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'Importance of tiller habit in semideep water environment
(Pent ingnya tabiat bi lah anak padi terhadap keadaan separa tenggelam)

C.  Y .  Tay"
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Abstrak

Ka j ian  mcnggunakan I  1  var ic t i  pad i  te rp i l ih  te lah  menun jukkan bahawa
jenis padi yang berbi lah anak padat lebih tahan terhadap keadaan scpara

tenggclam pada pcringkat akhir bcranak dan pcringkat bunting. Pcnukaran
paramctcr bcntuk pokok iaitu bi lah anak dan daun. t idak akan menjejaskan

bcntuk pokok bcrbanding dcngan I 'ang bcrsifat bcrkembang (spreading).

Sekembang dan Mat Candu mcnunjukkan rangsangan yang sama tcrhadap

kcadaan separa tcnggclanr walaupun tabiat bi lah anak diubah daripada tabiat

b iasa .  S igad is  dan FR 13,A mcrupakan var ic t i  vang mcmpunya i  b i lah  anak

vang cepat  membesar .

Abstract

This study using eleven selected variet ies showcd that the intermediatc

compact t i l ler habit plant tvpe was more tolcrant to yrart ial  submergencc at

thc  la tc  t i l l e r ing  to  boot ing  phascs .  Changcs  in  t i l l c r  and lea f  paramctc rs  rn

this plant type wcrc not detr imcntal comparcd to thosc in thc sprcacl ing t i l lcr
habit plant typc. Sckcmbang and Mat Clandu shorvcd similar responses to
par t ia l  submergence cvcn when the  r r  t i l l c r  hab i t  was  changed.  S igad is  and FR
l3,A wcrc two entr ies with large t i l ler elongation capabil i ty.

Introduction compact and spreading, was more
Many studies have been conducted with susceptible with respect to semideep
respect  to  growth physio logy of  f lc la t ing water  in f luences dur ing the la te t i l ler ing to
r ice,  but  s tudies for  r ice in  the 'submerged boot ing phases.
areas '  (Vergara et  a l .  1976) are less
abundant if not scarce. This study. Materials and methods
part icu lar  to  Malaysian condi t ions,  is  a Eleven selected var iet ies were used.
smal l  contr ibut ion to the ident i f icat ion of  These were d iv ided into twrr  sroup\ :
important crop parameters for such areas. intermediate compact and spreading. This

In ear l ier  s tudies on semideep water  d iv is ion was based on the score l 'or  cu lm
ef fects on r ice growth.  i t  was not iced that  openness ( t i l ler  habi t )  in  the germplasm
til ler death, leaf death and lodging after record (Table 1/. For the intermediate
part ia l  submergence were common. In compact  type,  smal l  meta l  r ings (d iam. ,1.5

this pond study in the main season of cm) were wedged within each hil l  near its
1983-8,1,  the pr imarv object ive was to base.  This caused the outer  t i l lers  to
identify which of the two ti l ler habits, spread out. For the spreading type, larger
*Ricc Rcscarch Div is ion.  MARDI.  Lockcd bag No. 203.  13200 Scbcrang Pcrai .  Malaysia
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Ti l ler  habi t  in scmideep water envlronmcnt

Tablc l .  T i l lcr  habi t  of  var iet ies used in th is study

Var iety
cntrv

Genet ic stock Main season

accession no.  maturat ion

Countrv Ti l lcr  habi l

or ig in scorc*

Anak  Anak

Jintang Koreng

Rengawan
frR l3,A

Sigadis
N4at Candu

Sckcmbang
Hitam Sarawak A

Mayang  Ba t i r

Gading
Rempah

27
59.1
100

I 7(X)
823

-52u
8 7 1
.1.+8

I 16tt

l . t0
1 3 6
110
il9
1 3 7
l.+6
l.+0
1 3 u
1 5 7
I f /

1 3 1

NI

IN
T
I N
M
M
M
M

M

7
7
8
8

5
5
-5
-5
5
6

s( l

7 ( l

h0

r0

M :  Ma lays i a  IN  :  I ndoncs iaT  :  
- f ha i l and

" Ti l lcr  habi t  scorccl  on a scalc of  I  to 9
I  :  compac t  t i l l c r  hab i t
5 :  intcrmcdiatc compact t i l ler  habi t
9 :  sprcading t i l ler  habi t

U n i t s

metal  r ings (d iam. l0  cm) were mounted
at  l0  cm above the pot  so i l  sur face and at
5017 p lant  hc ight  of  each h i l l  in  the pot .
These r ings c losed the t i l lers  of  th is  t i l ler
type.  These t i l ler  habi t  manipulat ions
were carried out after the full
mani festat ion of  the t i l ler  habi t  in  the
var ietv  at  45 davs af ter  t ransplant ing
(DA'r ' )

At 5() DA'f the pots of both groups
\ \ 'erc immersed into thc pond.  

