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Year Worker Advancement

1902 |Haberlandt First attempt of in-vitro culture of plant cell

1904 |Hannig Culture of embryogenic tissue of crucifers

1922 |Robbins In-vitro culturing of roots

1925 |Laibach Zygotic embryo culture in Linum =4

1934 | White Culture of roots of tomato plant

1939 |Gautheret, White and Nobecourt | Successful establishment of indefinite callus culture

1941 |Braun Cultre of Crown Gall Tissues

1945 |Loo Culwres from stem tip

1955 |Miller Hormone Kinetin discovered

1957 |Skoog, Miller Discovered that Auxin : Cytokinin ratio regulates the
organ formation

1960 |Bergmann Development of Plating technique for isolation of single
cell

1970 |Power Successful Protoplast fusion

1970 |Maheshwari and Guha Successful Anther Culture

1971 |Takabe Plants regenerated from protoplasts

1974 |Reinhard Biotransformation in plant tissue culture

1978 |Melchers Production of somatic hybrid Pomato
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Table : Stock solutions of MS basal medium

Constituents Quantity (gm/litre) |
Stock Solution 1
Mg S04, TH20 7.400
KH; PO 3.400
KNOjy 38.000
NH: NO3 33.000 .
CaClz . 2H:0 8.800 ‘
Stock Solution I1 ‘
Hi: BO;s . 1.240
MnSO;: . 4H:0 4.460
ZnS04 . TH-O 1.720
Na: MoOs , 2H:0 0.050
CuSOs . SH:0 0.005 ‘
CoCly . 6H;0 0.005
Stock Solution 111 1
FeSOs . TH;0 | 5.560 I
Nas . EDTA . 2H-0 7.460
Stock Solution IV
Inositol 20.000
Thiamine HCI 0.100
Pyridoxine HCI 0.100
Nicotinic acid 0.100
Glycine 0.400

1 Itr of MS medium = (50 ml of stock solution I) + (5ml of each stock
solutions I, 111.1V)
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Fig. 1. Steps in general technique of Plant tissue culture.
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* Autoclave * Refrigerator

* Weighing Balance * Deep freeze

* Magnetic stirrer * Incubator

* pH meter = Hot air oven

* Laminar Air flow Hood (Fig. 2) + Microscopes

» Light meter * Rotary Shaker
» Glasswares * Spirit lamps

* Measuring cylinders * Micropipettes.

* Forceps, needles, spatulas

——-,JI—J
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Fig. 2. Laminar Air Flow Hood.
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Fig. 3. Scheme depicting the totipotency of plant cells.
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Fig. 5. Somatic Embryo (S.E.) Differentiation
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Fig. 6. Steps in Bergmann cell plating technique.
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0O Fig 9.1

Growth of single cells using a ‘nurse’ technique. Stage 1 : a single cell taken from a friable callus Is
placed on upper surface of fliter paper which Is in contact with nurse callus. Stage 2 : the single cell
divides and daughter cells proliferate to form colony. Stage 3 : when colony reaches a suitable size
It Is transferred to fresh medium where It gives rise to a single cell clone.
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s @bl e 3N 8 Jsd
The Micro-chamber Technique 4&8a1 gail) i & 48y )b -3
Alaall 4o ) 3all (45 30 e Bke Ada o 4 gine Al d930e 4 (e Al Jje ol -1

2a8A) il dale Al

23


http://cdn.biologydiscussion.com/wp-content/uploads/2015/10/clip_image00497.jpg

Uolaall Spuans 4 ] Lyl

Ol all 30 i gl Jalad g dales dag pd dass g (S e )l ddadi pua g -2

dagyd slhe Lagle wnsys del 3l Ak il e Gl ) Gy (e (il g si -3
DS P

Gy Gral Qb dng )l ollad Aol )3l Adali dga (e dagyd st K el a4
Bla L 3080 s 6 e 1S Ao 3l A Tty (piadl) (e 5 SR Jangd (4
3l ol e g de ) el (e elall 288 () Hll Sy ) aiag g B0 e

selial delu 16 as b ol (i 5 b eb (B 4R8N paill 48 8 day yd pasi -5
+25 e

525l A1) 5 panisny Ciyasle 53y Ak (pe Aailill 518 5 jerivndll e i -6

) ) Jib g oala 5 eUazll J) e A8 Aa ja 3508 A 5 jeatiie mual ladie -7
B dolia Ad 5l Al 4y

Microscope
slide A drop of
Cover Rectangle of the nulrient solution
D \ glass Roiser poroff{n oil conlommqlsmglecell
RN
| —| OO |—~| 080

Paraffin ol
drop

L 4-Top view

i} i ; HE
e 1 _Side view

25 x 75mm /Covefslip ??gmlﬁn oil
quil
Coverslip riser medium with cells

0O Figs.3

Microchamber used to observe the growth of single cells
A88a) gall) i@ 48y 5k 9 S

