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Studies on the Growth Characters and Nutrient Uptake
Related to Source and Sink by Cool Water

Temperature at Reproductive Growth Stage
I. Influence of Cool Water Irrigation on the Degeneration
and Differentiation of Rachis Branches and Spikelets,
Sterility Ratio and Ripening Ratio of Rice
Su Il Choi*, Jong Seong La*, Jae Don So* and Man Sang Lee**

ABSTRACT

This experiment was conducted to study effect of cold water damage on some growth characters related to
source and sink at reproductive growth stage in Jinan (sea level 303m). The cold water irrigation duration had
irrigated 4, 8 and 12 days at panicle formation stage and reproduction division stage compared to perennial
water irrigation, Cold water irrigation shortened culm length and panicle length and degree of panicle exsertion.
The shortening effect appeared great at lower internodes when treated at panicle formation stage but at higher
internodes when treated at reduction division stage. Cold water irrigation decreased the number of secondary
branches and spikelets per panicle, and increased the number of degenerated spikelets being high degeneration
when treated at panicle formation stage. Spikelet sterility and impediment of grain filling were affected by
duration of cold water irrigation being great when treated at spikelet primodium differentiation stage and reduc-
tion division stage in particular. Grain weight was also reduced. Significant relationship existed between spike-
lets sterility, grain filling and yield. The degeneration of secondary branches and spikelets correlated with leaf
area but spikelet sterility and yield with culm length, panicle length and panicle exsertion.
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Table 1.

Various growth morphological characteristics of culm by cool water treatment

duration.
. P F S R D S
Varlety Ttem Pl &WiDT CWeDI CWiZDI CWADI CW8DI CWIZDI
Culm length (em) 59 58 * 56 55 57 55 53
Taebaeghyeo Panicle length  (em) 206 20.2 20.0 19.9 20.0 19.9 19.1
Panicle exsertion (cm) 4.2 2.6 2.2 1.2 2.2 1.9 1.0
Culm length (em) 60 59 58 55 57 56 54
Sobaegbyeo  Panicle length (em) 184 183 18.0 17.9 18.1 17.9 17.6
Panicle exsertion (cm) 6.2 4.8 43 38 4.4 4.0 3.6
Culm length (em) 61 60 59 58 59 57 55
Chiakbyeo  Panicle length (em) 179 179 17.8 17.6 17.3 17.6 174
Panicle exsertion (em) 4.3 39 3.5 3.1 3.6 33 2.9
Chukwang- Cuh.n length (em)y 62 61 60 58 60 57 55
byeo Panicle length (em) 172 17.2 17.1 16.9 171 17.0 16.8
Panicle exsertion (cm) 4.0 38 33 3.0 3.5 3.0 2.7

Note : PFS =Panicle formation stage,
PI = Perennial irrigation,

RDS = Reduction division stage

CW4DI = Cool water 4 days irrigation
CW8DI =Cool water 8 days irrigation, CW12DI =Cool water 12 days irrigation
This indicated marks are same all table and figure.
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Table 2. Difference of internode length with internode position in culm. (e
Length of PI P F S R DS
internodes CW4DI CW8DI CWw12DI CwW4DI CW8DI Cw12DI
1 internode 21.8 21.7 21.3 211 21.5 21.0 20.8

2 internode 14.2 14.0 13.8 13.8 13.8 13.4 13.1
Taebaegbyeo 3 internode 9.8 9.6 8.7 8.0 9.3 8.9 87
4 internode 5.5 5.0 4.7 44 51 49 48
5 internode 2.6 2.2 2.0 1.8 2.2 2.1 2.0
1 internode 26.8 26.7 26.6 26.6 26.5 26.4 26.1
2 internode 14.6 14.6 14.5 14.4 14.4 14.2 14.0
Sabaegbyeo 3 internode 9.4 9.1 9.0 89 9.1 8.9 8.8
4 internode 6.0 5.4 5.1 4.6 55 55 5.4
5 internode 1.2 1.0 0.8 0.7 L1 1.0 0.9
1 internode 21.0 27.0 26.8 26.6 26.8 26.7 26.3
2 internode 14.9 14.8 14.5 14.4 14.9 14.7 14.6
Chiakbyeo 3 internode 9.3 9.2 9.1 9.0 9.2 9.2 9.1
4 internode 6.1 5.8 5.5 5.2 5.9 5.7 5.4
5 internode 1.3 1.2 1.0 0.8 1.3 1.1 1.0
1 internode 26.7 26.7 26.5 26.3 26.5 26.3 26.0
2 internode 14.7 14.7 14.5 14.3 14.6 14.3 14.0
Chukwang- 3 ternode 9.4 9.3 9.1 9.0 9.3 9.2 9.0
byeo 4 internode 6.3 5.8 55 5.2 6.1 59 5.5
5 internode 1.5 1.3 11 1.0 1.4 1.4 1.2
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Fig. 1. Degeneration ratio of spikelets per panicle by cool water treatment duration.

