots, Mauritius growii under surface method recorded the highest value.

1. When the vegetative and flowering characters were considered it was found 

that the vegetative characters like plant height and leaf number were not 

influenced by variety and planting density. However trench method o f planting 

was sup eri of to ' surface .metho d, when numb er of leaves was considered. D leaf 

length and breadth showed significant, difference when planting method was 

taken into account and trench planting was found to be significantly superior. 

When -the flowering • characters were observed, significant difference was 

noticed between the two varieties.

2. The study undertaken to know the uptake o f 32P by the treated and surrounding 

plants of pineapple showed that there was no significant difference between the 

.varieties Kew and' Mauritius in 32P uptake. However variety Mauritius recorded 

highest absorption of the applied label. When the different systems of planting 

were considered it was also observed that there was no significant difference

• between high density and low density system o f planting in 32P absorption.

3.- When different methods of planting was considered it was noticed that trench 

planting is significantly superior to surface planting in the absorption of 32P by 

the treated plant.

4. Uptake o f 32P.by treated plants o f pineapple varieties Kew and Mauritius grown 

under high density and low density system o f planting showed that Mauritius 

grown under trench planting recorded-highest absorption. However, the effect, 

was non significant.

15. Under high density planting o f the surface planted Kew, treated plant 

absorbed 56.2 per cent and the four contact plants together absorbed 17.69 

per cent o f the. total 32P absorbed. When, grown intrenches, the treated plant



absorbed 34.56 per cent whereas the four contact plants together absorbed 

49.07 per cent.

In variety Mauritius grown under surface planting, about 68 per cent of 

the total absorption of 32P was by the treated plant and the contact plants 

contributed 22.2 per cent.. Under trench method of planting of Mauritius the 

treated plant absorbed 59.4 per cent and the contact plants together absorbed' 

33,31 percent.

6. In variety .Kew grown on surface under low density planting, the treated 

plant absorbed 43.37 per cent and the four contact plants together absorbed

31.5 per cent .of the total 32P applied. ‘ Under trench system o f planting of 

Kew, the treated plant absorbed 57.58 per cent and the contact plants 

together contributed 35.03 per cent.

Mauritius when grown on surface it was found that 24.39 per cent o f the 

total 32P absorbed was by the treated plant. The four contact plants together 

contributed 38.75 per cent. When grown in trenches the treated plant of 

Mauritius absorbed 79.91 per cent of the activity. The contact plants 

accounted for 15.06 per cent.
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A B STR A C T

An investigation was undertaken during J 999-2001 in the Departm ent o f

Pomology and Floriculture, College o f  Horticulture, Vellanikkara, Thrissur to study

the root activity in pineapple. The main objective was to know the most active root

zone o f  pineapple and also to study the uptake o f 32P by pineapple grown under

different systems o f planting. The root activity o f  pineapple varieties Kew and
*12 * • *Mauritius grown in trenches and on surface was studied employing ' P soil injection 

technique. Activity was applied at varying lateral distances and depth o f 15, 30, 45 

and 60 cm. The uptake and sharing o f 32P by Kew and Mauritius grown under high 

density and low' density system o f  planting, in trenches and on surface was also 

evaluated.

The results revealed that the m o s t' active root zone o f  pineapple 

irrespective o f variety and method o f  planting was LiDi (15 cm lateral distance and 

15 cm depth) in 32P absorption. The least active root zone was L4D4 (60 cm lateral 

distance and 60 cm depth). When lateral distance alone was considered irrespective 

o f depth, variety and method o f planting, the highest absorption o f 32P was obtained 

from 15 cm distance at all sampling intervals. Depth also showed the same trend.

There was no significant difference between the tw o varieties Kew and 

M auritius and also between the two methods o f planting (surface and trench 

method).

When the percentage distribution o f  active roots o f  pineapple irrespective 

of variety and method o f planting was observed it was seen that about 45.9 per cent 

o f the. root activity was concentrated in a soil zone constituting 15 cm lateral 

distance and 15 cm depth which was the active root zone. The least active root zone 

(L4D 4) contributed only 0.49 per cent o f the active roots.

When lateral distance alone was considered, a lateral distance o f 15 cm 

accommodated 61.38 per cent o f  the active roots followed by 30 cm and the least 

from 60 cm lateral distance (3.16%). W hen depth was considered 73.2 per cent o f 

the root activity was seen at the surface 15 crn soil layer followed by 30 cm



(17.40%). The soil zone within 30 cm of lateral distance and 30 cm depth 

accommodate 80 per cent o f the active roots.

The root excavation studies revealed that Mauritius grown under surface 

method produced more number o f roots. Regarding length an average o f 24 cm was 

noticed. When fresh weight and dry weight were observed Mauritius grown under 

surface method produced the highest value.

The plant height and leaf number were not influenced by variety and 

planting method. However trench method o f planting produced more number o f 

leaves than surface method. Significant difference was noticed between the two 

varieties when the flowering characters were taken into consideration.

The studies carried out to know the uptake o f 32P by the treated and

surrounding plants revealed that there was no significant difference between the two

varieties Kew and Mauritius when the uptake by the treated plant was considered.

Planting densities also did not show any significant difference. However regarding

the method o f planting, trench planting was found to be significantly superior to
* * 32surface planting in the'absorption o f " P.

Under high density and low density system o f planting, Mauritius grown 

under trench planting recorded highest absorption o f 32P by the treated plant.

It was also found that the applied activity was absorbed not only by the 

treated plant but also by the contact and neighbouring plants, which indicated the 

sharing o f  activity by the surrounding non treated plants. But the absorption by the 

treated plant was found to be more followed by the contact plants irrespective o f 

variety, planting method and density o f planting system.


