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APPENDIX - I 

Matereological Data of North Bengal University Exptl. Plot du-ring 

1985 - 1987. 

Months T~mp. :Rainfall Relative sunrise sunset Total 
( C) (mm) h~t~tty (a.m.) (p.m.) Sun hrs. 

January 16.90 10.40 37.00 6.45 5.00 lO.l5 

February 22.00 a.o5 40.00 6.30 5.30 ll.oo 

March 26.00 28.09 35.00 6.10 5.50 llo40 

April 29.50 42.23. 38.00 6.00 5.50 ll.5o 

May 32.00 ll5.ll 50.00 " 6·.00 6.10 l2.l0 

June· 33.50 303.53 60.00 5.40 6.35 12.25 

July 33.00 535.00 68.00 5.50 6.25 l2.l5 

August 30.00 427.05 78.00 6.15 6.15 12.00 

Sept~mber 28.90 30l.Ol 70.00 . 6.20 6.10 ll.5o 

October 28.50 lOO.l5 62.00 6.25 6.00 ll.35 

November 25.10 lO.l4 55.00 6.30 5.45 ll.l5 

December 23.50 2.03 50.00 6.45 5.15 10.30 

Me an 23.00 1896.00 53.58 6.09 5.74 11.40 
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ABSTRACT 

Tephrosia candid"· a nitrogen fixing leguminous plant. was noted to increase the free 
amino acid content in soils both quantitatively and qualitatively, thus ~elping soil fertdlty status. 

INTRODUCTION 

It is noted that the capacity of the 

ecosystem to retain nutrient 1s dependent on 

the maintenance of the nutrient cycle within 
th• system. When the cycle is broken by 
destruction of vegetation, the foss of nutrient 
is accelerated (Ramakrisnne.n. 1978). The 
soil of North Bengal is considerably losing 

the normal biogeochemical cycle. causing the 

lack of regeneration of forest plants due to 
large scale destruction of plants. 

With regard to the benefits acquired 

from mixed cropping, it is generally accepted 
that during plantation of leguminous plants. 
many amino acids are excreted into the soil 
through the roots. Tephrosia candida 
DC., which is a native leguminous plant 
(perennial) of North Bengal region. has been 

found to increase the number of tree amino 
acids in soil (Butler & Bathurst. 1958; Nut
man. 1976) to a large extent both quantita

tively and qualitatively as compared to that 



Vol. 15 (1), 1988 

of control soil. Thus, attempt has been made 
to study the role ofT. candida on the in~rease 
of fertility status of North Bengal with special 
emphasis on quantitative and .qualitative 

aspects of free amino acids. 

MATERIALS AND METHODS 

Freshly collected .soil samples under T. 
candida (during the most active stage of plant 
growth) and those oJ control (soil from 
fallow) were 'used for the purpose. These 

were collected from 2 .. 5 and 15.0 em below the 
soil surface. OuaHtative analvsis required 
50 g soil sample in each case. while only 1 g 
was used for quantitative estimation. These 
were extracted with aqueous alcohol (80% 
V IV) immediately after collection and air
drying. The extracts, after suitable processing 
to remove extraneous materials present in 
them and desalted by passage ·through resin 

columns {Dower.5gl ~ere subjected to two 
dimensional paper chrorn~tography (using 

Whatman no. 1) and. ninhydrin '"praying for 
qualitative· analysis (Orme Johnson et al., 
1963). Various free a'!'ino acrds have been 
isolated from the soil ofT. candida and that 
of control. Total amino. acid content (%) was 

estimated according to the method described 
by Moore & Stein (1948) Standard curve 
was prepared with DL-alanine. For qualitative '. 
analyses. an amino acid kit from BDH bioche-
micals was used. 

RESULTS AND DISCUSSION 

Table 1 shows that under different 
growing conditions. T. candida increases the 
total amount of free amino acid of soil to a 
great extent within one year period of growth 
and development over control. In this con.nec-

19 

tioivit shows the highest value (0.04% in 
2.5 em and O.Ob5 and 0.004% in 15 em below 
the soil surfaces. respectively) while, control 

• soil shows very low amount(0.012 and 0.001% 
at 2.5 em and 15 em below the soil surface.) 

Table 1. Effect of Tephrosia candida cultivation 

in enhancing the total amino acid 
content (~~) at 2.5 and 15 em depths 

of the soil. 

