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Abstract. Aristolochia indica L. belonging to the Family
Avristolochiaceae is used in Indigenous System of Medicine. The
leaves are used in the treatment of cholera, fever and bowel troubles
and roots are acrid digestive and also useful in ulcers, leprosy, skin
diseases and all types of poisonous bites. A field experiment was
conducted in the experimental farm of North-East Institute of
Science and Technology, Jorhat, India to evaluate the root yield and
yield attributing parameter of plant Aristolochia indica, with
application of different spacing and different doses of fertilizer trial.
The results revealed that the plant responded to different spacing
treatments significantly. Among the different spacings maximum
plant height (460.25 cm), leaf number per plant (296.53) and leaf
area per plant (115.00 cm?) has been observed in the spacing 90 cm
x 45 cm whereas maximum dry root yield (2.09 t/ha) is recorded at
the spacing of 90 cm x 90 cm. Linear increase in dry root yield has
been found with the increase of spacing. In the first year dry root
yield of the plant showed positive correlation with all the parameters
except the primary branch number. But in the second year the same
showed significant positive correlation with other yield attributing
components. Application of different doses of fertilizers influenced
the growth and yield in the crop. Maximum plant height (359.40
cm), leaf number per plant (450.20) and leaf area per plant (170.34
cm?) were recorded with 100:60:100 kg/ha NPK which is
significantly superior to other doses. Use of 100 kg N/ha produced
maximum dry root yield ranging from 2.18 t/ha to 2.31 t/ha in
combination with both the doses of P and K. Root vyield of the
second year showed significant positive correlation with rest of the
yield components. The results indicated that harvesting the crop in
second year will be beneficial for getting higher root biomass.

Keywords: Aristolochia indica, Medicinal properties, Spacing trials,
Fertilizer trials, Root yield.

Introduction India, Nepal and

Received
June 26, 2015

Accepted
August 18, 2015

Released
December 31, 2015

Open Acess
Full Text Article

lower Bengal to

Aristolochia indica L. (Piperales:
Avristolochiaceae) is one of the 300 species
belonging to the family Aristolochiaceae is
a perennial shrubby glabrous twiner with a
long rootstock. It is extensively found
throughout the low elevations and plains of
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Chittagong in Bangladesh and Coromondal
coast (Anonymous, 1948, Chopra et al.,
1956). The plant has got great medicinal
importance and from root to leaf each and
every part of the plant is used in indigenous
system of medicine (Anonymous, 1943).
Leaves are used to treat cholera, fever and
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bowel troubles (Chatterjee and Pakrashi,
1991). Roots are bitter, acrid digestive and
also useful in ulcers, leprosy and
antidiarrhoeal activity (Chopra et al., 1956;
Benarba and Meddah, 2013; Dharmalingan
et al., 2014). The essential oil composition
of the root and aerial parts of this plant has
been studied by Krishna Rao et al. (1935),
Rao and Mulhara (1955), Jirovetz et al.
(2000) and Kanjilal et al. (2009). The
importance of Aristolochia indica L. for its
traditional medicinal practices has attracted
many of the workers in that field with
reference to explore its propagative
potentialities (Bliss et al., 2009; Bliss et al.,
2013). The review of Aristolochia indica
Dey and De (2011), has given extensive
studies on the plant species. However, not
much agronomical studies have been
conducted to explore the potential of this
plant in a sustainable manner. The demand
for medicinal plants is ever increasing as
people are fascinated more towards the
herbal products.

Keeping this in view, the present
investigation has been undertaken to
understand the growth potentialities and
yield attributes by employing different
doses of fertilizer and spacing treatment.

Materials and methods

The field trial was conducted at the
Experimental Farm of North-East Institute
of Science and Technology, Jorhat, India
which lies between Longitude
94° 09’ 31” E and Latitude 26°44°19” N
during 2011-2013. The area enjoys a
moderate climate with mean annual rainfall
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of 219531 mm and temperature varied
from 19.72°C +3.40°C (minimum) to
28.90° + 3.40 °C (maximum).

