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RINGKASAN

Pengeluaran tangkai  padi  adalah dipengaruhi  kual  o leh t iga daun teratas sebelurn per ingkat
susu.  Per ingkat  t t t rnbuhan "Reduct icn Div is ion' '  adalah waktu yang pal ing ker i t ikal  dalam aspek
ini .  T iga daun terscbut  tnompengaruhi  pengeluaran tangkai  secara sandar-menyendar.  Perbczaan
diantara jenis- jenis padi  adalah discbatrkan olch perbezaan baka.  Bagi  jenis- jenis padi  Bahagia dan
Murni .  gcrakbalas in i  adalah serupa. I )engan pertambahan kadar n i t rogen. keadaan s i fat  begini
t i dak  bes i t u  i e l as .

INTRODUCTION

The physiological roles of leaves in the rice plant in gencral and the topmost three leaves
in particular. had been extensively studied to date. Their roles in starch metabolism, grain
forntation and ripening. grain yield, root fornration and its growth. and the re'growth processes
of  organs had been c lar i f iec l  (SATO. 1964,  1965 & 1969;  PARK c/  a l . .  1968:  Nacnro and
CnRUot lRv .  1970 ;  TR tpa , r l t t  and  PuRoH i r .  1971 :  l s l r zL l  KA ,  19 '73 ) .  Howeve r .  t he
influence of the topmost three leaves on panicle exsertion remains to be identif ied.

Panicle ersertion can be ciefined as the extent to which the panicle and a portion of the
uppermost internode protrude beyond the flag-leaf sheath. Often this exsertion is ineasurecl as
the d is tance f rorn the neck node to the col lar  of  the f lag- leaf  (Cr tnNc;  ancl  BRRDENAS,
i  96s ) .

Good panicle exsertion is one of the various morphological characters that breeders take
into consideration when they evaluate the "ideal plant type" in rice. Gocld panicle exsertion is
necessary to facil i tate threshing after harvest. to prevent the formation of steri le spikelets due
to poor exsertion and to reduce fungal infection at the collar of thc fiag-leaf. CHrN (1974)
obse:ved that Sheath Rot was always associated with poor panicle exsertion.

MATERIALS AND METHODS

A split-split-spiit plot design with three replications was used. The four factors were: six
varieties, three levels of nitrogen application, three growth stages of leaf detachment and eight
leaf detachment combinations of the topmost three leaves. For each leaf-cutting exercise, nine
hil ls were used and every ti l ler in the hil i  was subjected to leaf detachment. The eight cutting
combinations are as follows:-

Control
All cut
Flag-leaf cut
2nd leaf  cut

3rd leaf cut
Fiag + 2nd leaf cut
2nd + 3rd leaf cut
Flag + 3rd leaf cut

For all cutting treatlnents. the leaves were detached at their coliars.



The varieties studied were: Mahsuri. Malinja, Bahagia. Sri Malaysia II, Ria and Murni. The
nitrogen levels used were zero, 68 and 135 kg (N)/ha. P2O. and K2O were nraintained at 45
and 34 kg/ha respectively. Tirese rvere all applieo at basal while nitrogen applrcatlon was split
into basal, f irst, second and third topdressings. The topdressings were broadcasted at three
weeks after transplant, reduction division stage and init ial heading respectively. Urea (46% N).
Christmas Island Rock Phosphate (36% P2O5) and Muriate of Potash (60% K2O) were the
ferti l isers used.

The three growth stages for leaf detachment were peak reduction division stage.50%
heading in the plot and milk ripe stage of the grains. Generally, detachments were started five
days before the expected arrival of the growth stage and were terminated five days after its
arrival.

In measuring for panicle exsertion. f ive valid ti l lers per hil l  from five hil ls were used. Both
were randomly selected. When the neck node of the panicle was Lrelow the collar of the flag
leaf, the negative symbol was placed before the measured distance in centimeters. The figure
zero indicates that the neck node and the flag-leaf collar were at the sarne level. Positive
distances indicate that exsertion was above the flaeleaf collar.

The results presented were obtained from an experiment conducted for two seasons: off
season 1974 and main season 1974i 75.

RESULTS AND DISCUSSION

Panicle exsertion can be viewed as a two step process involving the init iaticln and
subsequent development of the panicle together with the rapid grouth and elongation of the
culm. These growth processes eventually cause the panicle to protrude above the flagJeaf
sheath.

One source of physical resistance that can restrict or even inhibit this protrusion of the
panicle is the resistance offered by the leaf-collars and leaf sheaths of the valid ti l lers. If these
leaf sheaths were to envelop tightly around each other, panicle protrusion could be prevented
or checked. Field observations showed that the flag-leaf collar or the leaf sheaths of these three
leaves could not have provided any physical restriction to the emerging panicle. If they did,
there would be no impedirnent to panicle protrusion once the flagJeaf was detached at the
collar and the resistance there was null if led. Further, detachments of the second and/or third
leaves would also reduce the surrounding pressure of their leaf sheaths on the emerging panicle.
The panicle should be able to emerge from the leaf sheaths. On the other hand, the control
with all these physical restrictions would be the one in which panicle exsertion would be
prevented or checked. From the tables. panicle exsertion was obtained in ali controls of all
varieties. Further, where detachments were carried out. panicie exsertion was inhibited or
reduced.

VlRCann and LIr tS (1968) showed that  appl icat ion of  vary ing photoper iods af ter
panicle init iation could influence panicle exsertion. The effects of varying photoperiods could
not be responsible for influencing panicle exsertion in this experirnent. This was because all
treatments were subjected to the same natural environnrental conditions during the same seasons
of  growth of  the crop.

