FINAL TECHNICAL REPORT
OF
THE PROJECT

DEVELOPMENT OF SUSTAINABLE CROPPING
OF GINSENG AND THALICTRUM
IN MANIPUR.

Submitted to:
The Head
Department of Science and Technology,
Government of India

Technology Bhavan, New Mehrauli Road,
New Delhi — 110016

Submitted by:
Manipur Science & Technology Council
Central Jail Road, Imphal



CONTENTS

Sl No. CHAPTER Page Na.
1. Chapter 1 Imtroduction
1.1 Plant material 1
1.2 History of Ginseng 2
1.3 Medicinal properties of Ginseng and its 3
Related species
1.4  Therapeutic action 4
1.5  Approved objective of the projects 4
1.6 Additional works 4
2. Chapter 11 Survey and collection of the plants
2.1 District wise survey of the plants
2.1.1 Scnapat distnict 5
2.1.2 First survey at Mao 5
2.1.3 Second survey at Mao 9
2.2.1 Survey at Ukhrul distriet 17
2.2.2 Survey at Chandel district 18
2.2.3 Systematic studies of P. pseudoginseng plant 18
2.2.4 Systematic studies of Panax sps. 20-22
2.2.5 Soil analysis 23
2.2.6 Phytosociology 24
3. Chapter III Laboratory culture (Pot & Tissue)
3.1  Plant material 25
3.2 Laboratory experiment 25
3.2.1 A) Pot culture cxperiments 25
3.2.2 B) Biochemical analysis 26
3.2.3 Plant Tissue culture 27
3.2.4 Matenals and methods 27
3.2.4.1 Plant material and culture condition 27
3.2.4.2 Culture media 27
3.2.4.3 Axillary bud proliferation 28
4. Salient research achievements and summary 34-35
of the progress
5. Conclusion 36
6. Bibliegraphy



ANNEXURE

Figure 1
Figure 2
Figure 3
Figure 4
Figure 5
Figure 6

Table |
Table 2
Table 3
Table 4
Table 5
Table 6
Table 7
Table 8

Table 9
TablelO
Tablell
Tablel2
Tablel3
Tablel4
Tablel5

Photographs

Manipur Map

Senapati district Map

Ukhrul district Map

Panax pseudoginseng

Panax sps

Comparative Bar chart fol. Biochemical analysis of Ginseng and
Thalictrum

To determine the abundance and density of Ginseng plant

To determine the abundance and density of Thalictrum plant
Plant distribution

Plant height of ginseng

Plant height of Thalictrum

Length of Ginseng rhizome

Length of Thalictrum root

List of some cornmon plant growing intermixed with Ginseng and
Thalictrum

Soil chemical parameter of natural and artificial soil sample studied.
Soil composition of pot culture

Comparative data for Biochemical studies

Effect of IAA and kinetin on Thalictrum

Effect of IAA and kinetin on Ginseng

Effect of IBA and BA on Thalictrum

Effect of IBA and BA on Ginseng.
























-

UKRUL DISTRICT

P H “‘._
ENGYAR .

KRASOM KHULLEN

/ Districl

25"

—

&

e'\‘-
PRE
Hag

.
25

e /

KAMJO NG

4

lus’

/o~
X

i [ REFERENCES

BOUHDARIES
/ Inletnallonal —+-—*°
! State

Sub Dist
DIST HQ ®
Sub Dlv, oy

Flanl Growing

| Areas







water content (Table —8). The place was also shady and deeply under the trees. Ginscng plant is
z-ways abundant in the western side of the hillock where there is lack of sunlight.

All the plants we have collected from Mac were kept overnight in a moist condition in
order to maintain the fresh viability of the plant. Next day early moming we prepared two wooden
culture beds of dimensions 3'x2°x %' and an artificial soil having composition of sandy soil and

-eaf mould in the ratio (1: 1). We then transferred all the collected plants in the cuiture bed as well

as 1n ten different culture pots.









Table: 3 - Plant Distribution

| St.No. Place Ginseng Plant Thahictrum Plant
1. Okhiro tkhro Nil 17
2. Datuley hill 50 3
3. Paomata hill Nil Nil

Table: 4 - Plant height of Ginseng

S1.No. Height (cm) Number of Plants
1. 10 5
2. 12 6
3. 14 4
4. 16 3
5. 18 2
6. 20 Nil
7. 22 12
8. 24 8
9. 26 8
10 28 Nil
11. 30 2
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Table: 5- Plant Height of Thalictrum

St.No.

Height (cm)

No of Plants

1.
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Table: 6 - Length of Ginseng Rhizome

SL. No. Length (cm) No of Rhizome
L 0-2 2
2. 2-4 5
3. 4-6 8
| 4. 6-8 21
5. g-10 10
6. 10-12 4
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Table: 7- Length of Thalictrum root

S1. Plant Total No. Of |  Length Length Length
No. Number Roots (2-6)cm | (6-10)cm | (10-14)cm
1. Ist 7 2 5 0
2. 2nd 6 2 2 2
3. 3rd 4 1 2 1
4. 4th 4 2 0 2
5. 5th 6 4 2 0
6. 6th 5 2 2 1
7. 7th 4 0 2 2
8 8th 7 2 4 1
9 9th 2 2 0 0
10 10th 5 3 2 0
11. [1th 2 2 0 0
12, 12th 7 2 3 2
13. 13th [0 4 2 4
14. 14th 2 2 0 0
15. 15th 5 4 1 0
16. 16th 3 2 1 0
17. 17th 2 1 0 1
18. 18th 5 2 3 0
19. 19th 3 0 2 {
20. 20th 8 6 1 1
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Gynoecium 2 carpels, synecarpous, styles 2, free, distinct, connate at the base, style
flcshy, more or less cone-shaped, green in colour and glabrous. Stigma indistinct,
capitate, greenish white. The ovary is half inferior, terminal, light green trilocular
with one ovule in each locule, exile placentation, pendulous.

