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Table 1. Dimensions (mm) and weight (mg/grain) of brown rice of four varieties and

two backcross strains differing in grain weight.

Variety/Strain Length Width Thickness L/W Weight
Pegonil 8.09 b* 3.60 a 2.19 ¢ 2.25 41,10 a
Mira 874 a 3.15 be 278 a 2.77 3423 b
Tainung 67 5.13 e 323 b 2.03 d 1.59 2223 d
Tainung 70 544 d 307 c 2.00 d 177 2114 e
BC-5/F-5%* 5.61 ¢ 320 b 215 ¢ 175 2895 ¢
BC-6/F-4** 508 e 330 b 229 b 1.54 28.67 ¢

* Means with the same letter within each column are not significantly different at 59 level by
Duncan’s New Multiple Range Test.
*kBackcross offsprings from Tainung 67 X Pegonil.
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Table 2. Comparison of dimensions, specific leaf weight and N concentration of leaf blades

at heading stage among four rice varieties differing in grain weight (1st crop, 1987).

Character Variety Flag Leaf Second Leaf Third Leaf Total

Pegonil 20.8 ab* 308 a 272 a 788 b
Leaf Area Mira 235 a 327 a 309 a 871 a
(cm?/leaf) Tainung 67 177 be 262 b 289 a 728 b
Tainung 70 142 ¢ 205 ¢ 273 a 620 ¢
Pegonil 263 ab 331 a 346 ¢ 100.0
Leaf Area Mira 270 a 375 ab 35.5 bc 100.0
(% of total) Tainung 67 24.3 ab 380 b 39.7 ab 10Q.0
Tainung 70 229 b 331 ¢ 44,0 a 100.0
Pegonil 215 b 34.5 ab 358 a
Leaf Length Mira 269 a 371 a 36.1 a
(em) Tainung 67 213 b 309 be 38.7 a
Tainung 70 192 b 266 ¢ 354 a
Pegonil 150 a 127 a 1.05 ab
Leaf Width Mira 158 a 132 a 120 a
(cm) Tainung 67 123 b 113 b 51.06 a
Tainung 70 Ll b 104 b "209 b
Pegonil 143 b 27.2 a 34.1 ab
Length/Width Mira 170 a 28.1 a ' 301 b
" Ratio Tainung 67 173 a 2713 a 33.7 ab
Tainung 70 173 a 256 a 358 a
Pegonil 470 b 429 b 310 ¢
Spec. Leaf Mira 713 a © 560 a 434 b
Wt. (mg/cm?) Tainung 67 ‘410 b 4.69 ab 523 a
Tainung 70 457 b 467 ab 453 b
Pegonil 290 a 1.99 be - 183 ¢
N Cone. (%) Mira ' 2.66 ab} 251 a {215 a
Tainung 67 230 ¢ 187 ¢ t1.69 be
Tainung 70 245 be 212 b 177 b

* Means with the same letter within each column of an individual category are not significantly
different at 59 level by Duncan’s New Multiple Range Test. ‘ o
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Table 3. Comparison of chlorophyll and soluble protein concentrations (mg/gfw) in the

leaf blades during grain-filling among rice varieties differing in grain weight
(1st crop, 1987).

Days after Heading

Vaﬁety
. 0 4 7 11 14 18 21

Chlorophyll, flag leaf

Pegonil 142 b* 165 a 133 b 124 a 110 a 046 b 0.29 ¢

Mira 169 a 186 a 157 a 116 a — 068 b 0.59 b

Tainung 67 147 b 133 b 127 b 126 a 112 a 108 a Q.88 a
Chlorophyll, third leaf

Pegonil 104 a 131 a 121 a 088 b 048 b 030 b 018 ¢

Mira 120 a 116 a 109 a 08l b 067 b Q34 b Q038 b

Tainung 67 122 a 135 a 1.26 a 108 a 0.87 a 061 a 0.55 a
Soluble protein, flag lefa

