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Table 1. List of lines in the experiment
. Genotype for
Line Leaf color Source
purple leaf

H-126 Purple CEA P! Progeny of the cross, N-45 (linkage
marker bred true from the cross,
Ebisu-mochi x Murasaki-ine) x Betong

H-406 Purple wash CPAPI* Progeny of the cross, A-5 x H-121
(linkage marker bred true from the
cross, A-13 x Pirurutong)

MA1-96 Purple C¥ A Pl Progeny of the cross, H-79 x H-478
(linkage marker bred true from the
cross, A-58 x 1-102, Fully Purple)

T-65 Green C? A Taichung 65
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Fig.1. Absorption spectra of crude extracts

from fully expanded 6th leaves of three
purple leaf lines, H-126 (P!), H-406
(P!® and MA1-96 (P/) grown in 24°C
(day) — 19°C (night) condition with
natural light with 195 MeOH-HCL
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Fig.2. Absorbance at 535nm of extracts from
fully expanded 6th leaves (5th leaves in
No. 3 environment} of three purple leaf
lines, H-126 (P/), H-406 (P!*) and MA1-
96 (PI‘) grown in four controlled envi-
ronments.
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Table 2. Analysis of variance for absorbance at 535nm of crude
extractswith 195 MeOH-HCl from fully expanded 6thleaves
(5th leaves in Environment 3) of H-126 (P/), H-406 (P/*) and
MA1-96 (PI%) grown in four controlled environments

Source of variation d. f. MS
Line (L) 2 77.3644**
Environment (E) 3 1477.7846™*
LxE 6 89.5988**
Error 36 11.3252
** . Significant at 1% level.
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Fig. 3. Absorbances at 535nm of crude extracts from newly emerging 8th

leaves of three purple leaf

lines,

H-126(Pl), H-406 (P/*) and

MA1-96 (P} and T-65 as control grown in three controlled

environments.

Note, C: 24°C (day) — 19°C (night) in natural light room.
(day) — 20°C (night) in artificial light room.

(night) in artificial light room.

1: 20°C
2: 26°C (day) — 23°C
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Table 3. Analysis of variance for absorbance at 535nm of crude extracts
with 19 MeOH-HCI from newly emerging 8th leaves of H-126(FI),
H-406 (PI*) and MA1-96 (PI) grown in three controlled environments

Source of variation d. f. MS
Line (L) 2 6.0619
Environment (E) 2 3.7526
LxE 4 8.2863*
Error 27 2.3548

*, Significant at 5% level.
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Table 4. Effect of glume-clipping and environment on

anthocyanin production of caryopsis of H-126, H-406 and MAI-96

Genotype Absorbance (/g)
. for leaf . Coloration 421 nm 460 nm 535 nm
Line . Envir. -
and pericarp ) Glume-clipped
. Leaf Pericarp . T-0 T-1 t-test T-0 T-1 t-test T-0 T-1 t-test
coloration caryopsis
C Purple White Red purple 0.204 0.183 * 0.071 0.097 0.075 0.127
£0.010 =£0.003 +0.016 *£0.006 +£0.016 £0.037
H-126 C®°A P! 1 do do Slightly 0.148 0.100 0.039 0.047 0.038 0.037
red purple £0.042 0.004 *+0.017 £0.026 +0.019 =£0.035
T est ww I, P
C Purple  Purple Blackish 7.908  7.580 11.597  11.408 13.215  13.670
wash purple +0.428 +1.039 *+0.519 =£1.502 +£0.607 =£2.068
H-406 C®*API*RcRd 1 do do do 5.187 5.944 7.911 9.257 * 8.005 8.183
*+0.325 =£0.379 +£0.390 £0.610 +0.422 +0.920
T et W T
c Purple  White White 0.162  0.105 0.036  0.018 0.010  0.004
+0.052 £0.039 +0.007 =£0.010 *£0.013 =£0.004
MAIL-96 C5 AP/’ 1 do do do 0.157 0.100 0.024 0.013 0.037 0.009 *
+0.047 £0.009 +0.017 =£0.008 £0.011  *£0.007
T et o
C White White White 0.087 0.089 0.002 0.002 0.000 0.000
+0.010 £0.030 +£0.003 +£0.003 £0.000 =£0.000
T-65 CEA* 1 do do do 0.075 0.070 0.012 0.015 0.002 0.003
+£0.047 £0.018 +0.009 =£0.013 £0.003 =£0.005
T st T

* ** Significant at 5% and 19 levels, respectively. T-0; Caryopsis encased in the floral glumes. T-1; Glume-clipped caryopsis.
Environment-C; Natural light room under 24°C (day)-19°C (night).
Environment-1; Artifical light room under 12 hours day at 20°C-12 hours night at 20°C.
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Response of Three Purple Leaf Genes of Rice for
Their Character Expressions to Environments

Masahiko MAEKAWA and Fumiji KiTA
(Experiment Farms, Faculty of Agriculture, Hokkaido University, Sapporo, 060 Japan)

Summary

These studies were conducted to investigate response of three purple leaf genes (P, PI* and P!¥) of
rice for their character expressions to environments. Four environments used for these studies at the
Phytotron of Hokkaido Agricultural Experiment Station, Ministry of Agriculture, Forestry and Fishery,
were as follows ; Environment C-natural light room under 24°C(day)-19°C (night)(12 hours treatment),
Environment 1-artificial light room kept at 20°C with light on for 12 hours and off for another 12 hours,
Environment 2-artificial light room under 26°C (day)-23°C (night) with light on for 12 hours and off for
another 12 hours, Environment 3-natural light room kept at 15°C through a whole day. Spectral
properties of crude extracts from leaf blades of H-126(P!), H-406(P!*), MA1-96(P!?) and T-65 (normal)
with 19 MeOH-HCl were examined. It was found that these extracts had the same absorption
maximum wave length (535nm), indicating that three purple leaf genes produced the same anthocyanin
in leaf blades and the same anthocyanin as they produced in leaf blades was contained slightly in leaf
blades of T-65. Absorbances at 535nm of crude extracts from purple leaf blades of H-126, H-406 and
MAL-96 depended on environments in the following ranking; Environment 3>1>C>2. At Environment
3, the absorbances decreased in the following sequence, H-406(P/*), MAI1-96(P!% and H-126(P!). H-126
which carried P/, however, showed similar absorbance intensity at Environment 3 and at Environment
1. Absorbances at 535nm of crude extracts from newly emerging 8th leaves of three purple leaf lines
were lower than those fully expanded 6th leaves. Although they showed almost the same absorbance at
each three environments, significant Line x Environment interaction was found. Furthermore,
absorbance of crude extract from glume-clipped caryopsis of H-406(P/¥) increased slightly, as compared
with normal caryopsis, and the absorbance of crude extract from colored glume-clipped caryopsis of H
-126 was slightly higher than that of non-colored normal caryopsis at Environment C. However, no
significant difference of the absorbance between glume-clipped and normal caryopsis was detected. At
Environment 1, colored glume-clipped and non-colored normal caryopsis showed similar absorbance
intensity. MAI-96 had non-colored glume-clipped caryopsis, and both glume-clipped and normal
caryopsis showed almost no absorbance. At Environment C, both glume-clipped and normal caryopsis
showed high absorbance, as compared with that at Environment 1.



