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Agronomic Characteristics and Chloroplast Morphology

of a Pale-green Leaf Line in Rice
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ABSTRACT : The leaf color varies with the contents of
pigments, especially chlorophylls and carotenoids. Tai-
chung 65 (T.65), a japonica rice, with pgl(pale-green leaf)
gene exhibits pale green color on the whole plant from
seedling to harvest. This study conducted to evaluate the
agronomic characters and examine the chloroplasts of
‘pgl’ plants in parents and BC,F, of T.65(pg)xSuweon
345 The average grain yield of pale-green-leaf individu-
als in F, was the same as T.65(pgl) but that of green-leaf
individuals was much higher than that of Suweon 345.
The contents of chlorophyll a(Ca), chlorophyll b(Cb) and
total chlorophyll content(Ct) of T.65(pg?) in flag leaf were
lower than those of Suweon 345, but the Ca/Cb ratio of
T.65(pgl) was higher than that of Suweon 345 during from
15 days after heading (DAH) to 60 DAH. The SPAD value
of T.65(pgl) in flag leaf was lower than that of Suweon 345,
but that in the second and the third leaves was similar to
that of Suweon 345. The SPAD value of pale-green-leaf
individual group was lower than that of green individual
group in upper three leaves. The structural difference of
chloroplasts in flag leaf between T.65(pgl) and Suweon 345
through TEM at 20 DAH was not detected, but the num-
ber of osmium granules in chloroplast of T.65(pgl) were
higher than that of Suweon 345.

Keywords : rice, pale-green-leaf(pgl), chloroplast, agronomic
characteristics.
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Table 1. Segregation of pgl(pale-green leaf) gene in BC,F, of
T.65(pgl)/Suweon 345 cross.

Cross  Genera- No. of plants X* Probabil-
combination  tion  Total Green pgl D ity (%)
T65(l)
Suweon 345 BCF, 74 59 15 0.881 0.75-0.5

FaREES Folrt Ytk zeht EsldE AAATS
770) 98]7 QA AAZuT feleh) A7) Jept 5

ojgt AME HAS B, OE FHEAAME o3t AolE B
o|A] ATH(Table 2).
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Table 2. Some growth characters of parents and BC,F, individuals of green and pale-green leaf group.

Plants Generation No. of Heading Plantheight’ No. of Culmlength Panicle No. of . EffecFive tiller
plants date (cm) tillers (cm) length (cm) panicles/hill  ratio (%)
Suweon345 Parent 15 8.14 6631207213152 738117 19404 13119 599 +32
T.65(pgh Parent 15 8.15 807110 127 %12 8 *26 210X 06 123X 16 767+ 20
Difference *k ns *x * ns ns
Total BCF, 74 8.11 743 =07 20607 8 0.8 20502 15206 720X 10
Green individuals BCiF, 59 8.11 743 £ 0.8 207 £ 08 869 L 09 207 £03 15307 726+ 12
pgl individuals BC,F, 15 8.13 744 T 15 201 £ 1.6 825113 196 04 145 1.3 694+ 21
Difference ns ns * ns ns ns
"Investigated in maximum tillering stage, ‘Mean = standard ervor,
**kgignificant at 5% and 1% level, respectively, ns : not significant
Table 3. Yield and yield components of parents and BC,F, individuals of green and pg/ group.
Lines Generation No. of .No. of ' Grain fertility IOOQ grains Grain yield
plants grains/panicle (%) weight (g) (g/hill)
Suweon 345 Parent 15 1110 * 6.6’ 94 * 1.0 2383 £ 0.3 323 £50
T.65(pgh Parent 15 106.0 £ 10.6 86 £ .0 229 £ 0.5 251 £ 37
Difference *ok ns *
Total BC,F; 74 1040 £ 29 95~ 1.0 237 0.2 371 £ 23
Green individuals BC/F, 59 107.0 £33 96 £ 0.0 243 + 02 40.1 £238
pg! individuals BC/F, 15 88.7 £ 43 88 £ 20 214 £ 03 253 £ 40
Difference *F *k *

"Mean T standard error
* **significant at 5% and 1% level, respectively
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Table 4. Changes of chlrophyll a(Ca) and chlorophyll b(Cb)
contents (Uug/em?) and Ca/Cb ratios in flag leaf of

Suweon 345 and T.65(pgl).
DAH' Suweon 345 T.65(pgl)
Ca Cb Cf CaCb Ca Cb Ct Ca/Cb

0 494 111 605 44 338 85 423 40
15 430 151 581 28 275 44 319 63
30 381 95 476 40 28.0 20 300 140
60 249 81 330 3.1 188 5.0 238 38
75 218 102 320 3.1 131 62 193 21

"Days after heading
*Total chlorophyll content
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Table 5. Changes of SPAD value of the flag leaf, the second leaf and the third leaf in T.65(pgl) and Suweon 345.

DAH' Suweon 345 T.65(pgl)
Flag Second Third Flag Second Third
0 469 T 0.1° 452 T 0.1 434 £ 03 330 £ 0.1 352101 309 £ 03
15 36.1 £ 04 341+ 1.1 369 £ 16 332+ 08 337 £ 1.0 333 £09
30 355+ 10 333 *+ 3.1 31.8 £ 22 29.6 = 0.8 319 £ 09 319 * 12
60 289 £ 19 236 29 200 £53 222 %11 253 1.1 29.1 £ 0.0
75 232126 155 45 133 £ 56 15514 146 £ 32 197 £ 20
"Days after heading

*Mean T standard error

Table 6. Changes of SPAD value of the flag leaf, the second leaf and the third leaf of green and pale-green leaf group in BCF; of T.65(pgl)/

Suweon 345 cross.

Green pgl
Date -
Flag Second Third Flag Second Third
8.20 350 £ 0.5 35.1 £ 05 349 £ 0.5 235 £ 1.1 24.1 £ 0.9 239 * 1.1
9.9 332+ 04 339 £ 06 31.0 £ 0.6 233+ 13 215 +12 20.8 + 1.0
10.5 24.6 - 0.6 23.1 £ 06 204 * 0.8 158 £ 1.1 143 + 1.0 13.8 £ 1.3
10.21 180 £ 0.8 18.6 = 0.7 149 £ 0.9 124 £13 119 £ 1.1 132+ 1.6

"Mean Tt standard error
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(A) (B)

Fig. 1. Ultrastructure of chloroplasts of Suweon 345 (A) and
T.65(pgl) (B) at 20 days after heading ( X 10,000).
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