24


http://cdn.biologydiscussion.com/wp-content/uploads/2015/10/clip_image00679.jpg

Uolaall Spuans 4 ] Lyl

The Nurse Callus Technique ¥l pullsl 48, 0 -4

by ¢ Bprall daall A8 )4l Ao ey b Bhbl sk (e 5 5me A4 k) 33

S (103 512 sy il Cia s WS (o5 suda 3l Ay e 50 sl LA ja s

o 8 B jaall LA Ly Jala s aum 58 Sl prpil) (paii (g A3l ((smal) prpsill) (S
Al

b iVl 8 Tad LA Jgls sdaadl gl s 30,80 LAY cp alall &84 J) 3
Ao Al ol periunall 55 Al A 5 hnall QIS s (o 53 g sl

Developing
colonies

(o) )

O Figo.4

Growth of colonles from a low density cell suspension In the presence of callus tissue. A. Petr dish
Inoculated with low density suspension of cells—no colonies develop. B. Petri dish Inoculated with
low density suspension plus nurse callus—colonles grow near to nurse calluses only
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0 Fig 101

Different categorles of embryo culture, A, Culture of adventive embryos from polyembryonic seeds.
B. Culture of mature and Intact seed embryo, C. Culture of dissected embryo. D. Culture of Immature
embryo. E. Culture of undifferentlated embryo of orchid. F. Culture of abortive or Inviable embryos.
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Distant plant species crossed

Resistance trail(s)

Oryza sativa x Q. minuta

Solanum tuberosum x S. etuberosum
Sofanum melanogena x S. khasianum
Brassica napus x B. oleracea
Lycopersicon esculentum x L. peruvianum
Hordeum sativum x H. vulgare

Triticum aestivum x Thinopyrum scirpeum

Bacterial blight and blas!

Potato leaf roll virus

Brinjal shoot and fruit borer
Cabbage aphid

Virus, fungi and nematodes
Powdery mildew and spot bloich
Salt tolerance

Overcoming Seed Dormancy
Shortening of Breeding Cycle
Production of Haploids
Overcoming Seed Sterility

Clonal Propagation
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O Fig23
Flow diagram lllustrating the technique of shoot tip or meristem culture
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O Fig 11.1

Diagram showing the origin of sporophytes from polien gains In anther cultures. A microspore may
follow any one of the four pathways to form a multicellular pollen grain. The latter may directly form
an embryo or produce callus tissue (After Bhojwanl and Razdan 1983)
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O Fig11.2

Schematic representation of the culture of excised anther and Isolated microspores and the develop-
ment of haplold plant directly by embryo formation or through haploid callus
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Diagram showing the technique of nurse culture for raising tissue clones from isolated pollen grains
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A. Just exclsed flower. B. Culture of excised
ovary. C. Small fruit product on culture
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Fig. 6.5: Flow diagram of isolation, culture and fusion of leaf-cell protoplasts, A. Potted plant. B. Leaf
sterilisation, C. Epidermis peeiing. D. Leaf piece floated on enzyme solution plus osmotic stabilizer.

E. Peeled leaf segment. F. Protoplast sinks to bottom of petridish. G. Plasmolysed cells in enzyme mixture.
H. Partial wall digestion. I. Removal of enzyme solution. J. Protoplast in CPW 13M. K. Pellet of protoplasts
after centrifugation. L. Protoplasts in CPW 21S. M. Resuspended in culture medium. N. Counting of
protoplast density by hemocytometer. O. Resuspended in culture medium to give correct pre-plating density.
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KH2P04 o 27.2 mg/L
KNO3 - 101 mg/L
CaCl,2H,0O . 1,480 mg/L
R/IgSOq 7H20 - 246 mg/L
KI --- 0.16 mg/L
CuSO45H20 --+  0.025 mg/L
pH - 5.8

CPW 13M = CPW + 13% mannitol (13M)
CPW 21S = CPW + 21% sucrose (21S)
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Bacillus amyloliquefaciens H Bam HI S-GGATCC-3 5-G GATCC.3
3-CCTAGGS 3.CCTIAG G-5
B. globigit Bgl Il 5-AGATCT-3 S-A GATCT-3
3-'I'CTA(}+’\-S 3-TCTAG A5
d

Escherichia coli RY 13 Eco R1 5S-GAATTC-3 5.G AATTC-3
3.CTTAAG-S J-CTTAA G-5

L T
Haemophilus influenzae Rd Hin dill 5-AAGCTT-3 S-A AGCTT-3
3 TICGAA-S 3-TTCGA A-S

1 .

H. parainfluenzae Hpa | S-GTTAAC-3 5-GTT AAC-3
3-CAATTG-5 3.CAA TIG-5

ol
Klebsiella pneumoniae OK 8 Kpnl 5-GGTACC-3 5-GGTAC C-3
J-CCATGG-5 3-C CATGG-5
Strepromyces albus G Sal I 5-GTCGAC-3 5-G TCGAC-3
3-CAGCTG-5 3-CAGCT G-5

i |
Serratia marcescens Smal 5-CCCGGG-3 5-CCC GGG-3
3-GGG CCC-5
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