Note : =PFS

=RDS

—363 —



ol Mo E Kigo] HESA =

B S A2 Qe AAY AAZE AR, B
WP E o|she HEE T ok Yoo BEMEE K
gt o) Bl Aok MAKEEMES BIE £

#

ok 7 01_1:_

L

L

L

{LE&R, fo- Rk, KRKs}e HuMks ¢

K ERAR ] Aojdr S

B Rfol BES v FEY HHBAK7 E

Ak
o} BRLE

2% 29 BRIERES AR ol

e AMEEERERGE
R

Bokd &

3 gEC A BEipRo] EES ETIAES 2 B
B AKERAEI 20A4E 232 HRERS

HohE RESEY SKERT BRRES

Taebaegbyeo Sobaegbyeo

CwW8DIl

Chiakbyeo PI

Cw8DI

Chukwangbyeo PI

| B

CWw8Dl1

CwgDl

Fig. 2 Comparision of ripening ratio by cool

AR,

FfaFst Bl KR fEfsts BES BH
BB ARS FHEste] 17 3el4 B RigEs B
K fo AEH MMMEKCIZ 2 KRS KA

£ RERHE

vreblcl, F ER iR EASHE

BEYE K8 E RAS 388 L7 BRdtEe] I

By S MBS U3 ol MRREE

bl 9

o} ol Aol ksl FEe BALERC BEE W
o} HFY MHEERERY BB = BV, B
Fol WES 2ol
B Fol ksl B8, BEMLR, FEEX $9 #

H:Rol

w7l o

T aebaegbyeo

.9878 3 XX

011X, ~
_ R?= 0.9895 R*=
Chiakbyeo Chukwangbyeo

Fig. 3.

0.9938 3%¢3%
0.6369 X; +
3.3461 X, +
62.8974

o2 AN,

Sobaegbyeo

R#'= 0.9951

EHLS o] FolF ot KR ETERS

R?= 0.8018

The relationship between sterility
ratio and ripening ratio and yield.

water treatment duration. Note : X,= Sterility ratio,
Note: o——o0 =PFS e—~—-- =RDS X:= ripening ratio, Y=7Yiel¢
Table 5. 1,000 grain weight of hulled rice by cool water treatment duration.
Variet It PI P F S R D S
anety em CW4DI CW8DI CWizDl CW4DI CW8DI CW12DI
Tacbasebye Primary branches 19.95 19.51 19.44 19.34 19.54 19.55 19.62
aebaegbyeo o ondary branches  19.64 1939 1930  19.15 1949 1946 1958
Sobacebye Primary branches 2113 2032 20.20 19.80 20.10 20.00 19.70
0bacgbyeo o ondary branches  20.19 1941  19.22 1912  19.23  19.00 1894
Chiakbyeo Primary branches 22.78 2152 21.52 20,75 21.11 21.00 20.64
1850y Secondary branches 2170 21.01 20.89 20.12 20.45 20.18 20.00
Chukwang- Primary branches 23.04 2270 21.80 21.34 21.60 20.95 20.44
byeo Secondary branches 21.48 21.16 20.36 20.14 20.52 20.00 19.95
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Fig. 4 The relationship between degeneration
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spikelets per panicle and Yield.
Note: Xi = Degeneration ratio of
secondary rachis branches.
Xz = Degeneration ratio of
spikelets per panicle.

Y = Yield

Table 6. The reolationship between some characters related to source and sink.
. Degeneration ratio Sterility .
Variety Factor branches spikelets ratio Yield
Culm length -0.5211 - 0.7751 % —0.9689 %% 0.9103 3%
Tasbaegbyeo Panicle length -0.3777 —0.6799 —0.8754 %% 0.8323 %
Panicle exsertion -(0.6848 —0.8528 % —0.9615 % 0.9886 e
Leaf area —0.8795 ¥% —0.97693%3%  —0.8415 %% 0.8659 ¥
Culm length -0.5875 -0.5636 ~-0.9159 3% 0.9214 3%
Sobaegbyeo Panicle length —0.5609 —0.4985 —0.9474 3% 0.9381 3%
Panicle exsertion —0.7994 % - 0.6806 —0.9580 3% 0.9883 3%
Leaf area —0.8795 %% —0.9586 %% —0.8513 % 0.7494 3%
Culm length —0.5678 —0.6444 —0.9421 3% 0.8801 3%
Chiakbyeo Panicle length —0.6420 —0.6884 —0.9743 3% 0.8408 %
Panicle exsertion -0.7517 —0.8079 * —(.9761 3% 0.9410 3%
Leaf area —0.8876 ¥3¢  —0.8552 3% —0.5476 0.5452
Culm length —-0.5355 —0.6759 —0.9291 3% 0.8725 %
Chukwang- Panicle length -0.5715 . —0.6489 -0.9044 %3 0.8436 %
byeo Panicle exsertion —0.7685 #%  —0.8819 X% —0.9953 3%3% 0.9691 3%
Leaf area —0.9900 %  —0.9226 %% —0.7005 0.7191
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