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~ Studies on Transplanting Injury in Rice Plant
X . Competition among Seedlings with Different Earliness of Seedling
Establishment for the Growth and Yield

Yoshinori- YaMaM0TO and Kunihiro - HisaNo
Laboratory of Crop Science and FPlant Breeding, Faculty of Agriculture

Abstract : Four six-leaf-aged rice seedlings (cv. Kogan_enishiki) with - different -damaged ‘
part, that is, seedlings without pruning (CS) and with pruning all leaf blades (LS), top
at 3cm from. its base(T3S) or all roots (RS) were transplanted in a pot(ca. 1,/1000a)
at 17X17cm{MA plot) or 5X5cm(MB plot) with one plant per hill to clear the effects
of earliness of seedling establishment (days required to first tiller appearance after trans-
planting ¥, DRFTA) due to the damaged part on the subsequent growth and characters
related to yield in comparison with the case of transplaﬁting each of the treated seedlings
(S plot). 1)In -MA and MB plots, as well as S plot, DRFTA was shortér in order of
CS<RS=LS < T3S, and seedlings with longer - DRFTA had more main culm leaves
and delayed flag leaf expansion or heading date. Vegetative growth of CS, RS and LS
was promoted, but that of T3S was inhibited and resulted in advancing the heading
date and decrease of leaf number on the main culm, as compared with those of S plot.
2) In MA and MB plots, yield of seedling with shorter DRFTA was higher than that
of seedling with longer DRFTA, mainly due to the greater panicle number. Yield of CS,
RS and LS in MA and MB plots were greater than that in S plot, and the increasing
ratioc ‘was the highest in CS(76~112%). Although yields of T3S in MA and MB plots
were lower than that in S plot, mainly due to the less panicle number, the decreasing
ratio in -MB plot (54 %) was higher than that in MA (42%). 3) The growth and yield
of each treated seedling in MA plot with dividing the soil surface and volume in the
pot “evenly were nearer to those in S plot than hose inMA plot without such soil
treatment. These results suggested that the difference of growth and yield among seed-
lings with different earliness of seedling establishment due to the damaged "part were

caused by the competition of both top and underground parts‘
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Fig. 1. Relationship between days to first tiller Days to first tiller appearance A.T.* A

appearanece and those to the main culm Fig. 2
flag leaf expansion (A), the first heading g
(B) and the main culm heading (C)
after transplanting.
Note 1) @, O, &, X : Seedlings without pruning

. Relationship between days to first tiller
appearance and some characters related
to leaf emergence rate on the main “culm
after transplanting.

Note) Symbols are the same as those in Fig.

and with pruning all leaf blades, top 1
at 3(;.m from its base or all roots, % After transplanting.
respectively. :

2) : Four seedlings treated equally
were transplanted in a pot at 17X17
cm spacing with one plant per hill
------ , ———— : Four seedling tréated
differently were transplanted in a pot
at 17X17cm or 5 X 5cm spacing with
one plant per hill, respectively.

* After transplanting.
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related to yield.

Note) Symbols are the same as those in Fig. 1.
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Table 1. Yield comijonents and yield per plant
Treatment Pnanicle Mean no.of No. of %ofripened 1000 grain Paddy rice

Plot* of seedling** number  spikelets spikelets grains weight(g) yield(g)
per panicle

CS 25.3(100) 72(100) 1822(100) 93.0(100) 27.10(100) 459 (100)

S LS 24.9(100) 80(100) 1992(100) 93.7(100) 26.72(100) 49.9(100)
T3S 22.5(100) 85(100) 1913(100) 91.1(100) 25.93(100) 45.2(100)

RS 28.5(100) 70(100) 1995(100) 94.3(100) 26.48(100) 49.8 (100)

CS 45.0(178) 90(125) 4050(222) 94.7(102) 25.41( 94) 97.4(212)

MA LS 31.2(125) 92(115) 2870(144) 92.9( 99) 26.28( 98) 70.1 (140)
T3S 145(64), 77(91) 1117(58) 91.3(100) 25.92(100) 26.4( 58)

RS 33.3(117) 77(110) 2564(129) 95.0(101) 25.44( 96) 62.0(124)

CS 40.7(161) 80(111) 3256(179) 93.8(101) 26.49( 98) 80.9(176)

MB LS 26.4(106) 85(106) 2244(113) 94.0(100) 25.81(97) 544 (109)
T3S 10.0( 44) 89(105) 890( 47) 93.3(102) 24.85( 96) 20A6( 46)

RS 33.3(117) 81(116) 2697(135) 93.5(99) 2591(98) 65.3 (131)

Note) Numerals in parenthesis show the relative values of M and RM plots to S plot

(=100) .

*S:Four seedlings treated equally were transplanted in a pot at 17 X 17cm spacing with,
one plant per hill, MA, MB:Four seedlings treated differently were transplanted in
a pot at 17X17cm or 5 X 5cm spacing with one plant per hill, respectively .

**CS, LS, T3S, RS: Seedlings without pruning and with pruning all leaf blades, top
at 3cm from its base or all roots, respectively .
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Table 2. Competitive values of top and underground parts of seedlings with different
damaged parts for maximum tiller number, panicle number and number of
spikelets per plant

Treatment Plot ** Competitive values®** of

of seedling * S MA RMA Total Top Underground
(Maximum tiller number)
CS 32.9 50.9 41.1 18.0 8.2 9.8
LS 29.8 29.1 31.4 =07 1.6 —2.3
T3S 246 . 158 20.6 —8.8 —4.0 —4.8
RS 32.1 31.0 32.3 =1.1 —0.2 —1.3
(Panicle number)
CS 23.8 36.6 31.1 12.8 7.3 5.5
LS 21.3 . 22.0 229 0.7 1.6 —0.9
T3S 194 12.5 16.9 —6.9 —2.5 —4.4
RS 22.8 23.1 24.5 0.3 1.7 —1.4
(Number of Spikelets)
CS 2187 3281 2842 1094 655 439
LS 1994 1956 2056 —38 62 —100
T3S . 1777 1031 1408 —746 —369 —777
RS 2213 2044 2312 —169 99 ~268

*Refer to Table 1.

* G Four seedlings treated equally were transplanted in a pot at 17X17cm
spacing with one plant per hill, MA, RMA : Four seedlings treated differently
were transplanted in a pot without and with dividing the soil surface and
volume evenly by plastic plate at 17X 17cm spacing with one plant per hill,
respectively .

*¥** Total=MA—S, Top=RMA—S, Underground=MA—RMA .
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