BEEHEGE $24% F45(1979)
J. Korean Soc. Crop Sci. Vol. 24, No. 4 : 38~ 44

e EHE

ot “CHE 2 it

tE H R EOI E%ENI 0lxl= &

Mg kBR*, FEE WA oI KBRS

Fkgi*e G, W, Mckee**

Translocation of “C—assimilates During Grain Filling and Influence
of Defoliation and Emasculation on Grain Weight in Qats
H.J.Lee* and G.W. Mckee**

Seoul National University*, The Pennsylvania State University, USA**

ABSTRACT

14Csucrose was labeled on detached panicles
and MCO; on flag leaves or panicles of intact
plants to study grain sink activity in spring oats
cultivar Pennfield. Defoliation and emasculation
experiment was conducted to study source-sink
relationship during grain filling. Specific activity
of groat rose up to 15 days after anthesis and
declined rapidly to 18 days. Daily gain of groat
wt. matched closely with specific activity of
groat during grain filling. Primary groats were
higher in specific activity of groat than secondary
groats. l"CO; exposure on panicle was three times
higher in specific activity of groat than '4CO,
In the defoliation and

emasculation experiment, groat wt. of Pennfield

exposure on flag leaf.

oats decreased as ratio of source/sink decreased.
Half number of spikelets with half leaf area was
no different in groat wt. compared to control,
but normal number of spikelets with zero leaf area
was decreased 16% in groat wt., indicating a signi-

ficant compensation by green area on panicle.
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Fig.1 Increase of groat dry wt. during grain
filling period in Pennfield oats.
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Fig. 2. Daily gain of groat dry wt.(histogram)
and 4C specific activity per groat
(broken line) during grain filling period.
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Fig. 3 Relationship between number of
spikelets and '4C specific activity
of groat in 17 days — after —anthesis
panicles.
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Fig. 4 Distribution of groat dry.wt. and “C specific activity of groat between panicle
nedes of 15 days after anthesis in Pennfield oats. Vertical bars indicate + one
standard deviation.
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Table 1. Comparisons of sink ability between primary and secondary groats exposed to
different 1 C sources.

14C  sources groat wt. (mg) specific activity ( DPM_/ groat )

primary secondary

14C—sucrose exposure primary secondary
15days —after —anthesis | = 16.2 1.4 11,169 9,379
panicles (100) 70)* (100) (84)
17 days —after — anthesis *22.4+20 15332 6,113+3,488 5,264+ 2,233
panicles (100) (68) - (100) (86)

14CO, exposure(17 days

panicles )
on panicle 23.5x1.2 15%*4.1 4,598+£1,161 3,081x 889
(100) (68) 100 (67)
on flag leaves 22.8+08 17.3x15 1,420+ 639 513+ 340
(100) (76) (100) (36)

* percentage of secondary groat to primary groat
* mean+one standard deviation
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Table 2, Grain filling response on various source ( leaf) and sink (panicle) removal.

groat wt (mg) groat wt(mg) total groat wt.  groat spikeiet

Treatment (T-Ts) % per panicle(mg) number number
T,(1P 1L) 2510 bc 413 (100) 854 d 34 b 20
T,(+P 1L) 2647 ¢ 550 (133) 405 ab 15 a 10
T,( 1P *L) 24.05 3.08 ( 75) 875 d 36 b 20
T, (+P +L) 24.70 bc 3.73 (90 559 be 22 ab 10
T (+B0O5L) 2475 be 378 (9D 348 14 a 10
T, (1B OL) 20.77 a 000 ( O 675 32 b 20

Each leaves and spikelets (T, ~T;) were removed on 5th day after anthesis.

The treatment codes were explained as follows

1P~ 20 spikelet panicle,

+P~ 10 spikelet panicle

1L ~complete four leaves, (L~defoliation of all four leaves

+ L~ transverse defoliation of each leaves
0.5L ~longitudinal defoliation along vein

* Means followed by the same letter were not significantly different according
to Duncan's Modified (Bayesian) Least Significant Different Test.
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Table 3. Relationship between source and sink,
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source sink ratio of groat wt. source —sink

size size source /sink index (%) relationship
1 1/2 20 133 high competition bet. sinks
1 1 1.0 100 balanced

1.2 1 05 75 high compensation by sources
0 1 0 0 alternative sources

* This table was summarized from table 2
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Summary

The spring oats cultlvar Pennfield were labeled

Y4 C.sucrose on datached panicles and exposed
1400, on intact flag leaves or on intact panicles
to study grain sink activity on grain filling, number
of spikelets and node position on panicle. The
other Pennfield oats during grain filling were de-
foliated or emasculated wholly or partially to study
source—sink relationship on groat weight.

1. Specific activity of groat in '*C-sucrose
labeled on datached panicle rose up to 15days
after anthesis and declined repidly to 18 days,
The

slower

daily gain of groat weight responded

increase and decrease than specific

activity of groat. The groats from low nodes
had higher specific activity than the groats from
high nodes, because of later anthesis. Primary
groats had higher sink ability than secondary
groats.

2. Photosynthetic area on panicle was more
efficient source for groat sink than flag leaf, be-
cause panicle exposure of '*CO; was three times
higher in both 14¢ partition from source to sink
and specific activity of groat than flag leaf ex-
posure of '*CO,. Source activity, which ranked
'4 C.sucrose labeled on detached panicle >'4C0,
exposure on intact panicle >!%CO, exposure on
intact flag leaf, had higher influence to specific
activity of groat rather than number of spikelets
as sink size. _

3. In defoliation and emasculation experiment,
groat weight decreased as ratio of source/sink
dereased. Half number of spikelets with half leaf
area was no different in groat weight compared
to control. Normal number of spikelets with zero
leaf area reduced 16% in groat weight, indicating
a significant compensation by photosynthetic area

. on panicle.