' fhe 
$, 'a ter

depth in  the pond var ied f rom 37 cm to.15
cm. rvhich correspond ro 65ch to 38% of
crop height  respect ive ly .  dur ing the 20
davs of partial submergence (Figure I ).-l 'his 

6,5ti to 38?i crop height variation
\ \ 'as una\ ' ( ) idablc and was incurred in  the
at tempts to mainta in 5() l t  crop height
immersion dur ing th is  per iod of  decp
water  t reatment .  As thc crop height
increased in responsc to deep \ . \ 'a1er .  even
at  the maximum water  c iepth in  the ponci
(4-5 cm).  only  38 ' , ' l  crop height  immcrs ion
was achieved lor  the crop heights then.
For  a l l  var iet ies,  two h i l ls  spaced at  l -5  cm
apart  in  the pot  were the norm.

Fcr t i l izer  appl icat ions at  10 DAT
wcre the equivalents of  ,10N. 3()P and 20K
kg/ha per  pot .  s izc 30 cm uppcr  d iamctcr .
26 cm krwcr  d iametcr  and 19 cm hcight .
- I 'hc 

f  er t i l izers used were urca.  Chr is tntas

crop

he igh t  (Z ) ( cm)

\ \ i r t c I  r i c f t h  l c n r  )
-  - I - -

r ' r
1 ( l

F-fqTrnFTTrrrrl
lJ( )

Dir r  s -a t l c r -sou ing

Figrtre I . Crop lteight und w'uter depth vuriutiorr

durirtg the 20 dot'.s purtial suhnrcrgcncc

lr(uttrt( , t i l .  (  I 'ot . t tudv ir tytt lving I I  erttr ie.t

, \ , l iS  198- l -E | t

1 8 7
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Table 2. Responses of compact and sprcading r i l lcr habit plant types in a

semidccp watcr cnvironmcnt. (Pot study in pond. Main scason 1983 84)

' f i l l e r  
hab i t LSD 5'?

P a , m e l c r  I  r c r l m c n l  
l . C t - t p * ' , . s n , " " i t g  

( T r  \  T H  )  i n l  \

AC  36 .3  - 39 .5

T i l l e r  e l onga t i on  ( cm)  AC  31 . ; l  39 .9  2 .7

AT 32.3 :18.0

T i l l e r  no . / h i l l  B ( '  11 .0  l - ) . 0  2 .0

B T  1 6 . 0  1 7 . 0
A C  1 3 . 0  1 3 . 0  1 . 0

A T  l - s . 0  1 3 . 0

T i l l e r  s i z c  ( g / t i l l c r )  AC  3 .11  3 .08  ns

AT 3.0-5 3.2-3

Ti l lcr  cross-sect ion AC 1.03 1.05 0.06

l cng th  ( cm)  ( 1 . )  AT  0 .91J  0 .93

Ti l ler  cross-sect ion AC 0.75 (1.72 0.0.+

w id th  ( cm)  (W)  AT  0 .11  0 .66

T i l l c r  c ross - sec t ron  AC  l . - 3E  l . +7  0 .07

shapc ( l - /W) AT l  . -10 1. .11

Lcaf  b lade dr .v AC 42.6 33.7 ns

ma t t c r  ( ? i  )  AT  11 .3  35 .3

l - i v i ng  l caves  ( - f 7  )  AC  2 ] . 1  19 .9  ns
A 1 '  t t . ( )  t E . 9

Deac l  l ca r , cs  ( ?1 , )  AC  10 .6  l i . 8  2 .0

AT 20. .1 16.-+

C :  non-al tered state of  t i l lcrs T :  t i l lers made compact/spread out
B :  before submergence t rcatment A :  af ter  submergence t reatment
ns -  intcract ion not  s igni f icant
When the t inre (beforc/af tcr  submcrgencc) is  not  inc l icatcd.  a l l  thc data prcscntcd arc for  5
clays af tcr  rccovcrv f rom submergence