2.5 em 15 em 

High land 003 0.003 

Moderately high land 0.04 0.005 
Tow land 0.04 0.004 
Too low land 0.025 0.004 
Control 0.012 0.001 
·s.E. (±) 0.01 1.52 
C.D. at 5% 0.11 0.04 

Qualrtative estimation also supports this 
result. It has been found that four different 
types of free amino acids were available on 
the surface of control soil out of which alanine. 
isoleucine and lysine were obtained !rom 
2.5 em and only alanine and tyrosine were 

found at 15.0 em soil depth (Table 2). It has 
been estimated that a total of fifteen amino 
acids were available in the soils at . both 
depths under T. candida . .A maximum of four
teen amino acids (cysteine, threonine. valine. 
DI-nar-leucine, proline. isoleu"{ne. leucine, 
histidine. hydroxyproline. ~rnith\ne, trypto
phan. tyrosine. dehydroxyphenyla/anine. and 
aspartic acid) were found to be available at 
2.5 em depth of T. candida whereas, the soil 
sample collected from 15.0 em below the 
sur.tace shows the presence of threonine. 
methionine. leucine. histidine. hydroxyprolin& 
and aspartic acid (Table 2). 
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Table 2. Chromatographic determination of 

qualitative increase in free amino acid 

content at 2.5 (A) and 15 (B) em 

depths of the soil influenced by the 

cultivation of T. candida. 

T candida 

Amino acid 

DL·Aianine 
L-Cysteine 

hydrochloride 
DL·Threonine 
DL-Valine 
DL-no r- Leucine 

L-Proline 

DL-lsoleucine 

DL-Methionine 

L-Leucine· 
L-Lysine 

monohydrochloride 

A 

+ 
+ 
+ 
+ 
+ 
+ 

+ 

B 

+ 

+ 
+ 

L-Histidine + + 
monohydrochloride 

L- Hydroxyproline + + 
DL-Ornithine + 

monochloride 
DL-Tryptrphan + 
L-Tvrosine + 
DL-3:4 Dehydroxy- + 

phenyl alanine 
DL-Aspartic acid + + 

Control 

A B 

+ + 

t 

+ 

+ 

+ denotes presence, and -absence. 

Normally in soil. accumulation of amino 
acid takes place due to the tall and decaying 
of plant materials on the soil surface. In 
tenestrial ecosystem. nitrogen largely in the 
form of ammonia ur nitrate, depending 'on a 

number of variable conditions. is taken up by 
plants which convert it into amino acids and 
finally to ammonia which may be acted upon 
by nitrifying bacteria or may be utilized by 

GEOBIOS 

plants. mobilized by microbes. stored in 

decomposing humus or leached away_ The 
material is carried to streams. lakes and the 

sea where it is available tor use in aquatic 
ecosystem. 

Accumulation of fre& amino acids in soils 

is obtained from the decaying leaves and root 

sy•tem of plants. T. candida leaves are very 
rich in free amino acid content (Annual 

Report. 1986). In control soil. only four free 
amino acids were available within 15 em depth 

whereas. T. candida cultivation shows an 
increase in the number of free amino acids 
more or less four times as compared to that of 

control soil (fable 2). Of these fifteen amino 

acids, obtained from T. candida soil surface. 
about 80% were obtained from leaf decay and 

the rest 20% from root system (unpubl. data). 
Increase in soil amino acid enhances the 
activity of various soil degrading bacteria and 
fungi which again help in degrading the 

complex molecules to simpler molecules 

necessary for growth and development of 

seedlings of other plants. Thus, T. candida 
can be regarded as an important plant to 
increase soil fertility in North Bengal region. 
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ROLE ,OF TEPHROSIA, CANDIDA ,De. ON TI-lE ECOREST,ORATION 
OF BALASON-CATCHMENT AREA IN DARJEELING DIS t'lUC:T. .... - ·' ~ ... 

J 
r 

--

ISHANI GUPTA & P. K. BASU 

Plant Physiology and Pi1arluacognosy Laboratory, Department" of Botany, 

North Bengal University- 734430 (West Bengal) India , . ' . . -~ - . ~ 

ABS~RACT' 

- •• • .J ~ ' .: • ..:: ' - - ' 

The soil of Balason-Catchment area has been very much dtteriorated with lOw amount -
of N. P.K. and other micronutrients due to ~I3.rge scale deforest~tion. Tephro~ia candida ;: 
D. C., a native leguminous plant of this area, has 1been noted to have a role to the l. 

upliftment of fertility Status of the soil. The plant has the capacity' to change the pH 
f~om acid to neuiral or alkaline and proves to be .of some significance in the 
ecorestoration of the region.~ 

: 

: 

INTRODUCTION pc:arts of the plant were-made and the growth perfor.-' - . 