The crop was raised in sandy loam
soil having pH 5.5, organic matter 0.86%,
available  nitrogen,  phosphorus  and
potassium 0.075, 0.0006 and 0.0034%,
respectively. The experiment was laid out
in a randomized block design with three

replications having six plant spacing
treatments 45cm x 45 cm (S1),
45cm x 60 cm(S2), 90cmx45cm  (S3),

60cm x 60cm (S4), 60cmx90cm (S5)
and 90cmx90cm (S6) and 12 NPK
combinations of 50:60:50 (F1), 50:60:100
(F2), 50:120:50 (F3), 50:120:100 (F4),

100:60:50  (F5), 100:60:100  (F6),
100:120:50 (F7), 100:120:100 (F8),
150:60:50 (F9), 150:60:100  (F10),

150:120:50 (F11) and 150:120:100 (F12)
kg/ha, respectively, along with the control.
Matured seed of A.indica are sown in
raised seed bed in June and the seedlings
are planted in the experimental field in the
month of October.

Growth parameters like plant
height, primary branch number, secondary
branch number and leaf number are
recorded in 3 month intervals. Root
biomass and root yield data collected in 360
days interval. Statistical analysis has been
performed using the software Systate 12.

Results and discussions

The data pertaining to effect of
spacing and fertilizer on yield attributed
parameters and yield of Aristolochia indica
is presented in Table 1 and Table 2.

Table 1. Yield data of different spacing trial of Aristolochia indica L.

SI | Parameters— Plant height Primary Secondary Leaf no./ Plant | Leaf area/ Root Dry root yield
No. | Treatments) {cm) branch no. branch no. Plant (cm®) biomass/Plant | (calculated)
Plant Plant (2m) (t'ha)

lq 2"" ln zml ln ZM ]a 2nd 1:-1 an ]a zltd ]ﬂ 2nd

year year year vear year vear vear vear vear vear vear yvear vear vear
1 | 45cmX45cm | 200,56 | 358.89 | 4.53 | 7.14 |5.65 | 10.6 | 201.03 | 233.73 | 78.00 | 91.00 | 5.65 | 44.40 | 099 | 1.3
2 [45cmX60cm | 224.83 [ 353.97 [3.53 [8.93 |10.60 | 19.04 | 230.20 | 275.55 [ 89.00 | 107.00 | 16.37 | 47.00 | 1.01 | L.41
3 [90cmX45cm | 260.50 [ 460.25 [6.26 | 6.67 | 15.73 [ 17.07 [ 235.18 | 296.53 | 91.00 [ 115.00 | 15.73 [51.20 | 119 [ 1.60
4 | 60cmX60cm | 23302 | 417.02 [ 5.33 | 10.26 | 14.5 | 15.00 | 256.70 | 284.78 | 99.00 | 111.00 | 14.50 | 52.26 | 1.07 | 1.45
5 | 60emX90em | 25950 453.15[4.86 | 973 |14.73 | 2067 | 24230 | 293.42 | 94.00 | 114.00 | 20.67 6330 [1.32 | 1.99
5 20 cnin X D0icin, 236.80 | 359.31 | 3.60 7.33 11.33 | 18.40 [ 194,20 | 245,70 | 75.00 | 95.00 18.40 [ 63.90 | 1.49 2,09
SEM: 026 (1959 037 021 [031 [o066 [034 [191 020 |o66 [1.68 [1.76 |0.04 |0.05
CD (5%) 057 |4270 |081 |o0d6 |0.67 [144 |074 416 [043 [144 [366 [38¢ |01 [oq1
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Table 2. Yield data of different fertilizer treatments of Aristolochia indica L.
SI | Parameters— | Plant height Primary Secondary Leaf no./ Leaf arca/ Root Dry root
No. (em) branch no./ branch no./ Plant Plant (cm”) biomass/Plant | yield
Plant Plant (gm) (calculated)
(t'ha)
Treatments| | 1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st 2nd
year | year |year |year |year |year |year |year |year |year |year |year |year | year
1| Fo 13403 | 20400 | 720 1060 | 1236]| 1340 15050 | 27140 | s832| 10538 | 3450 5430 077] 121
2R 23140 | 34170 | 980 1340] 1593 | 1630] 29320 39520 11385 | 153.45 | se40| 7660 o085] 170
3|2 165.40 | 27240 | 1090 | 1560 | 1686 | 1640 | 251.50 | 22060 | 97.57 | 85.65| 41.60| 7650 o089| 160
41F3 177.70 | 20060 | 1020 | 1420| 1553 | 17.20] 27640 | 30240 | 107.32 | 117.41 | 5000 | 8260| 111 1.83
5 F4 187.50 | 300.40 12.30 16.40 17.10 20,20 | 34000 | 37570 | 132.02 | 141.28 54.50 86,70 0,92 1.92
6 [Fs 21250 | 32560 | 1170 | 1590 | 1480 | 19.60 | 349.60 | 378.60 | 13575 | 143.35 | 5690 | 101.00| 130| 224
71 ¥6 23920 | 35940 | 890 1420] 1540| 21.30] 41520 45020 | 16122 [ 17034 | 6240 10000 156| 231
8| F7 19860 | 30940 | 830 | 1560 | 1376 2040 | 41034 | 426,50 | 159.39 | 163.21 | 5210 10260 | 135| 228
9 [Fe 16250 | 27650 | 980 | 1390 1420] 17.60| 27500 | 33050 | 10676 | 12114 | 3740| 9840| 139| 218
10 | Fo 2160 | 33040 | 90| 1260| 1650 | 1940 | 34730 | 43200 | 13485 | 15658 | e0.70| 9260] 120] 210
11 [ F1o 169.40 | 29970 | 910 | 13.00| 1370 1870 349.20 | 311.60 | 13559 | 12612 | 59.00| 9720 131 | 216
12 | F1 20860 | 31640 | 970 1420] 1670| 1940 30730 | 37340 | 11932 | 13606 | s620| 9140| 125| 203
13 | Fi12 161.90 | 30000 | 1070 | 1590 | 1460 | 21.60 | 27530 | 370.60 | 106.89 | 131.62 | 3820 | 8.40| 121 | 19
SEM: 058 257 051 080 056]| 072 1.05 217 042 860 210 220 004] 003
CD (5%) 109 527 104| 164] 115| 150] 215]| 445| o086 1763 430] 470[ o008| 006
Effect of Spacing other hand the root biomass (Figure 4) and
Results revealed that the vyield root yield (Figure 5) has shown an