Pegonil 56.03 a 5131 b 46.16 b 4632 a 4149 b 3190 b 2760 b

Mira 51,56 a 61.52 a 5874 a 4921 a 8177 a 3830 a 3249 ab

Tainung 67 45.63 b 4959 b 4180 b 3844 b 38.17 b 37.95 a 35.94 a

Soluble protein, third leaf

Pegonil 39.89 a 4193 a 3692 a 2998 b 2335 ¢ 1972 ¢ 1447 b

Mira 36.15 a 4177 a 3823 a 35.39 a 27.60 b‘ 25.58 b —

Tainung 67 3724 a 3934 a 3784 a 34.06 a 3190 a 3195 a 2688 a

* Means with the same letter within each column of an individual category are not significantly

different at 5% level by Duncan’s New Multiple Range Test,
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Table 4. Comparison of chlorophyll, soluble protein and free amino acid concentration
and activities of glutamate dehydrogenase (GDH) and glutamine synthetase (GS)
in the flag leaf blades among rice varieties/strains differing in grain weight at
periods during grain-filling (2nd crop, 1987).

Days after Heading

Character Variety

0 7 14 21 28

Pegonil 2.48 a* 2.52 a 1.92 be 131 ¢ 06l b

Chlorophyll Tainung 67 267 a 217 ¢ 220 ab 1,67 ab 150 a
(mg/gfw) BC-5/F-5%* 246 a 233 b 244 a 180 a —
BC-6/F-4%* 242 a 2.04 d 1715 ¢ 161 b —_

Pegonil 51.6 a 54.6 a 432 a 25.1 b 189 b

Sol. Protein Tainung 67 54.6 a 478 b 43.1 a 345 a 3Ll a
(mg/gfw) BC-5/F-5 494 a 43.7 be 452 a 308 a —
BC-6/F-4 413 b 420 ¢ 436 a 317 a —

Pegonil 491 a 352 b 45.5 a 215 d 175 b

Free Amino Acid Tainung 67 435 b 320 b 359 b 259 b 242 a
(pmol/gfw) BC-5/F-5 413 b 428 a 384 ab 24.1 ¢ —
BC-6/F-4 35.1 ¢ 322 b 363 b 304 a —

Pegonil 0.18 ¢ 0.40 a 0.28 a 0.27 a 0.25 a

Glutamate DH Tainung 67 0.28 b 027 ¢ 028 a 029 a 030 a
(pmol/gfw - BC-5/F-5 026 b 030 bo 023 b 026 a —
min) BC-6/F-4 032 a 0.35 ab 032 a 027 a —

Pegonil 192 d 228 a 245 a 127 ¢ 111 b

Glu. Synthetase Tainung 67 2.18 b 222 a 178 ¢ 172 a 173 a
{ pmol/gfw « BC-5/F-5 223 a 182 b 193 be 153 b —
min) BC-6/F-4 214 ¢ 178 b 201 b 168 a —

* Means with the same letter within each column of an individual category are not significantly
different at 5% level by Duncan’s New Multiple Range Test, .
#**Backcross offsprings of Tainung 67 X Pegonil,
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Table 5. Comparison of chlorophyll, soluble protein and free amino acid concentrations
and activites of glutamate dehydrogenase (GDH) and glutamine synthetase (GS)
in the second leaf blade among rice varieties and backcross strains differing in
grain weight at periods during grain—filling (2nd crop, 1987).

Days after Heading

Character Variety

0 1 14 21 28

Pegonil 2.39 a* 243 a 1.88 be 103 b 0.48 b

Chlorophyll Tainung 67 249 a 2.46 a 2.13 ab 202 a 1.27 a
(mg/gfw) BC-5/F-5%+ 217 a 223 b 224 a 145 ab —
BC-6/F-4%* 227 a 202 ¢ 178 ¢ 143 ab —

Pegonil 589 a 464 b 35.8 ab 197 ¢ 171 b

Sol. Protein Tainung 67 462 b 50.3 a 373 a 318 a 301 a
(mg/gfw) BC-5/F-5 379 ¢ 363 ¢ 35.9 ab 270 b —
BC-6/F-4 377 ¢ 356 ¢ 32.8 b 288 ab —_

Pegonil 560 a 299 b 323 a 180 b 140 b

Free Amino Tainung 67 364 b 366 a 273 b 25.2 a 199 a
PE(deol/gfw) BC-5/F-5 337 b 295 b 271 b 224 ab —
BC-6/F-4 342 b 33.8 ab 253 b 230 a —

