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Synergistic effect  of  ribose  and  2-deoxy-ribose with

nutrition  and  auxin  in rooting  hypocotyl

cuttings  of  Phaseolus mungo

Sheila Bhattacharya, N. C, Bhattacharya and  K. K.  Nanda

Department  of  Botany,  Pang'ab University, Chandigarh-1600I4, India

(Rece",ed October 2:5, I975)

   Exogenously supplied  ribosc  and  dcoxyribose in a  iriedium  containing  sucrose  /-

IAA  considet'ab]y  enhanced  the tbrmation of  roots  on  hypocotyl cuttings  of  Phaseolus
mun.ao  with  intact apex  and  Ieaves. The  effect  increased  with  increasing concentratien
of  pentose  sugars  and  was  more  pronounced  with  deoxyribese than  with  ribose  sugar.

    Sucrose is more  eflbctive  than  glucose or  ribose  in the  formation of  adventitious

roots  on  etiolated  stem  segments  of  Populus nigra  (B), although  roots  fbrm on  these

segments  even  when  they  are  cultured  in starch  and  morc  so  in combination  with

IAA  (4). A$  ribose  and  2-deexyribose serve  as  sugar  moieties  of  nucleic  acids,  we

considered  it of  interest to study  their  eflbct  on  rooting  in the  presence of  sucrose

as  a  carbon  source  and  IAA  as  a  trigger in transcription  (5). The  results  are

interesting and  shed  some  light on  the mechanism  of  their action  in adventitious

root  formation,

    Uniform seeds  of  Phaseolus mungo  were  sown  on  cotton  pads in Petri dishcs
(15 cm  dia.) under  diflUsed light (3200 lux) in an  air-conditioned  growth  chamber

maintained  at  28±30C. The  cuttings,  which  consisted  of  3,0 cm  of  hypocotyl,
about  6.0 cm  of  epicotyl,  a  pair ofprimary  leaves and  a  small  apical  bud, were  taken
f}rom 6-day-old uniform  seedlings  of  Phaseottts munge.  These cuttings  were  cultured

in grade tubes  (7.5× 2.5 cm)  with  the hypocotyl portion of  each  dipping in 2e ml

of  the rcquisite  test  solution  and  kept under  diflUsed light for 7days. The  test
solutions  were  prepared in 30 paM chloramphenicol  to prevent microbial  infection.
An  equivalent  amount  of  chloramphenicol  was  added  to water  to serve  as  the
ctontrol.  Observations ofthe  number  ofrooted  cuttings  and  protruded  roots  together
with  small  rootlets  that  could  be detected hidden  under  the  epidermis  were  recorded

periodically for 7 days. The  rooting  trials were  repeated  three  times  with  similar

results.  No  root  primordia were  detected in the  hypocotyls of  cuttings  when  the
experiment  was  started.

    Table I shows  that  whiic  only  4-7 out  of  1O cuttings  rootecl  in water,  ribose  and

deoxyribose, almost  all rooted  in sucrose  and  sucrose+IAA  with  or  without  the

presence ofribose  or  deoxyribose in the medium,  Both  IAA  and  sucrose  increased
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Fig. 1, IZffbct of ribose  or  2-deo"'ribose atone  and  in eombination  zvith

qf'P. mungo
 treated with  <1) water  (control) /, (2) Lari, S mglliter;  (3)

stt}"rosev 1
      %; (5) and  (6) with  1 and  iOO m.ailiter  ribes'e;  (7) and  (8)
(9) and

 (10) with  1 and  JOO mg,tliter ribose+IAA,  5.0+sucrose  19.,as
mglliter

 depmp,ribose--LMA 5.0-[-sucrose le,G, respectiveb,.

MA  and  sucrose  on  1ijPocoop,i cuttin,gs

sucrose,  IO/.; (4) MA,  bU nzglliter-

with  1 and  iOO mgliiter  deojtyribose;
and  (il} and  (12> ie/ith 1 and  iOO
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Table 1 Abumber of kJPoceopt cuttings  of Phaseolus mungo  thal rooted  eut  of IO saniples  arzd  the number

of reots Produced tof}er 7 d4ys (Yigures within  Parentheses) as  qfilected by rnoJirrg  concentratiens  of ribose  artd

2-deoAlvribose each  atone  as  well  as  in combinatien  with  biA, sucrose  and  IAA+sucrose
    ... -m.t.tt..........-............... ..