Disc :  Epigynous disc present covering ovary upto half usually confluent with the style
bases, curved, circular, curved face with some grooves.

Fruit :  Bemy or Drupe.

Floral Formula : Br, @, Q’ Kisy, Cs, As, Gy

Panax sp. 1s taller than the Panax pseudoginseng. The lcaflets of the Panax sp. is
lanceolate in shape, ventral surface is dark green and dorsal surface is somewhat silvery tn colour
whercas in Panax pseudoginseng the shape of the leaflcts are ranging from ovate, obovate to
lanceolate which colour is light green. The most imporant distinguishing peind in tetween thg
two is in aestivation of the curoila, there is quincuncial in Pgnax sp. and imbricate in Panax

pseudoginseng.

2.2.5 Soll analysis
Analysis of three different types of soils for different parameters (Table No. 9) werc done.
The soil studied were:

- Naturai soil of Ginseng,

- Natural soi] of Thalictrum,

- Pot cultured antificial soil.

(a)} Organic carbon estimation: Walkley and Black’s method (1947) was adopted for this
cstimation. It is a titrimetric quantitative estimation where soil containing IN K;Cry05,
conc. H:SO4, ortho-phosphoric acide and DPA indicator was titrated against normat
ferrous ammmonium sulphate solution.

(b) Carbonate detection: By using conc. HCI to the soil sample and monitored the rapid
effervescence that indicates the presence of carbonate in the soil. The experiment is
not a quantitative still we are able to compare the three different soil samples for their
carbonate cunient,

(c) Nitrate detection: The svil suspension in the water is taken (nof the filtrate) and
allowed to react with 0.5% DPA in conc. H,S80, and blue colour developed arc

compared accordingly.
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Table-12. Effect of Growth Regulators (1AA and Kinetin) and additives on
Shoot and Callns Induction from Nodal Expants of Thallictrum after four
weeks of Culture.

SI. | Treatment | Growth Regulator | Axillary Shoot | Callus | Shoot Length
No. (WM) Induction (%) (c.m.)
IAA KIN (%)* Mean £ S.I.

1 | Control Nil 20 nd 1.5+ 0.16
2. T 2 - 20 nd 1.5£0.14
3. T, 4 - 40 nd 1.9+ 030
4 T, 6 - 40 nd 2.14.0.14
5 Ts 8 - 40 nd 1.6+0.14
0. Ts 10 - 60 nd 231008
7. Te 12 - 80 nd 1.9+ 0.22
8. T, 14 - 40 nd 1.9+ 0.16
9. Ty - 4 20 nd 1.5+ 0.16
10. Ty - 8 20 nd 2.0£0.14
11 Tio - 12 490 nd 1.7£0.20
12, Ty - 16 nd nd nd

13. T2 - 20 nd nd nd

14. T3 4 4 nd 60 nd

15. Tis 4 8 nd 40 nd

16. Ts 8 4 nd 20 nd

* Average of Five Explants by taking three replications.
nd - Not Determincd



Table-13. Effect of Growth Regulators (IAA and Kinetin) and additives on
Shoot and Callus Induction from Rhizomatous Explants of Ginseng after four
weeks of Culture,

Sl | Treatment | Growth Regulator | Axillary Shoot | Callus | Shoot Length
No. (LM} Induction (%) (c.m.)
TAA KIN (%o }* Mean £ S.D.

1 Control Nil 20 nd 1.5+ 0.14
2. T, 2 - 20 nd 2.0+ 0.21
3. T, 4 - 20 nd 2.5+£0.17
4. T, 6 - nd nd nd

5. Ty 8 - nd 20 nd

6. Ts 10 - nd 40 nd

7 Tq 12 ; nd 20 nd

8. T, 14 - nd nd nd

9. Tg - 4 nd nd nd

10. Ts - 3 20 nd 2.0+0.14

11. Tio - 12 nd nd nd

12. Ty - 14 nd nd nd

13. T, - 20 nd nd nd

14, Ty 4 4 nd 20 nd

15. T4 4 8 nd 80 nd

16. Tis 8 4 nd 60 nd

* Average of Five Explants by takang three replications.
nd - Not Detcrmined






Table-15. Effect of Growth Repulators (IBA and BA) and additives on Root
and Shoot Induction from Rhizome Explants of Ginseng plant.

S\ | Treatment | Growth Regulator | Axillary Shoot | Callus | Shoot Length
No. (1LM) Induction (%) (c.m.)
IBA BA (Ya)* Mean + S.D.

1 Control Nil 20 nd 1.5+ 0.23
2. T, 2 - nd nd nd

3. T, 4 - nd nd nd

4. T, 6 - 20 nd 2.2+ 0.36
3. T, 8 - 60 nd 2.0£0.17
6. T5 10 - 40 nd 1.9+ 0.29
7. Ts 12 - nd nd nd

8. T, 14 - nd 20 nd

9. Ty - 4 nd 20 nd

10. T - 8 20 nd 2.2 0.05

11. Tho - 12 40 nd 1.8+ 0.3

12. T - 14 nd nd nd

13. T2 - 20 nd nd nd

14. Tia 4 4 nd nd nd

15. T4 4 8 nd nd nd

16. Tis 8 4 nd nd nd

* Average of I'tve Explants by taking three replications.
nd - Not Determined
