I t  is  h ighly  probable that  d is turbed photosynthesis  and t ranslocat ion of  ass imi lates were
the causes for  the in f luence on panic le exser t i r . ln .



Studies as reviewed by ISittzura (1973), had indicated that photosynthesis and

translocation of assimilates are vigorous during the vegetative phase and they reach their peak at

the panicle init iation stage. At the reproductive stage the assimilates are stored in situ and are

not translocated throughout the plant. During ripening the translocation process becomes

important again, the assimilates going towards the panicle. With respect to the topmost three

leaves, it had been clarified that during the flowering stage either the second leaf or the third

leaf translocates its assimilates mainly to the flag-leai panicle and the elongating culm. During

the milk ripe stage, the flag-leaf translocated the assimilates mainly to the panicle. The third
leaf at this stage translocates the assimilates to the panicle. stem base and the roots. At the

maturing phase, the assimilates in the flag-leaf or the second leaf enter into the panicle. Leaves
other than the topmost three, are mainly responsible for the growth of the roots and the stem.

Table 1 indicates that defoliation of the topmost three leaves during the reduction
division stage and 50% heading stage significantly inhibited or reduced panicle exsertion.
Defoliation at these stages could have affected panicle exsertion thtough the reduction in the
rates of photosynthesis and translocation of assimilates. The 'in situ' food reserve which was
needed for the subsequent growth, was diminished. The growth of the elongating culm was
checked and panicle exsertion was reduced or inhibited depending upon the degree of growth
inhibition in the culm.

Defoliation at the milk ripe stage did not significantly reduce or inhibit panicle exsertion.
This was because panicle exsertion had already occurred by the time leaf detachments were

carried out. Moreover, translocation of assimilates was now directed towards the panicie where
grain-fi l l ing was taking piace. It is more probable that at this stage of grou'th, the effects of
defoliation would be on the srains themselves.

The panicle exsertion values for the defoliation of each of the topmost three leaves were
similar (Table /1. No evidence could be found to identify which of the three topmost leaves
had the greatest influence on panicle exsertion. Tlie highly significant inhibit ion or reduction in
panicle exsertion for the "all cut" treatment indicated that the presence of ail these three
leaves was essential for proper panicle exsertion in the later stages of growth of the rice plant.
Further, defoliation of all three leaves or any other two of the three leaves could significantly
affect panicle exsertion during the reduction division stage and the 50% heading stage. This
implied that their roles in influencing panicle exsertion at these stages of growth were
complementary in nature. The flag-leaf and the second leaf were slightly more influential in
view of their roles in photosynthesis and translocation of assimilates to the panicle and the
stem during the flowering, milk ripe and maturing stages of growth of the rice plant.
Simultaneous defoliation of these two leaves at the reduction division stage inhibited or reduced
panicle exsertion to a greater extent than defoliation of either one of these three leaves or
combinations of either one of these two leaves with the third leaf.

The reduction division stage was particulariy sensitive to defoliation treatments of the
topmost three leaves. The tall ied well with its other known sensitivity to changes in the
environmental conditions of the crop. Drought and deep-water submergence at this growth stage
had been found to inhibit growth and reproduction of the crop (MersUSHIMA, 1962;
Suc rMoro .  1969 ) .

Significant varietal differences in response to defoliation of the topmost three leaves were
present (Table 2). The differences in panicle exsertion between the varieties cau be ranked:
Mahsr-rri)MalinjalSri Malaysia II and Ria)Bahagia and Murni.
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If the varieties were grouped according to their culm height, the following groups can be
recognised: Group I (Mahsuri and Malinja). Group Il (Bahagia and Sri Malaysia II) ancl Group
III (Ria and Murni). Within the groupings of tI and l l l . significant differences were present
betweon the two member varieties for any given defoliation treatment. Within Group I and
between its members. significant differences (.1% level) were found for the second leaf. third
leaf anci second plus third leaf defoliation treatlnents. Differences between the controls of these
two varieties in the group were significant at the 1% level for the off-season crop and at the
5% level for the main season crop. Coniparisons between mcnrbers of the three groups showed
that in both seasons, differences in panicle cxsertion between Bahagia and Murni for any
defoliation treatment were non-significant. This olose similarity in responses of panicle exsertion
to different defoliation treatments between Baliagia and Murni could be attributecl to the
dominant influence of Bahagia in Murni's parcntase.*

Table 3 indicates the particular susceptibil i ty of Bahagia and Murni to defoliation
treatments of the topmost three leaves.

Significant (variety x nitrogen) interactions were present (Table 4). Cornparisons between
varieties at each nitrogen level indicated that differences in panicle exsertion between Bahagia
and Murni were non-significant for all nitrogen levels in the off-season, but only in the zero
and 68 kg(N)/ha levels in the main season. With increasing nitrogen levels of application, no
clear trend in panicle exsertion could be identif iecl.
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SUMNIARY

Panic le exsert ion in the r ice plant  was strongly inf lucnced by the toprnost  throc leavos
before the mi lky stage of  grolvth.  The Reduct iorr  Div is ion Stage ivas the most or i t ical  growth
stage in th is aspect .

These lcaves exert  their  inf luences in a cornplernentary manner.

Var ieta l  d i l forenccs in th is charactor  were due to d i l fercnces
Bahagia and Murni .  the responscs in panic le exsert ion to dclb l iat ion
thrce leaves rvere sintilar.

With incroasing lcvels of  n i t rogen appl icat ion no c loar t rcnd
found.

in parental heritage. lror
t reat lnents of  the topmost

in panic le ersert ion was
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xMurn i=Bahag ia  x  R ia .
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