    
[?h"gnf;.l,:?,t

 xo."f,rs,i iAAI'g'}Il'gliilEl"Sti6,.,'6,i%' 
itt,.tlkL?.e.e4i4'le"'

L  .... .-......                           t ttttttttt-t ---tttttttt ttttttttttttttttttt ttttttt---t---ttttt- t-t
NVatefRibose,

 1

Ribose, 5

Ribose, 10

Ribose, 50

Ribese, 100

Deoxyribose,

Dcoxyribose,

Deoxyribose,

Deoxyribose,

15

 IO100

6 (3.8± O. 20)

6 (5.0LF:O. 27)

7 (5. 0± O. 30)

7 (4.8=F O. 25)

4 (3. 5,!,.O. 18)

4 (3. 5± O. 20)

5 (4. 0± O. 17)

6 (4. 0± O. 18)

5 (4.2±, O. 16)
5 (4. 5± O. 20)

7 (15. 0± O. 36)

5 (15. 2± O. 32)

6 (l5. 0± O. 45)

5 CI4. 9± O. 37)

4 (14. 0± O. 44)

4(12.5 ± O.73)

6 (20. 5± O. 92)

5 (18.2=1 O. 42)

5 (15.6=1 O. 84)

6 (12. 5± O. 42)

10 (12. 5,1,- O. 38)

10 (13. 0 l: O. 40)

10 (13. 2± O. 47)

lO (13. 8±
･
 O. 29)

9 (13. 8± O. 22)

9 (14. 0=+ O. 52)

lo os. e± o. 2o)

10 (l3. 0± O. 17)

10 (13. 2, I, e. 24)
10 (13. 6.L O. 17)

± Standard error.

10 ( 43. 0 :LF 2. 33)

10 ( 63.0± l. 94･)

10 ( 63.5± 2. 40)

10 ( 67. 0±.3.  20)

10 ( 75. e± 2. 22)

1O { 98.4± 2, 50)

10 ( 94. 0± 1. 92)

10 ( 98. 4± 2. 22)

10 (102. 0 1J 3. 17)

10 (107.4± 2. 15)

the  number  ol'roots  and  the  effttct  was  more  marked  whcn  the cuttings  were  cultured

in medium  centaining  both. Ribose er  deoxyribose even  in combination  with

either  sucrose  or  IAA  did not  aflbct  rooting  but in combination  with  sucrose+IAA

enhanced  the number  of  roots considerably;  the  effbct  increased with  the con-

centration  ofpentese  sugar  and  was  more  pronounced  with  deoxyribose than with

ribose  sugar  (Fig. 1).

    The  appreciably  higher magnitude  of  rooting  for hypocotyl cuttings  cultured

in IAA+sucrose  as  compared  to that in each  alone,  lends support  to the postulate
already  put forth that  a  proper  balance between auxin  and  nutrition  is necessary
for optimal  production ofadventitious  roots  (3, 4), The  most  signifi ¢ ant  point that
emerges  from  this investigation is the  pronounced  stiinulation  caused  by ribose  as

well  as  2-deoxyribose when  they  are  added  to  the  medium  containing  IAA+sucrose.
tthe

 fact that  the enhancement  of  root  production by these pentose sugars  is caused
only  in the  presence of  !AA  and  sugar,  clearly  indicates that  the  efllect of  pentose
sugars  is through  the multiplication  ofDNA,  RNA  and  proteins (unpublished work)  .

The  stimulatien  of  rooting  by exogenous  application  of  2-deoxyribose is novel  and

as  far as we  are  aware,  is being reported  here for the first time,  This is particularly
intriguing as  the  pathway  concerned  in the  s>rnthesis  of  deoxyribose is not  established

yet, Even the  existence  of  an  analogous  cQmpound,  deoxy  PRPP,  has not  been
reported  exeept  by  Kornberg  (1) who  recently  proposed  a  scheme  

`salvage
 pathway'

for the biosynthesis of  DNA  through  utilization  of  the  free pool of  precursors.

    Our  results  show  that  IAA  probably  acts  as  a  trigger at  the  transcriptienal

level (5), ribose  and  deoxyribose as  moieties  needed  for the  synthesis  of  RNA  and

DNA,  respectively,  and  sucrose  as  a  source  of  nutrition,  specific  amino  acids  and

phenolic precursors through  glycolysis and  the  TCA  cycle  2 (unpublished work)

fbr the  synthesis  of  proteins.

   This work  was  financed by  a  grant from  the  U.S. Department  of  Agriculturc. S,B. is thankfu1
te the Dcpartrnent of  Atomic  Energy, Bornbay, India fbr financial assistance  in the fbrm o{' a  Junior
Research Fellou,ship.
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