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Abstract: The present paper describes the soil characteristics of five rattan palms namely, Calanius
acanthospathus, L, erecius, C. flagetlum, C. mastersianns and Daemonorops jenkinsignus growing on
the hill slopes of Cachar district of Assam in Northeast India. The rattans prefer strong to medium
acidic soil. There are indicalions that bulk dersity and porosity differ in the vicinity of different species.
Water holding capacity. pH and conduclivity of soil are changed differently by different species. The
soil characteristics associated with the different species varied significanily.
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INTRODUCTION

In India, there are about 60 species of raltans under five genera (Renuka, 1995).
Rattans comprise important components of the floral diversity of Northeast India,
which is one of the major rattan diversity centers of India. Beccari (1908, 1911)
reported 20 species and four varieties; Renuka {(1996) reported three genera (Calanus,
Daenonorops and Plectocomia) with 16 species and two varieties; Bora er al. (2001)
reported three genera and 18 species and Sarmah ef ad. (2001), 23 species.

Rattans are also of considerable economic value as non-timber forest produce that
are extensively used for making fumiture, walking sticks, baskets and other household
and ornamental items. Despite having such econoemic and utilitarian value, rattans
are harvested only from their natural stock in the forests or wetlands, and commercial
cultivation has nol been attempted, particularly in India. Consequently. unsustainable
exploitation resulting in shrinkage of natural habitat has led to a rapid decline in
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rattan resources, with several species becoming increasingly rare and on the verge of
extinction (Basu, 1985; Sarmah ez ef ., 2001). Thus, there ts an urgent need for both in
sitit and ex ity conservation of ratian species, especially the rare and endemic species
like Calamus floribundus, C. acanthospathus, C. inastersianus, C. gracilis,
Plectoconiia bractealis and P himalavana. As most of these species have a patchy
distribution even within a given geographical area. it is important to tdentify the soil
conditions governing their occurrence and distribution that in tum weould enable us
to achieve ex sita conservation and commmercial farating to reduce the pressuse on
natural populations. The present study is confined to five species of rattans namely,
C. acanthospathus,C. erectus,C. flagellum, C. mastersianus and Daemonoraps
Jenkinsionus. The study attempts to identify the soil conditions governing the
distribution of {ive species of rattans of South Assam, of which C. acanthospathus is
known to be an endemic. The only comparable work is that of Goswami et al. (2000)
who worked on the soil characteristics of some rattans of Arunachal Pradesh.

MATERIALS AND METHODS

Study Area

The frve species of rattans occur in a degraded forest in the Assam University Campus
at Dargakona (24°41” 36.5” N and 92°45 2.3" E altitude 59 + 10 m asl), dominated
by tree species like Arracarpus chaplasha, Bombax cetba, Ficus benghalensis and a
fairly dense secondary growth of Melocanna baccifera, Dillenia pentagyna and others.
The area is traversed by several small water channels, and has several ephemeral
water bodies. Of the five species, D. jenkinsianus and C. mastersianus grow on the
relatively higher dry hill slopes and ridges. while C. flagelfim and C. erectus occur
on the lower slopes and at the base of the hills, in relatively moist ground. In contrast,
C. acanthospathus, only a single clump of which was recorded in the area, grows in
a hollow at the base of hillocks, surrounded by wet, marshy ground.

Since, the rattans are growing on the hill slopes, soii samples were collected from the
upper and lower slopes at 1 mdistance from plant base. Samplcs were collected from
three different depths of O-10, 10-20, and 20-30 ¢m. Three replicate samples were
collected from each spot. The pH and conductivity were determined with a pH meter
{Systronics) and a conductivity meter (WT'W), respectively. Bulk density, porosity.
water holding capacity and organic carbon were measured using standard methods
(Brady, 1995), while soil wexture was analysed with a sicve set as well as by the
gravimetric method with a soit hydrometer (Michael, 1984). Sodium and potassium
contents were estimated with a flame photometer (Systronics). The data were analyzed
using SPSS 11.0.
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Table 1. Rattan species and mean values of soil parameters at different depths
Depth of soi Overall
Sail Species 0-10cm £Q-20 cm 20-30 cm
parameler Mean SD Mean SD  Mean 8D Mean SD
Density D jenkinsianus 123 028 152 017 123 027 133 025
(g cny™) . mastersianuy 1.0 009 121 008 105 060 111 03]
C. flageflum 076 030 148 040 120 063 105 046
C. acantiospathus 059 0z0 095 027 113 032 089 033
C. erectus 092 Q08 117 018 092 013 100 0.07
Overall 092 020 121 028 111 039 1408 0.34
Porosity (%) D, jenkinsianus 53.66 1022 4283 621 35378 1002 30.09 9.35]
C mastersianus 5957 323 5440 2.8t 60.30 2262 5809 11.84
. flageltum 7149 1E46 5534 1485 5500 2394 60.67 1724
C. acanthospathus 7789 758 6439 1021 5745 12.08 06.58 12.57
. erecins 6517 305 5600 634 6321 503 6213 636
Overall 63556 11.08 54.63 1049 5835 1455 5951 12.75
Water holding . jenkinsianus 3882 414 3063 160 3750 249 3765 272
capacity C. mastersiunus 4953 437 4796 2723 4437 684 4729 479
(o} . flageffum 5668 027 3845 198 4045 688 4519 937
C. acanthospathus 6881 548 5069 137 5424 521 5791 916
C. erectus 7544 488 7242 139 6382 447 7056 622
Overall 5786 1406 4923 1331 4808 11.03 5172 13.32
pH 1. jenkinsiunus 47t 425 509 019 522 04 501 029
C. mastersianus 667 011 672 004 676 001 672 007
. flagelium 551 0836 615 0.0 602 023 58% 036
C. acanthosparthiss 478 007 500 014 513 001 497 017
C. erectus 644 016 669 016 663 015 659 018
Overall 562 086 593 079 595 072 583 079
Conductivity 1. fenkinsiarmus 087 015 067 025 054 017 069 022
(mS) . nastersianus Lp2 002 08 02 .11 083 09 044
C. flageliim 257 657 164 029 159 0469 1.%4 067
C. acanthospathis 202 056 086 046 065 022 LI8 074
C. erectus 123 183 290 036 175 631 263 105
Overall 194 114 138 090 113 067 148 096
C (%) D. jenkinsianus 143 017 b3 043 102 01F L300 027
C. mastersianus .85 003 130 082 101 010 139 038
., flagelium 155 034 123 031 18 G438 132 041
C. acamihospatims 15 014 047 026 022 017 061 045
C. erechits 124 011 092 009 084 013 100 021
Overall 44 034 105 041 087 040 112 045
K (ppm) D. jenkinsianus .80 033 073 042 027 012 060 037
C. mastersianus 033 012 027 012 060 033 040 032
C. flugeftum 327 162 200 E40 233 127 253 137
C. acatithospatfus .00 053 047 031 033 023 060 045
. evectus 513 162 427 129 333 277 491 1.8
Overall 210 209 135 171 .77 232 181 202
Na (ppm} D jenkinsianis 040 140 640 271 5533 223 611 194
C. mastersidings 253 012 243 061 2733 186 247 101
. flagefinm 540 526 420 100 467 081 376 330
Coacanthosparis 707 230 580 243 673 374 653 257
. ercotus 973 147 640 131 0732 061 762 190
{hveratl 683 341 499 225 328 240 5370 280
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RESULTS AND DISCUSSION

