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ABSTRACT: Two cultivars which are glutinous (Haw-
cheongchalbyeo) and non-glutinous (Hawcheongbyeo)
near isogenic line of rice, were used for this study. The
objective of this experiment was to gain the basic informa-
tien for increasing grain yield of waxy rice by means of
source and sink size control. In both Hwacheongbyeo and
Hwacheongchalbyeo, the trend of decrease in total and
average spikelet weight was ranked as follows; removal of
penultimate leaf < removal of flag leaf < removal of flag
leaf and 3rd leaf from the top <removal of flag leaf and
penultimate leaf < removal of flag leaf, penultimate leaf,
and 3rd leaf from the top. The reduction rate of total and
average spikelet weight per panicle of Hwacheongbyeo
was higher than those of Hwacheongchalbyeo according
to the removal of flag leaf, penultimate leaf, and 3rd leaf
frem the top. In both cultivars, high-density grain ratio and
grain filling ratio of the primary branches were higher
than those of the secondary branches by leaf clipping treat-
ment. The spikelet number and total spikelet weight per
panicle in both Hwacheongbyeo and Hwacheongchalbyeo
were decreased by removal of spikelets on branches com-
pared with control, whereas average spikelet weight and
grain filling ratio were increased. The increase rate of aver-
age spikelet weight of Hwacheongchalbyeo was much
kigher than that of Hwacheongbyeo by sink size control.
High-density grain ratio by removal of spikelets on branches
was higher in Hwacheongchalbyeo, but filled grain ratio
was higher in Hwacheongbyeo.

Kevwords: glutinous rice, source and sink size control, leaf
clipping, removal of spikelets on the branch, total spikelet
weight, average spikelet weight, high-density grain, grain fill-
ing ratio
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S5 Fshe] 7o oM m duke wol M Pshe oAl
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Table 1. Removal of leaves and spikelets of rice at heading stage.

Item Treatment

L1 Removal of the flag leaf

L2 Removal of 2nd leaf

L3 Removal of flag and 2nd leaf

L4 Removal of flag and 3rd leaf

L5 Removal of flag, 2nd, and 3rd leaf

L6 Control

Pl Removal of spikelets on the primary branch

P2 Removal of spikelets on the secondary branch
Sink control P3 Removal of spikelets on the upper branch
P4 Removal of spikelets on the lower branch
P5 Control

Experiment

Source control

F7ld MdE AFAE SPHA AR 92 Leaf area
meter(A-T. EnglandyE ©|-&3l] 2431w, 7t 4%
E9700l AT S, sda] RS 7h A2 ellA
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FEHMDS Z 19.0mg~209 mg, 189 mg PIRke® 3k
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Table 2. Comparison of growth characteristics between Hwacheongbyeo and Hwacheongchal-byeo at heading stage.
. Culm length  Panicle length  Shoot dry weight/ leaf dry weight/plant . SLw*
Vanety Heading date (cm) (cm) plant () (@ LAI (mg/om?)
Hwacheongbyeo Aug.24 88.7 19.8 51.0 12.1 52 53
wacheongchalbyeo Aug.22 99.0 20.5 47.6 104 4.1 5.7
LSD(0.05)° 8.5 ns ns ns ns ns
"Leaf area index; ®Specific leaf weight; “Least significant difference (0.05).
Talle 3. Effect of source size and position on the grain weight at leaf clipping treatment.
Treat Hwacheongbye Hwacheongchalbyeo
real
RLA TSW(RRT) AWS(RRA) RLA TSW(RRT) AWS(RRA)

Ll 28.1¢" 1770.1bc(22.6) 19.2a(6.8) 28.7e 2165.2a (8.6) 18.76 (8.8)

) 36.9d 1969.9ab(13.9) 19.6a (4.9) 34.0d 2176.2a(8.2) 19.2ab(6.3)

3 65.0b 1641.5bc(28.2) 16.0bc(22.3) 63.7b 2059.3ab(13.1) 18.5b (9.8)

4 57.9¢ 1793.5bc(21.6) 18.5ab(10.2) 57.5¢ 2148.7a (9.3) 18.6b (9.3)

L5 94.8a 1426.5¢ (37.6) 14.2¢ (31.1) 91.5a 1806.0b (23.8) 16.4¢ (20.0)

L6 0.0f 2287.4a (0) 20.6a (0) 0.0f 2370.0a (0) 20.5a (0)

RLA, Removed leaf area (cm?); TSW, Total spikelet weight (mg/panicle); RRT, Reduction ratio of total spikelet weight to control (%),
AWS, Average weight of spikelet (mg/spikelet); RRA, Reduction ratio of average weight of spikelet to control (%).
*Means within treatment followed by the same letter are not significantly different at the 0.05 level (LSD).
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Table 4. Effect of source size and position on the number of different grades of spikelet at leaf clipping treatment.

T Hwacheongbye Hwacheongchalbyeo
reat
A B C D Al Bl Cl D1

L1 13.3bc* 39.3ab 23.5ab 22.3bc 22.2a 29.2b 14.0¢ 41.8b
L2 33.7a 25.7bc 13.8b 20.7bc 34.7a 29.7b 10.2¢ 23.8¢
L3 7.8¢ 26.2bc 28.5a 37.0ab 7.8b 34.7b 46.7a 29.7bc
14 5.2¢ 32.7abc 30.7a 25.5abc 21.7a 31.7b 33.2b 29.0bc
L5 6.7¢ 23.77¢ 20.0ab 43.3a 2.8b 8.8¢ 26.2b 61.3a
L6 20.0b 42.2a 30.2a 14.8¢ 30.0a 48.0a 25.6b 8.4d

The abbreviations mean numbers of different grades of grains per panicle

A: 23.0 mg< B: 21.0~22.9 mg C: 19.0~20.9 mg D: 19.0 mg >

Al: 22.5 mg< Bl: 20.5~22.4 mg C1: 18.5~20.4 mg DI: 18.5 mg >
*Means within treatment followed by the same letter are not significantly different at the 0.05 level (LSD).
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Table 5. Varietal difference of high-density grain and grain filling ratio on the primary and secondary branch by leaf clipping treatment.