The- soil of BaJa son-Catchment area of 
Daijeeling district has been very niuch deteri· · 
orated due· to large scale destructio-n of forest.-: 
Leguminot!S plants have long been noted to·, 

mance was expressed in em. Biorna ... ss was estimated 
by th~ method of VYAS eta!. (1978). ._, 

:- ~, .'., 

~·RESULTS'& DISCUSSION 

' 
be utilized as green manure for improvement-::. ·pH of the soil was a~idic d~ring pre mo_n
of ~il. (SKERMAN, 1977.) Tephrosia ca~dida- soon stage wliich chaWJed during post-mon
DC., a. 'local leguminous plant having nitro-- soon stage from neutral o'r: slightly -·alkaline 
gen fixi-ng ability and perennial habit, has. been,, in ·most.-of the c~ses under the plant rov_er 
,{oted to have a role on the improvement of- ('l'able-1). Acid soil is not congenial._ for the 
f~ rtility status of the soil. ~ growth 'or legumes ( DAtJBBNMIR",- 1974 ). 

MATERIAL & METHODs' 
· · Rhjzobium strain did Ijave 1a:bility to change 

" 
The· plant material Tephrosia .candida DC. and 

sOils were coiiCcted from the fields of l\lorth Bengal r.: 
University Campus Samples were collected· to a::· 
depth of 6" and analysed in collaboration with_lndo-,-.. 
British Fertilfzer Education Project ( Hindustan 
Fertilizer Corporation Ltd.), Soil Testing Labora .. 
to~y~ 'siliguri: Tobi.l nitrogen was estimated by the 
method of Voa:E.L (1961). -"Measurement of different 

the pH _from';;:acid' tq neUl!al or alkaline 
(GOVINDA RAJAN & GoP ALA RAO, '197S). 
Remarkable ability ,of Tephrosia to change 
the pH of the soi~ reliei:'t,s. its highiy effi:i,ent 
Rhizobium system which may prove to- be 
useful for the growth of otb~r forest plants 
affecting an effective ecorestoration of the 
region. 



' Table- i. Fertility .status of soil i~ connection with the culture experiment of Tephrosia candida DC. N 

pH T. S. s .. Org. Carbon Total Nitro- C-N ratio Av. Phospho- Av. Potassium 
gen (N) rus 

m. lllhos/cm (C) (%) (%) (P) KG/ha (K) Kg/ha 
-Pre Post Pre Post Pre Post Pre' Pust Pre Post Pre Post Pre Post 

man- man- mon- man- man- mon- moo- moo- moo- mon- man- man- man- man-. 
soon soon soon soon soon .soon soon soon soon soon soon soon soon soon -

T. candida (A)6.1(N) 6~.3(N) 0.!2(N) O.l3(Nl 0.89(H) 1.16 0. 27 0.34 3.10 3.36 12.50 140 00 80.00 260.00 
, (VH) (L) (VH) (VL) (H) 

(B)5.4 (A) 6.2(N) 0.21(N) U.I6(N) 0.46(ML) 1.01 0.115 0.22 4.00 4.50 11.00 50.CO 147.00 151.00 
.(VH) (L) (H) (L) (MLl 

(C)4.9 (A) 5.7(A) 0.22(N) 0.05(N) 0.62(M). 0.33 0.41 0.19 1.50 !.71 5 00 42.00 87.00 225.30 
(L) (VL) (H) (VLJ (H) 

(0)4.9 (A) 6.3(N) 0.15(N) 0.10(1')1) 0.1.4(VL) 0.13 0.28 0.23 0,50 0.55 3:5o 50.00 84.00 ·170.40 
'(VL) (VL) (H) . (VL) (ML) 