Is land Rock Phosphate and Mur iatc  o l '  ra t io  of  t i l ler  cross-sect ion length and
Potash.  Seedl ing age at  t ransplant ing was width. ' f i l ler  s ize was g iven bv the dn,
30 days af ter  sowing (DAS).  weight  in  grammes of  the t i l ler .  Leaves

Culm openness was measured by the were considered dead when morc than
method of  Mazaredo and Vergara (1977):  hal f  the i r  laminae had d ied.  Al l  the leaf
the smaller the angle from the vertical axis parameters were expressed as percentages
the more compact  the t i l ler  habi t .  For  of  thc tota l  p lant  dry weight .  A l l  the
each h i l l  wi th in the pot ,  f ive parameters were measured both beforc
measurements were made.  For  immersion in to the pond and at  -5 davs
determin ing the indiv idual  t i l ler  height  af ter  recovery f rom the pond.  except  for
and t i l ler  cross-sect ion len-qth and width.  t i l ler  s ize,  t i l ler  cross-sect ion and leaf
f ive randomly selected t i l lers  per  h i l l  were parameters.  The lat ter  three parameters
used. These ti l ler cross-section u,ere recorded at 5 davs after recov<: . v
parameters were measured at a height clf from the pond.
-5 cm from the root-shoot junction. Til ler The layout in the pond was of a
elongation was determined by the completely r-andomised design with eight
difference between ti l ler height bcfore pots per variety. Statistical analysis
and after partial submergence. Til ler included comparisons of responses
cross-section shape was determined by the betwcen the two ti l ler types. The 'control

188



Ti l ler  habi t  in semideep water cnvlronmcnt

t reatment '  (C)  was the one in which the

t i l ler  l iab i t  o f  the entry  was not  ar t i f ic ia l ly

a l te red.

Results and discussion
Responses of dffirent tiller habit types

As indicated in Tabie 2, when the plants

were immersed into the pond for 20 days
(80-  100 DAS),  the in termediate compact

p lant  type became more compact  (36.3 ' ) ,

because of the buoyancy effect, compared
wi th the spreading p lant  type (39.5") .  This

was so in  spi te of  lhc lesscr  increase
(18.7")  in  compactness in  th is  p lant  type

compared wi th that  (21.6")  in  the

spreading p lant  type.  Even when the

compact  p lant  type were made spreading

there were lesser  induced t i l ler  e longat ion
(AC 31 .4  cm to  AT  32 .3  cm)  and  i nduced
t i l l e r  dea th  ( t sC  14  to  AC 13  o r  B l -16  t t r

AT l5) .  There were a lso hardlv  an.v-
in f luence on leaf  surv iva l  or  t i l ler  s ize,
both in  terms ct f  weight  per  t i l ler  or  t i l ler

cross-sect ion length and width.  
- f i l iers  

of

th is  phenotype tend to become s l ight ly

roundish,  t i l ler  cross-sect ion shape index

of  1.30 as c ' rpposed to 1. .12 in  the spreading
plant  type.  Hence.  i f  the water  lcvel
should subside af ter  1(X)  DAS (not  tested
here)  i t  is  l ike ly  that  lodging u ' i l l  not  occur

as a resul t  o f  cu lm weakness or  too great

an increase in crop height .  Acccl rd ing to

Chang (1961),  symmetr ica l  cu lms possess

greater  buckl ing load than asymmetr ica l
culms.  and as such were morc rcs ls tant  to
lodging.  A decrease in p lant  height  would

decrease the bending moment at  the lower

internodes and hence makes the p lant  less

l ike ly  to lodge.
In contrast ,  the semideeP water

envi ronment  induced greater  t i l ler

e longat ion (AC 39.9 to AT 4t3.0)  and
more t i l ler  death (BC 1-5 to AC 13 or  BT

17 to AT 13)  in  the spreading p lant  type

cven when these p lants were made more
compact .  T i l ler  cross-sect ion length and
width were of  lower values than those of

the non-al tered t i l ler  t reatment .
However,  t i l ler  cross-sect ion shape was