components and yield were significantly
affected by planting geometry. Maximum
plant height 460.25 cm (Figure 1), leaf area
per plant 115.00 cm? (Figure 2), leaf
number per plant 296.53 (Figure 3) and has
been  observed in  the  spacing
90cmx45cm in the second year. But
primary and secondary branch number per
plant has failed to show a definite trend
with different spacing treatments. On the

increasing trend with wider spacing and
decline in root yield with closer spacing.
Highest root biomass per plant in the first
year is recorded in the spacing
60 cm x 90 cm with 20.67 g whereas the
same in 90 cm x 90 cm with 63.90 g in the
second year. Dry root yield also maximum
in 90cmx90cm spacing. All the
characters were shown in different figures,
effect of spacing treatment in both the year.
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Figure 1. Plant height.
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Figure 2. Leaf area per plant.
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Figure 4. Primary and secondary branch no and root
biomass.
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Figure 5. Dry root yield (t/ha).

Effect of fertilizers

The plant responded significantly
with different doses of fertilizers in both the
years. It showed maximum plant height
(Figure 6), maximum leaf area per plant
(Figure 7), leaf number per plant (Figure 8)
highest root biomass (Figure 9) and root
yield (Figure 10) with a constant dose of
nitrogen i.e., 100 kg/ha with different doses
of phosphate and potassium i.e., 60 kg/ha
and 120 kg/ha and 50 kg/ha and 100 kg/ha,
respectively. The maximum primary and
secondary branch numbers in both the years
has been recorded with the treatment
50:120:100 (F4) and 150:120:100 kg/ha of
NPK. The availability of nutrition in
adequate quantity improves the root yield
of A. indica. Effect of fertilizer treatment on
different characters were shown in different
figures in both the year.

Correlations

In the first year all the vyield
attributing parameters along with the root
yield showed positive correlation except
the primary branch number in the spacing
trial (Figure 11). While in the second year
all the factors showed strong positive
correlations with each other. The root yield
showed strong positive correlation with all
the vyield attributing factors both in the
second year and first year except the
primary and secondary branch number in
the first year of the fertilizer trial (Figure
12).