T. candida (I )4.8 lA) 7.5(N) 0.12{Nl 0.2.5(N) 2.56iVH) 1.00 0.56 0.22 4.50 4.54 10.00 110.00 JOI.SO 255.30 (') 

(VH) (VL) (VH) (L) (H) 
0 
3: .., 

(Il)6.5 (N) 7.8(N) 0.14(N) 0.08(N) ·1.12(VH), 1.20 0.15 0.16 7.40 7.50 10.00 70.00 150.00 208.40 > 

"' (VH) (VL) (VH) (L) (H) > .... 
Without ~.5 (A) 5.8(A) O.i8(N) 0.15(NJ 0.57(ML) 0.23, 0.47 0.14 1.20 1.60 6.'o0 41.00 13:.00 218.00 :a 

m 

T. candida IVL) (~L) . (H) (L) (H) 
.., 
0: 

(Control) 0 -< 
"' 0 
r-
0 

s.E. <±l 0.24 0 25 0 OJ 0.02' 0.29 0.17 0.16 O.o? 2.38 0.89 1.29 .14.53 9.64 ' 15.30 0 .. 
C. D. nt 5% 1.18 1.72 0 07 0.10. . 1.46 0.83 0.82 0.55 .3.20 4.36 6.32 71.19 ' 74.74 

> 
47.33 z 

"' ' "' 
A: Acidic; N: Neutral fpH), N :,Normal i_TSSJ!·. Vl: Very low, ML: Medium low, L: Low. M: Medium, H :High, 

(') 
0 ,.. 

YH: Very high; (A) : high land. (B) : moderntely b,igh:Iand, (C) : low land & (D) : too low land. (I) & (II) ; Two 0 
0 

seperate plots of 3yrs old T. ·candida culture. .. 
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Table-2- A. vailabi!ity of micronntrienls in soil influenced by the culture experiment of 
T. candida DC. 

Cu Fe Mn Zn 

(ppm) (ppm) (ppm) (ppm) 

Pre Post Pre Post Pre Post Pre Post ... 
Moo- Mon~ Man- Man- Moo- Mon- Man- Man-
soon soon soon soon soon soon soon soon 

T. candida (B) 1.01 3.8 10,4 74.0 1.9 4.9 O.:i 0.4 

T. candida (Old) 2. 4 4.2 31.7 64.5 2.1 7.9 0.5 7.6 

Without T. candida 1. 0 3.4 11.3 64.0 2.0 5.9 0.3 0.5 

CControll 

S. E. (±) 0.81 0.4 12.05 5.63 O.l 1.53 0.11 4.13 

C.D. at 5% 1.3! 0.92 5.05 3.46 0.46 ).80 0.49 2.96 

(B) : moderately high land .. 

Table·3. Growth performance and biomass production of different parts of T. candida 
DC. according to the development of the plant. 

Yield after 
I year 

I. Plant height (em) 294.0 

' Diameter of shoot/plant (em) 2.4 ' ... 
3. Circumference of shoot/plant (em) 5.0 

(6" above the soil) 

4. A. verage length of tap root/plant (em) 105.0 

5. Diameter of root/plant (em) 3.8 

(3" below the soil su.face) 

6. Maximum length of main branches 60.0 

of root/plant (em) 
7. Number of main branches of mot/plant 6 

8. Biomass production of 
• (a) Leaf (KgfHa) 

(b) Wood ( .. ) 
(c) Root { , ) 
(d) Root nodule (Kg/Ha) 

4,095 
15,970 
7,925 

108 

Average )ield after 
3 years 

465.0 
6.0 

16.3 

150.0 
9.0 

130.0 

15 

33,600 
162,000 
39,000 

1,802 
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Organic- carbon ,showed~rla remarkably! \.,Production·rof root lno~ules .lea~ing to.nitro
high value under old culture of T. cam/ida gen input by the plant (;Fahle-3) and of dry 
DC. (Table- I) ~hich is equivalent ,\o; tliat or·-matter _,qoth- above as Yi~l 1 as underground
deciduous forest-in the region. Organic carbon parts are suggestive of its -role-in -perennial-

• >".\ " • '•r ,\ 

is low in low l_!lnds· due 1!'. faster decay· under supplt o_f gn;en !!Jan_ure t~ 'tlie ~or est soil. 
stagnation. I .~,.', ... , , • ·· I · . .'J'i 1 t/i · 1'i 