189

not  d is turbed.  Leaf  death was enhanced in

th is  p lant  type.  Thus th is  phenotype wi l l

be more prone to lodge af ter  the water

level  had subsided.
In f loat ing r ice.  i t  has been repor ted

that  the p lants which had more t i l lers
suf fered greater  t i l ler  loss when
submerged than those which had lesser

number of  t i l lers  (Chowdhury and Zaman
1970 as c i ted in  Vergara et .  a l .  1976).  A
survey in Thailand by IRRI scientists
(Anon.  1974) indicated that  for  f loat ing
rice low ti l lering was not associated with

elongation abil ity. As floating rice tends
to acquire a spreading ti l ler habit under

deep water  condi t ion.  the low t i i ler

number may be a consequence of mutual

shading caused by the spreading habi t
(Vergara et  a l .  1976).  

' lhus.  
even in

l loat ing r ice the spreading habi t  is  not  a
posi t ivc factor  for  increasing the y ie ld
po ten t i a l .  bu t  ma1  he  impor tan t  i n
suppressing the weeds.

Interaction responses
Signi f icant  (var iety  x  t i l ler  manipulat ion)
interact ions were detected in  culm
openness.  t i l lc r  e longat ion.  t i l ler  crc lss-
sect ion length and width,  and percentage

of  dead leaves (Zrb1r '  - l / .

Culm openness When subjectecl to
par t ia l  submergence.  the in termediate
compact  t i l ler  habi t  entr ies became more

compact ,  smal ler  cu lnt  openness angle.
wi th non-s igni f icant  d i f ferences in  culm
openness among themselves.  In  the
spreading t i l ler  habi t  entr ies and except
for  Bengawan.  a s imi lar  respbnse was

observed.  There uas nt t  s igni f icant
d i f ferences in  culm openness between Mat
Candu.  Sekembarrg and FR 13A c i ther  in
terms of  thei r  openness angle af ter  the
submergence t reatment  (AC) or  in  the
' improvement '  (BC minus AC) of  cu lm
openness.  Bengawan whi le  being the mt ls t

compact  of  th is  group a l ter  the
submergence t reatmcnt .  actual lv  showed
a  magn i tudc  (  l l { .  l ' )  o f  imp ro r  cmcn t  i n
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Ti l ler  habi t  in semideep water cnvlronment

culm openness s imi lar  to  Mayang Bat i r

(18.4 ' )  and Gading (18.5 ' ) .  S igadis and

Rempah responded similarlv.

Tiller elongation, tiller cross-section length

and width In the semideeP water

environment, it is important that increase

in plant height be minimal to avoid

lodging when the water subsides. This

important criterion was evaluated by the

ti l ler elongation parameter (Table 3).

Among the entr ies tested,  FR 13A and

Sigadis elongated the most for both ti l ler

manipulat ions.  Mat  Candu and

Sekembang hardly differ in the magnitude

of  e longat ion between t i l ler

manipulat ions.  Hi tam Sarawak A,

Mayang Batir and RemPah resPonded

simi lar ly  as d id Bengawan and Gading.
FR 13,A and Sigadis which elongated

the most were among the entries with

sma l l  t i l l c r  c r ( ) ss -sec t i ( ) n  l eng ths  an t l

widths i r respect ive of  the t i l ler
manipulat ions (AC and AT') .  Mat  Clandu

and Sekembang again hard ly  d i f fer  in  the

magnitudes of these parameters between

til ler manipulations. Bengawan with the

least elongation values for the two ti l ler

manipulat ions,  a lso had large t i l ler  cross-

sect ion parameters.  Making the t i l ler

habit more compact (AT) resutted in

greater  t i l ler  e longat ion (20.9-26. '1  cm)

with concomitant reduction in ti l ler cross-

sec t i on  l eng th  (1 .44 -1 .1 ; l  cm)  and  w id th
(0.90-0.75 cm) in  th is  entry .  For  Mayang

Bat i r ,  making the t i l ler  more spreading
(AT) resul ted in  lesser  t i l ler  e longat ion
(28.6-21.4 cm),  t i l ler  cross-sect ion length
(1 .28 -1 .04  cm)  and  w id th  (0 .93 -

0.75 cm).  The rest  of  the entr ies d id not

show any significant differences in ti l ler

cross-section parameters between ti l ler
manipulations. Hence, there was no

relationship between degree of t i l ler

elongation and ti l ler cross-section length

and width.