Combined 1st and 2nd year
correlation matrix

In the first year the dry root yield
showed positive correlation with all other
growth factors except the primary branch
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spacing trial (Table 3 and Table 4). selection (Dakshina et al., 2008). In our
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Table 3. Correlation matrix of first and second year of spacing treatments.
sl Parameters— Plant height Primary Secondary Leafno./ Plant | Leaf area/ Root Dry root vield
No. Treatments |, (cm) branch no./ branch no./ Plant (cm®) biomass/Plant | {calculated)
Flant Flant (zm) (t/ha)
T P 6 i T ? = = = zu_é 1" o ™ 7t
)"L‘al' vear }’L:H.T vear }’L'HT vear )’CH.T vear )"Cﬂ.l' Y\:ﬂ.]' }’CﬂT vear }-’LTH.T )’l:al'
1 45 em X 45 em 200.56 | 358.89 | 4.53 7.14 5.65 10.6 201.03 | 233.73 | 78.00 | 91.00 | 5.65 44.40 | 0.99 1.13
2 45 em X 60 cm 224.83 | 353.97 | 3.53 8.93 10.60 | 19.04 | 230.20 | 275.55 [ 89.00 | 107.00 | 1637 [ 47.00 | 1.01 1.41
3 90 cm X 45cm | 26050 | 460.25 | 6.26 | 6.67 | 1573 | 17.07 | 235.18 [ 296.53 | 91.00 | 11500 | 1573 [ 5120 | 1.19 | 1.60
1 60 cm X 60cm | 23312 | 417.02 | 533 | 10.26 | 145 | 15.00 | 256.70 | 284.78 | 99.00 | 111.00 | 1450 | 5226 | 1.07 | 1.45
3 60em X 90em | 95050 45315 | 4.86 | 973 | 14.73 | 20.67 | 242.30 | 29342 | 94.00 | 114.00 | 2067 6330 | 132 | 1.99
N MWemX0em | 53580 | 35931 [3.60 | 733 | 1133 | 1840 | 194.20 | 245.70 | 75.00 [ 95.00 | 1840 | 63.90 | 149 | 2.09
SEM= 0.26 19.59 | 0.37 0.21 0.31 (.66 0.34 1.91 0.20 0.66 1.68 1.76 0.04 0.05
CD (5%) 057 [4270 |os1 o046 |oe7 |144 Jo7a [436 Joa3 [144 366 381 |oa1  |om
Characters Plant height Primary branch Secondary Leaf'no./ Plant Leafarea/ Plant | Root biomass/ Dry root yield
(cm) no./ Plant branch no./ Plant (cm:) Flant {gm) (calculated) (tha)
1%yt Py | 1%y [ 2y [ 1%yn Py [ By [2%yn [Py [ 29w | P 2y, | 1®yr. 2% yr,
Plant 1 | | | |
height (em) | yr. | 1000 | _ S S SR | ! i ! g
2 losos 1000 | ] | | | ! ] [ | |
YE__ ) 4 | —l| | E—
Primary 1" e
brmchono. | yr | 0495 0848 1000 .
E b ) | ] ] ] | ] ] ] ] | |
Fant yr (0126 0187 {0070 | 1000 | | | | | | [ | | |
Secondary | 1" 14191 0826 0576 0350 | 1000 '
branchno./ [ yr. | i | | |
Flant o | ] 1
w, 10739 lo0314 |-0183 o321 |o628 | 1000 | | | | | |
Llrr no/ 110487 0679 0557 0720 0724 0284 | 1.000
— . ! : ! ! ! ¢ 1 ! ! ! ! .
v |0805 |0826 10595 0451 0897 |0577 |0S78 | 1000 | | | | |
Leafare) | 1" | 000 '0gs6 0561 0718 0721 | 0285 | 1000 | 0881 | 1000 '
Flant (cm’) | yr. 1 1
f_r lo7e1 los26 |oso1 o466 0890 0560 | 0891 | 1000 | 0893 | 1000 | |
3 1 1 1 [} 1 ) 1 1 ] 1 1 1
Root /1" o575 0190 | -0138 | -0.149 0375 0578 | -0286 0014 | -0288  -0.008  1.000
oud e L - — Mgl ——— = = — : ! . —— !
Flant(em) f_: 10697 | 0290 (-0140 | 0077 | 0525 | 0769 |-0066 (0228 |-0.067 | 0208 0958 |1.000 | |
;_’i?l’d““" '_:' 0809 0407 | -0074 0369 0743 | 0966 0342 0604 | 0339 | 0588 0681 | 0853 | 1.000
alculated T ] i P | | i | | E [
Ef,h:; aied) f_: 0629 0302 0118 0190 | 0487 | 0667 | -0.031 0178 | -0.032 0163 0937 | 0973 | 0.783 | 1.000
Table 4. Correlation matrix of first and second year of fertilizer trials.
Characters Plant height Primary branch Secondary branch | Leaf no/ Plant Leaf area/ Plant Root biomass/ Dry root yield
{cm) no.' Plant no.' Plant (em®) Plant (gm) (calculated) (t'ha)
1®yr. l %y [ 17y [ 2Ty [ 17y ] 2%yr. [ 1%yr. | 2y, [ 1%y | 2y | 17y Ty, [ 1%yr 2Tyr.
Plant 1 ) | | I | |
height (em) | yr. 1000 | | I |
10922 ¢ 1000
VT, | i ] ]
11 - = ] 1} ) ] \ | ] ] ) |
Frimary L 0110 | 0263 | 1000
branch no./ | yr. | | \ \ | | \ | \ |
Plant 3: ‘0201 0381 0781 | 1000 !
Secondary | 1" 493 10498 | 0.604 | 0440 | 1000 | ! { | | ! {
branch no./ | yr.
Tt f: 0475 0693 | 0340 | 0.642 | 0271 | 1000 |
/ L ] ] ] ] ] ] ] ]
Leafno./ " oms losa |oazs oas2 0240 0797 | 1000 ' '
Plant vr. | | | | | | | | | | | | \ ] |
¥ i i
0785 0779 | -0067 0173 0156 0698 0754 | 1000
F . =t 1 I
Leafarea) | 1" {5005 10821 10128 0452 10240 10798 | 1000 0754 | 1000 | ! ! ! ! |
Plant (em) | yr. B ! ! | ! ] ! } 1 i !
f: 0812 079  -0.108 0138 0106 0647 0794 0983  0.795 1000
Rmt l;ll 1 1 [] 1 ] 1 ] ] | ] ] ] ] T 1
b ’ | 0.853 | 0.827 | 0.086 | 0.089 | 0424 | 0456 0773 0643 | 0773 | 0714 | L000 | |
10mass/ ET. |
Fiit S 0510 0689 0213 048 0121 0792 0870 0597 0870 0593 | 0531 | 1000
L | ! ! ! !
mdmm ',r 'o39s losse [.om7 loass (o122 o700 o7z oseds o713 losar o3 osss | 1ooo [
3 LR | ] | | b | | | | ) I 1 I i |
E:_.i‘:;"mm S0521 0708 (0193 0476 0117 0826 0875 0630 0875 0620 0529  09% 0906 | 1000
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investigation it was observed that in
spacing trial root biomass per plant (gm)
were positively correlated with secondary
branch number per plant followed by plant
height and negatively correlated with
primary branch number per plant and leaf
area per plant (cm). But Dry root yield
(t/ha) were positively correlated secondary
branch/plant, plant height followed by root
biomass/plant.