~n. -~!ew of tl)e,;perent_liaj_,ba!Jit, production 
of large number of viable seeds, with easy - Niifog(;ii: ~~as no-rfhilliy IoW 1 ·~t'1post-niO~

soonr,{iime ·~xcept in'r th~. soils~~f _hig!I_I:ln'~S 
(Table'!). · '' ~. u •· 

C-N rati0o'\vas low in low land; due to faster 

decay of organic matter .. and release of m_ore
N to the soil, 

fligh a~ailable phosJ?IJ.orus (P)1 -in the,s_oil 

is· indicatixe of the·· e,fficiency _of, the spe~i~s
to r~nrich ..:tli~ edaphiC' 1environfuC~t thrbUgh 
recycling process. Available potassium (K) 
was high at post-monsoon stage, relative to 

' ll .;...,.-:; lr!. 1 I '•' 

dispers~l -mechanism and having· a great· role-
_ on tPe'Jjbprov.eme!lt of s~~]l, the p{Jfl1

t '·m~Y ~b~\ 
recommended for-ecorestorationlof:tbe' region.\ 
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Endangered Species of North Bengal 
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Abstract 

Acid soils prevailing in Darjeeling district showed high percentage of Tep/Jrosia candida seed 
germination, Acid pH of six different buffers accelerated germination perCentage. Potassium 
showed much higher values compared to that of sodium, Acetate buffer showed significantly low 
germination percentage. Liming of acid soil reduced the percentage to a great extent. 

Teplzrosia candida DC. (Leguminosae) is a 
native plant of the Eastern Himalaya and the 
species once was a dominant in the region of 
plains and hill areas of Darjeeling and Jalpai
guri districts (1,2). While surveying different 
leguminous species in the North Bengal it has 
been noted that the distribution of the plant is 
much restricted now-a-days in the region of · 
Mirik, Soureni, Sukhna, Sevoke and some 
places in plains of Siliguri and they have been 
noted in endangered condition due to rare 
occurrence in this area. The acid soil of North 
Bengal is becoming devoid of leg!lminous 
plants as acid pH is not congenial for growth 
and development of legumes (3). 

During the last few decades, the soil in the 
region of North Bengal has much deteriorated 
due to large scale destruction of forest trees 
without adequate replacement (4, 5). As Tep
hrosia candida is a native leguminous plant of 
North Bengal, it has inherent capacity to cope 
with the acid pH of the region and it would be 
beneficial if the plant be utilized during the 
large scale destruction of aforestation of the 
region. The utility of leguminous plants in 
connection with the restoration of soil fertility 
of a region has long been noted by various 
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workers (6). But before going to the actual 
utilization of the plant for restoration of the 
soil, it is necessary to understand the factors 
responsible for its adaptation in the present 
day environmental condition. 

Thus the present work deals with the study 
on the effect of pH ofthe acid soil on the seed 
germination behavior and regeneration process 
with a view to find out the measure for conser- · 
vation of the species. 

(The financial help from the Department of 
Environment, New Delhi, in connection with 
the Eco-Development Program of Balason
Catchment area, is gratefully acknowledged.) 

Methods 

Seeds of T. candida DC. were collected. 
freshly from the experimental field, Center for 
Life Sciences, North Bengal University, for 
the purpose. These were first treated with 
concentrated H2S04 for 25-30 minutes to elli
minate seed coat dormancy. After thorough 
washing with water, seed were placed on the 
petridishes containing cotton pad soaked with 
different pH solutions. Different buffer solu
tions of sodium and potassium such as phos
phate, carbonate and acetate were prepared 
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following the method described by Plu
mmer (7). Solutions having different pH have 
been maintaine_d after the treatment of sodium 
and potassium hydroxides (1 %) with HCl 
(1 %). Seeds soaked with distilled water were 
served as contr~l. T)lese were kept in tempe
rature controlled·to<)m at 26 C in white light 
supplied by incandescent lamp (200 lx). For 
each experiment, three replicates, each contain
ing 100 seeds,: .. were kept. The emergence of 
the radicle was taken: as criterion of seed germi
nation. Germination was recorded for a period 
of 3 days. The soil samples were collected from 
a aepth of 15.24. em and analyzed in colla- . 
boration with Indo-British Fertilizer Education 
Project · (Hindustan Fertilizer Corporation 
Ltd.), Soil Testing Laboratory, Siliguri. Total 
nitrogen was estimated by the method of Vogel 
(8). Lime was applied at 150, 621 and 1,243 kg 
of hydrated lime/hectare of soil. Plots I and , 
Il'represented the collection of soil from diffe- -
rent plant association. ··-· · , , , 1 