- Hwacheongbyeo Hwacheongchalbyeo
reat
HDP HDS GFP GFS HDP HDS GFP GFS

L1 12.2bc’ 1.9b 35.1abc 20.5ab 17.1b 3.6ab 33.3abc 14.7¢
| 26.1a 94a 40.3a 22.1a 28.3a 8.1a 41.9a 23.6ab
L3 6.1c 2.3b 25.1c 9.5bc 6.2¢c 0.9b 27.2¢ 10.6¢
L4 5.9¢c 0.0b 36.2ab 5.1c 12.9bc 6.1ab 30.6bc 15.2bc
L5 7.3bc 0.0b 26.6bc 5.7¢ 24¢ 0.5b 10.2d 1.2d
L6 15.5b 3.0b 38.2ab 19.3ab 23.3ab 3.3ab 39.3ab 30.3a

HDP, High-density grain ratio (HDGR) on primary branch (%); HDS, HDGR on secondary branch (%); GFP, Grain filling ratio on primary

branch (%); GFS, Grain filling ratio on secondary branch (%).

*Means within treatment followed by the same letter are not significantly different at the 0.05 level (LSD).
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Table 6. Effect of sink size and position on the grain weight per panicle at removal of branch treatment.
Treat Hwacheongbyeo Hwacheongchalbyeo

SNP TSW AWS GFR SNP TSW AWS GFR
P1 54.0b* 1348.3b 20.9b 80.1a 61.8bc 1171.9¢ 22.5ab 83.9a
P2 53.2b 1171.2b 22.6a 81.8a 46.8d 1051.9¢ 23.3a 92.0a
P3 65.7b 1325.6b 21.1ab 81.3a 65.3b 1479.4b 22.6ab 91.0a
P4 52.5b 1083.6b 21.3ab 75.3a 50.8¢d 1109.4¢ 21.9b 89.3a
PS5 107.2a 2287 4a 20.6b 57.4b 112.0a 2370.0a 20.5¢ 69.6b

SNP, Spikelet number per panicle; TSW, Total spikelet weight (mg/panicle); AWS, Average weight of spikelet (mg/grain); GFR, Grain

filling ratio per panicle (%).

*Weans within treatment followed by the same letter are not significantly different at the 0.05 level (LSD).
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Relative rate to control in a panicle (%)
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Fig. 1. Effect of spikelet removal treatment on the spikele number, spikelet weight and grain filling ratio as percent value to control. RTSN
1, 2: Reduction rate of total spikelet number to control in Hwacheongbyeo and Hwacheongchalbyeo, respectively, IAWS 1, 2:
Increasing rate of average weight of spikelet to control in Hwacheongbyeo and Hwacheongchalbyeo, respectively, IGFR 1, 2: Increasing
Rate of grain filling ratio to control in Hwacheongbyeo and Hwacheongchalbyeo, respectively.

Table 7. Percent distribution on the number of different grades of spikelets to total spikelet number at spikelet removal treatment.

Treat Hwacheongbye Hwacheongchalbyeo
HDR FGR LDGR UFGR HDR FGR LDGR UFGR
P1 17.9b 62.2a 14.3b 5.6b 65.2bc 18.7bc 2.8b 13.4a
P2 53.6a 28.2b 10.3b 8.0ab 85.1a 6.9c 0.4b 7.7a
P3 514a 29.9b 9.4b 9.4ab 79.0ab 12.0c 3.0b 6.0a
P4 39.9ab 35.5b 12.5b 12.2ab 58.9¢ 30.4ab 3.1b 7.5a
PS5 18.5b 38.9b 274a 15.2a 26.6d 43.0a 22.8a 7.7a

HDR, Percentage of high-density grain to total spikelet number (Hwacheongbyeo: 23.0 mg<, Hwacheongchalbyeo: 22.5 mg<); FGR,
Percentage of filled grain to total spikelet number (Hwacheongbyeo: 21.0~22.9 mg, Hwacheongchalbyeo: 20.5~22.4 mg); LDGR,
Percentage of incomplete filled grain to total spikelet number (Hwacheongbyeo: 19.0~20.9 mg, Hwacheongchalbyeo: 18.5~20.4 mg);
UFGR, Percentage of low-density grain to total spikelet number (Hwacheongbyeo: 19.0 mg >, Hwacheongchalbyeo: 18.5 mg >).
*Means within treatment followed by the same letter are not significantly different at the 0.05 level (LSD).
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Table 8. Correlation coefficients among removed leaf area and spikelet number per panicle and grain filling characters at source-sink

control in Hwacheongbyeo and Hwacheongchalbyeo.

Treatment Cultivars AWS TSW HDR GFR
Hwacheongbyeo 06737 -0.5747 -0.405~ 05417
So trol (RLA
urce control (RLA) Hwacheongchalbyeo 0.630” 0535 0,583 0.802
. Hwacheongbyeo -0.287 0.843” 0397 0.526"
Sink control (SNP .
ini control (SNP) Hwacheongchalbyeo 0.631 0.975 0725 -0.643

RLA, Removed leaf area; SNP, Spikelet number per panicle; AWS, Average weight of spikelet; TSW, Total spikelet weight; HDR, High-
density grain ratio; GFR, Grain filling ratio; *, Significance at P<0.05; **, significance at P=0.01.
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