In fertilizer treatment, the root
biomass /plant(gm) were positively
correlated with leaf area/plant(cm) followed
by leaf number/plant and plant height. Dry
root yield (t/ha) were positively correlated
with root biomass/plant followed by leaf
area and leaf number per plant and plant
height. Dry root yield correlation with root
biomass. Therefore, these relationship
indicate the characters such as dry root
yield and root biomass, plant height, leaf no
and leaf area per plant should be taken in to
consideration during selection both the
spacing and fertilizer treatment.

Conclusion

Results revealed that the yield
components and yield were significantly
affected by planting geometry. The root
biomass and root yield has shown an
increasing trend with wider spacing and
decline in root yield with closer spacing.
Therefore the spacing 90cm ¢ 90 cm (S6)
can be considered as idle spacing in
Aristolochia indica plantation to get
maximum root yield (2.09 t/ha, dry weight
basis).

The availability of nutrition in
adequate quantity improves the root yield
of A.indica. In the treatment NPK:
100:60:100 kg/ha (F6) highest root yield
(2.31 t/ha in dry weight basis) has been
obtained. The results indicated that
harvesting the crop (Aristolochia indica) in
second year with 90cm x 90cm spacing
with 100:60:100 NPK combination can be
considered for getting higher root yield in
the agro-climatic condition of the North-
East India.
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