Results and Discussion 

· The soil samples collected from different are-

as of Darjeeling district were noted to be acidic 
in nature (4 8-5.9) and the average pH was 
observed to have a range of4.8-8.0 (Table 1). 
Total soluble salt was found to be normal in 
all cases (Table 1). Organic carbon showed 
low value in all samples (0.190.-50%) and 
C-N ratio was also low (0.7-3.5). Available 
phosphorus (P) was found to be low in five 
localities except the high values in Mirik (60 5 
kgjhectare), Sevoke (130.3 kgfhectare) and in 
one plot of Siliguri (50.0 kgJhectare). Low 
values are obtained for available potassium (K) 
also in most of the cases and value ranged 
from 95-190.1 kgJhectare indicating the low 
fertility status of soil of. Darjee!ing district 
(Table 1). . , 

Germination percentage of T. candida seeds 
was found to increase to 80-83 at strongly 
acidic pH (4.8~4.9) within 72 hours while nor
mal physiological pH showed 70% germination , 
within the same period Cr:able 2). However, . 
the germination percentage was reduced .to 
only 41% at an alkaline pH of 8. 0 indicali~g : 
the preference of acid pH by the seeds. 

In the presence. of at least six different buff- . 

Table 1. Fertility status o(the soil obtained from different sources in Darjeeling district. A, Acidic;- N, neut
ral; 1 AI, alkaline {pH); N, nOrmal (TSS); VL, vCry low; ML, medium low; L, low; M, medium ; H. 
high ; VH, very high. 

Source of TSS OrgC Total N C-N AvP AvK ,. 
Soil pH .. soil/place m. mhos/em (%) (%) ratio (kgfha) (kgfha) 

Mirik _ 4.8 (A) 0.17 (N) 0.45 (ML) 0.28 1.6 60.5 (H) 95.0 (VL) 
Soureni 4.9 (A) 0.16 (N) 0.28 (L) 0.12 2.4 20.1 (ML) ·160.3 (ML) 

.... ,l 

S!Jkhna 5.4 (A) 0,08.(N) 0.29 (L)I 0.09 3.4.• 10.3 (I;) 96.0 (YL) 
Sevoke 5.5 (A) 0.10 (N) · 0.5Q(ML) 0.21 2.3 130.3 (VH) 150.0 (ML)' 
s·mguri 5.9 (A) 0.]5 (NJ 0;22 (L) 0.12 1.8 27.5 (ML) 190.1 (ML) 
(R"aja Rafl!m_gpunP.ur) 
Plot I ~- l -.... ; 

Plot II 6.5 (N) 0.09 (N) 0.24 (L) 0.34 ·o.7 50.0 (H) 152.0 (ML) . 
(NBU campus) j .' 7.3 (N)' O.ll(N) 0.19 (VL) 0.05. 3.5 12.5,(L) 96.0. (VL) 
Plot I ... 

) 
Plot II '. 8.0 (AL) 0.13 (N) · 0.50 (M!,) 0.17 3.0 7.0 (YL) 216.1 (M) 
SE± O.o? 0.97 0.88 0.89 0.79 38.25 44,27 . . ' 
CD at 5% 0.20 0.74 0.71 \ 0.71 0.67 4.75 5.11 
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TfibJe 2. Percentage of germination of Tephrosia can
dida seeds at various pH levels of different soil sam
ple~ collected from different places in Darjeeling dis
trict, 

Source of Hours 
soil/place Soil pH 24 48 72 
~~--------~--------Mink 4.8 3 50 80 

Soureoi 4.9 7 51 83 
Sukhna 5.4 8 43 82 
Sevoke 5.5 12 37 78 
Siliguri 5.9 I 0 35 73 
(Raja Rammohunpur) 
Plot I 
Plot II 
(NBU campus) 
Plot I 
Plot II 
SE(±) 
CD at 5% 

6.5 
7.0 

8.0 
om 
0.20 

7 30 70 
3 21 51 

18 41 
2.53 10.49 13.56 
1.21 2.46 2.79 

ers of Na and K-hydroxide, phosphate and car
bonate, the seeds ofT. candida were noted to 
prefer the lower range of pH and the highest 
percentage of germination occurred at pH 4.0, 
5.8 and 4,8 (Table 3). Acetate buffers showe_d 
only 4 and 15% germination in Na and K bu
ffers respectively only. at pH 5, 6 and. the value 
was statistically singificant <;omp_'!red to the 
results obtained from other buffers. However, 
the ~alue was found to be mu,ch higher in the 

presence of K-ion compared to that founa in 
Na-ion. K-ion has been known to be effective 
for maintaining balance in optimal metabolic 
activities and in some K is preferable than Na
ion, the higher rate of seed germination value 
in the presence of K-ion is also expected in 
Tephrosia candida, 