Table 1 illustrates the mean values of soll parameters of {ive species of raitans in
three different depths (0-10, 10-20 and 20-30 ¢cm). The soit bulk density is the lowest
(0.89 g e} in C. acanthosparhus and highest {1.33 g cro¥) in D. jenkinsianus. The
lowest porosity (50.09%) occurs in D). jenkinsians and highest (06.58%) in C.
acanthospathus. The lowest carbon content (0.619%) accurs tin C. acanthospatius
and highest (1.39%) in C. mastersianus. These indicate that C. acanthospathus prefers
light, friable with high organic content soil than D. fenkinsianus. The water holding
capacity is the highest (70.56%) in C. erectus and lowest (37.653%) in D, jenkinsianus.
The pH also varies among the five species. The towest pH (4.97} occurs in C.
acanthospathus and highest (6.72) in C. masrersianus, which indicate that rattans
prefer strong to medium acidic soil. Similar observations were also reported in different

Table 2. MANQVA for soil charactenistics (all depihs together)

Effect Value F df Error df Sig.

Species Pillai’s Trace 3.875 12414 40.000 16.000 L00
Wilks" Lambda 000 46.697  40.000 5.047 00
Hoelling’s Trace . . 40.000 . .
Roy’s Largest Rool 20335497 8i34.199 10.000 4.000 000

Table 3a. MANOVA for soil characteristics at depth 0-10 cm

Effect Value F dr Error df Sig.

Species Pillai's Trace 3.785 13.200 32.000 24.000 000
Wilks’ Lambda 000 13.309 32000 12.659 000
Hotelling’s Trace 160.404 7.519  32.000 6.000 .009
Roy's Largest Root 106.848 30.136 3.000 6.000 .000

TFable 3b. MANOVA for soil characterisites at depth 10-20 ¢m

Effect Value F df Error df Sig.

Species Pillai’s Frace 3.833 1172 32.000 24.000 000
Wilks' Larnhda 000 41.579 32.000 12.659 .000
Hotelling's Trace 734.553 34452 32.000 6.000 .000
Roy's Lurgest Root 554220 415672 8.000 6.000 000

Tabte 3c. MANOVA for soil characteristics at depth 20-30 em

Eitect Value F df Errordl Sig.

Species Pillai’s Trace 3.378 4076 32.000 24.000 00
Wilks' Lambida 000 6,729 32.000 12,0659 000
Huowelling’s Trace 115728 5425 32.000 6.000 021

Roy’s Largest Rool 71302 53476 5000 6.000 L00
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species of rattans from Arunachal Pradesh (Goswaii ez al.. 2(00). The conductivity
ranges between 0.69 mS (D. jenkinsianus) and 2.63 mS (C. erectus). The potassium
content varies considerably among different species, which ranges between 0.4 ppm
{C. mastersianus)and 4.91 ppm {C. erectus). On the other hand. sodium varies betwceen
2.47 ppm (C. mastersianus) and 7.62 ppm (C. erectuts).

Statistical analysis and interpretation

Soil propertics were measured for five specics, at three locations and three depths.
With limited number of observations, 3-way MANQGVA could not be camed out.
First, it was checked whether presence of plants affected the sotl propeities or not
and it was found to be statistically insignificant. Next, a one-way MANOVA was
carried out considering the species of rattans as a factor and all soil parameters at all
depths as effects. The reselt is shown in Table 2. Since all four statistical tests are
highly significant (# < 0.01), it is concluded that different specics grow in soils
which differ in their propertics. It is further confirmed that soil characteristics differ
at different depths as can be seen in Tables 3a to 3c.
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