Tiller cross-section shape When a

cross-sect ion of  a t i l ler  is  made,  the shape

l 9 l

described is actuallv the result of two

over lapping leaf  sheaths and th is  shape

varies from roundish to ell iptical. This

shape. to a certain extent. is described by

the ratio of t i l ler crttss-section length and

width.  Whi le changes in t i l ler  cross-

sect ion parametcrs occurred in  somc o[

the entr ies,  the t i l ler  cross-sect ion shape

at the 5-cm mark above the root-shoot
junct ion,  d id not  s igni f icant ly  change in

any particular entry (Table 3/. Only when

group comparisons were made (Table 2)

was i t  real ised that  the in termediate
compact t i l ler habit entries tended to

become more roundish.  Kar in et  a l .
(19U2) showed that  in  the seedl ing stage,

the ratio of the culm width-thickness was

negatively correlated to the percentage

seedling survival when submerged for 6

days at 30-cm water dePth. The
submergence tolerant varieties tend to be

ci rcular  in  thei r  cu l rn u ' id th- th ickness rat io

as opposed to the s lender or  f la t  shape of

the suscept ib le var iet ies.  They a lso

attributed culm stiffness to the greater

over lapping of  the leaf  sheaths.  In  la ter
growth stages, cylindrical culms, degree of

covering of the internodes by the leaf

sheaths,  t ightness of  the wrapping,  and

freshness and turgor of leaf sheaths are

some of the important morphological
factors for resistance to lodging (Chang

196.1) .

Leaf parameters Leaf Parameters
such as g lahrousncss.  crectness and
stiffness are important in the semideep
water environment. For thc submerged
leaves,  the degree of  g labrousness wi l l

determine the amount of susPended
mater ia ls  in  the water  which wi l l  be
trapped on the leaf surface and hence cut

down photosynthesis leading to leaf

death. Leaf erectness and stiffness wil l

determine whether the leaves wil l be

above the water surface as plant height

increases or  remain 'g lued to '  the water

surface should plant height increase be
minimal .  Leaves which are not  above the



rising water surface would eventually die.
Compacting the ti l ler habit may or may
not ameliorate this constraint; leaf angles
do not necessary relate to ti l ler habit.

In this study. the percentage of dead
leaves was independent of the ti l ler
manipulat ions in  the in termediate
compact  t i l ler  habi t  entr ies whi le  in  the
spreading ti l ler habit entries percentage of
dead leaves increased even when the
ti l lers were made compacl (Table 2).
Bengawan and FR 13A showed the
greatest  increase in the percenlage of
dead leaves (Table, i / .  This  is  in terest ing
given the fact that either entry was at the
two opposing extremes of t i l ler
e longat ion:  Bengawan the least  and FR
134' second only to Sigadis. 

-I 'he 
reason

for this similar response by these two
entr ies is  not  known.

I t  should a lso be noted that  the
percentages of leaf blade dry matter and
living leaves tend to be higher in the
intermediate compact  t i l ler  habi t  entr ies
than in the spreading t i l ler  habi t  entr ies
i r respect ive of  the t i l ler  manipulat ions
(TabLe 2) .

In complete submergence studies by
Mazaredo and Vergara (1982).  i t  was

established that in submergence tolerant
var iet ies l ike FR 13,A.  the seedl ing height
increased rapidly to protrude its leaves
above the water surface. In this way it
ensures that  photosynthesis  cont inues to
take place thereby aiding in rapid
recovery from subniergence.
Submergence susceptible varieties did not
rapidly increase in height and they could
not  replenish the depleted carbohydrates.
Hence these entries could not recover.
However, in this study the varieties were
never completely submerged and it
remains speculat ive i f  s imi lar
physiological mechanisms can be used to
explain the responses.

Responses of Mat Candu and Sekemtlang
The overall consensus from the results
presented in T-able 3 strongly showed the

C. Y.  Ta1. '

closeness in responses of Mat Candu and
Sekembang. Herein l ies one of the
reasons why Sekembang was acceptable
as a replacement for Mat Candu by the
farmers of the Kerian Irrigation Scheme
when it was released in 1919. Sekembang
also y ie lds h igher  than Mat  Candu.