Liming is one of the most handy procedure 
to change soil pH from acidic to alkaline and 
this procedure has also been applied by the 
Forest Department in the region of North Berr
gal ( 4). In this respect. experiments were con
ducted to observe the effect of changed pH of 
the soil due to liming on the seed germination 
process of the plant. While control soil 
(pH 5.5) showed 82% germination within . 
72 hours, only 8% was noted at pH 9.0 
during the same period and finally germi
nation was . rec~rded nil when pH was 
maintained at strong alkaline condition of pH 
10.0 (Table 4). Evidently acid pH is essential 
for germination and seedling growth ofT. can
dida and it is also recommended that the forest 
pjots treated with lime in conl)ection with cha
nging of pH to alkalinity will not be suitable. 
for the utilization of the plant. 

It was established earlier that T .. candida 
chan-ged the pH of the soil from acid to alkali-' 

Table 3. Effect of differCnt buffers on germi~ation of seeds of Tephrosia candida. Seed germination in cOntrol 

w~s 90%. 

Hydroxide Phosphate Carbonate Acetate 

pH Na- K- pH Na- K- pH Na- K- pH Na- K-

":3.0 76 87 5.8 12 76 3.6 0 0 3.6 0 0 
. 4.0 80 90 6.2 9 70 ·4.0 2 3 4.0 0 0 .. 

5.0 63 80 6.6 6 30 4.4 9 15 4.4 0 0 
6.0 38 '78 7.0 I 26 4.8 86 98 4,8 .. 0 0 
7.0-' 38 78 7.4 0 18 5.2 78 92 5,2 0 0 
8.0 J 30 _72 . 7.8, 0 0 5.6 4 15 

. J 
9.0 30 68 
SE± 19.10 '··6,!5. 3.79 26.41 37.57 42.93 0.39 4.59 

,_'""\ ' 

CD .. 
~ at-5% · '3.59' ' . -2,04 L76 4,64 6.21 15.06' 0.56 1.93 
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Table 4, Effect of liming of soil on germination of 
seeds of Tep/wosia c~ndida. 

Germination 
percentage at 

treatment 

with lime Hour 
(kgfha) Soil pH 24 48 72 

Control 5.5 8 68 82 
150 7.0 3 45 65 
621 9.0 0 0 8 
1,243 10.0 0 0 0 

SE± 0.75 2.26 28.39 34.38 

CD at 5% ].02 1.77 6.28 6.9! 

nity due to unknown cause (9). Thus, the pla
nt itself has the capacity to regenerate neutral 
soil congenial for growth of other plants and 
for which no liming is required. 

As it is known that leguminous plants are 
important for the upliftment of soil fertility 
status (9), the utilization of T. candida for ma
nagement of soil in this region has a great role 
oil the upliftment of fertility status of soil. 
Organi(carbon, C-N ratio, available P, K and 
micronutrients have been found to be increa
sed remarkably by the artifici'!l cultures of the 
plant (9). Moreover, remarkable ability of T. 
candia to change the acid pH of the soil to con
genial neutral condition may prove to be useful 
for the growth of other forest plants to restore 
the stable plant association of the region. Besi
des, the plant is important for the perennial 
supply of green manure to the forest soil due 
to the deciduous nature of the leaflets along 
with high amount of biomass production. The 
plant is also noted to be ecologically important 
as cultivation of the plant can increase the free 
amino acid content in soil (10) remarkably 
compared to that of control and also enhan
ced the activity of various soil degrading bacte
ria and fungi which again help to restore the 
ecosystem in the degraded soil of the region. 

Tephrosia candida though is in endangered 
condition in the present day environmental con
dition. had to face natural selection during its 
evolutionary process to be well adapted to ad
verse acid pH of the region. Fur.her investi
gation is necessary from plant physiological 
point of view in order to be utilized for mana- · 
gement of the soil and during the ceo-restora
tion program of the region. Thus, inclusion 
of the plant is expected to be of much help du
ring the consideration of aforestation program. 
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