Conclusion
This study clearly indicates the
importance of a compact t i l ler habit plant
type for semideep water environment or
an environment prone to flash floods
dur ing la te t i l ler ing.  The t i l ler  e longat ion
capabi l i ty  of  FR l3,A and Sigadis may be
exp lo i t ed  i f  so  des i red .

Acknowledgements
The author  would l ike to thank Mr Abu
Ishak Nayan and Ms Zainab Suleiman for
thei r  ass is tance in the implementat ion c l f
this study. The statistical
recommendations and analyses by Mr
Yap Beng Ho and his staff were also much
appreciated.

References
Anon. (  197,1) .  F looding r ice plant  char i rcter is t ics and

the i r  poss ib l e  imp rovcmen t :  t i l l e r  numbc r  and

ang le .  I n  Ann .  Rep .  1971 .  p .  l J7 .  Los  Banos :

I R R I

Chang. T.  T.  (1964).  Var ieta l  d i f fcrcnccs in lodging

resistancc.  Internl .  Rice Comm. Ne* 's l .  I3(1) :

l - l l
Chowdhu ry , .  M .  A .  and  Zaman .  S .  M .  H .  ( 1970 ) .

Deep water r icc of  East  Pakistan.  Thir tccnth
Intern.  Rice Comm. Working Par$'  on Ricc

Product ion and Protect ion.  I ran.  1970. Paper

IRC/PP/70/VI I t6.20 p.

Kar in,  S. ,  Vergara.  B.  S.  and lv{azaredo. A.  M.
(1982).  Anatomical  and morphological  studics

of  r ice var iet ies to lerant  of  and suscept ib le t t t

complcte submergence at  sccdl ing stage.  In

Proc. internl. deepwater rit'e workshop. 2 6

No r ' .  19 t11 .  Bangkok ,  Tha i l and .  p .2 t t 7  91 .

Los  Banos :  IRR I
Maza redo .  A .  M .  and  Vc rga r i i ,  B .  S .  ( 1977 ) .

Screening for  rapid e longat ion abi l i t i ,  in  smal l

water tank. In Proc. deepwater rice workshop

l J  10  Nov .  1977 .  Bangkok .  Tha i l and .
p .  109 -13 .  l . os  Banos :  IRR I

r92



Ti l ler  habi t  in scmidccp water environment

-(1982).  Physio logical  d i f fcrcnccs in r icc Vcrgara,  B.  S. .  Jackson, B.  and De Datta,  S.  K.
var iet ies to lerant  of  and suscept ib lc to (1976).  Decp-water r icc and i ts  responscs t<r
complctc submergence. In Prctc. internl. deep- dcep-watcr strcss. In Prot. sy-mp. on climate
woter r ice workshop.2-6 Nov.  1981. oncl  r ice,  p.  301-19.  Los Banos:  IRRI
Bangkok,  Tla i land.  p.  321 -11.  Los Banos:
I R R I

Atcepted for publitation on I2 Octoher 1988

1 9 3


	F1 variation from hybridization of two 'Spanish' pineapple cultivars
	Interception of photosynthetically active radiation of some Malaysian rice genotypes
	Importance of tiller habit in semideep water environment
	Effects of nitrogen fertilization rates on yield and quality of fluecured tobacco grown on bris sandy soil in Malaysia
	Bunchy and malformed top of papaya cv. Eksotika caused by Thrips parvispinus and Cladosporium oxysporum
	Quinclorac and bensulfuron - potential herbicides for direct-seeded rice
	Variation of brown planthopper population from major rice regions of Peninsular Malaysia
	Perubahan populasi dan kesan nematod reniform pada tanaman betik
	Variation in water regimes of padi soils ih the Kelantan plain
	Quantitative field evaluation of Malaysian-made formaldehyde treated granular urea for Nicotiana tabucum L., using 15N isotope aided technique
	Response of emaciated Kedah-Kelantan cows to cobalt supplementation or vitamin B12 injection
	The nutritive value of cocoa bean shell for broilers and Pekin ducks
	Jackfruit quality for canning in syrup
	Liquid formulation and bulking agents for thaumatin as sweetener and flavour enhancer in foods and drinks
	Teknologi baru pemprosesan dan pengeluaran lemang
	Soil drying requirement for mobility of heavy combine harvesters in rice fields
	Structural demography of Oxalis corniculatu L. - The fate of buds
	Contents