Pegonil 0.20 ¢ 042 a 032 a 022 a 0.19 a

Glutamate DH Tainung 67 028 b 029 b 0.27 be 023 a 022 a
(/{ mol/gfw - BC-5/F-5 029 b 030 b 0.24 ¢ 024 a —
min) BC-6/F-4 035 a 031 b 028 b 024 a —

Pegonil 193 b 2.10 a 214 a 103 ¢ 0.96 b

Glu. Synthetase Tainung 67 2.00 a 226 a 1.65 ¢ 146 ab 140 a
(_,u mol/gfw e BC-5/F-5 2.02 a 167 b 189 b 137 b —
min) BC-6/F-4 189 b 173 b 149 ¢ 158 a —

* Means with the same letter within each column of an individual category are not significantly
different at 595 level by Duncan’s New Multiple Range Test,
**Backcross offsprings of Tainung 67 X Pegonil,
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Table 6. Comparison of chlorophyll, soluble protein and free amino acid concentrations
and activities of glutamate dehydrogenase (GDH), glutamine synthetase (GS)
and proteinase activities in the second leaf blade (from top) between rice varieties
Pegonil and Tainung 67 (TNG 67) at periods during grain-filling (1st crop, 1988).

Days after Heading

Character Variety

0 4 7 11 14 18 21 26
Chlorophyll - Pegonil- 3.4 a* 284 a 286a 264a 150b 077b 068b 043D
(mg/gfw) TNG 67 305a 28la 266a 243 a 221 a 138a 1ll6a Q74 a
Sol. Protein Pegonil 433 a 435b 418a 354a 237b 196b 195b 180 a
(mg/gfw) TNG 67 467 a 446a 386a 365a 328a 200a 239 a 206
Free Amino Acid Pegonil 337a 266a 227a 204a 164 a 132a 134a 126a
(¢ mol/gfw) TNG 67 233 b 242a 191b 141b 135b 127a 109b 104 a
Glutamate DH Pegonil 024a 040a 028a 027a 02l a 02la 02la Ql7b

(p mol/gfw e min) TNG 67 025a 025b 033a 029a 013b 022a 023a Q022a

Glu. Synthetase Pegonil 238b 264a 242a 229a 19 a 128b 118b 103 a
(¢ mol/gfw e min) TNG 67 312a 247b 257a 26la 176a 1l74a 1l5la 1l26a

Proteinase Pegonil 900 a B569a 371a 143b 072a 439a 53la 632a
(¢ mol/gfw e min) TNG 67 717 b 487 a 428a 254a 092a 18b 1l18b 203b

* Means with the same letter within each column of an individual category are not significantly
different at 59, level by Duncan’s New Multiple Range Test. :
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Table 7. Number and dimension of vascular bundle in the second leaf at 7 days after
heading of rice varieties/strains differing in grain weight (1st crop, 1988)

Number of Vascular Bundle Area (sq. mm) of
Variety
Major Minor Total Bundle Phlcem Ratio*
Pegonil 18,0 b* 48.6 ¢ 63.6 b 0.0350 b 00110 b 0.314 ab
Tainung 67 166 a 49,6 be 662 a 0.0228 ¢ 0.0083 b 0.364 a
BC-5/F-@#+* 1580 b 534 a 684 a 0.0395 b 00115 b Q291 b
BC-6/F-5#k* 144 b 504 b 64.8 b 0.0465 a 0.0123 a 0.265 ¢

* Ratio of phloem area to total bundle area.

*#Means with the same letter within each column are not significantly different at 59 level by
Duncan’s New Multiple Range Test.

#**Backcross offsprings of Tainung 67 X Pegonil.
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Comparison of Leaf Morphology and N Metabolism
Among Rice Genotypes Differing in Grain Weight'

M. L. Wei, F. C. Chang and D. J. Liu?

Summary

A medium-grain variety, Tainung 67 , a large-grain variety, Pegonil, and two each
of their BCs and BC, offsprings with caryopsis weight about 28.5mg were used to
study morphological, vascular, and N metabolism characters in their leaves. The purpose
of this study was to clarify the mechanism governing the difference in photosynthesis
and N metabolism among rice genotypes differing in grain weight. Compared to the
large-grain Pegonil, leaf length of Tainung 67 increased significantly from upper to
lower node positions, and decrease in leaf width was less significant, indicating higher
light transmission ratio within canopy and hence a possible higher photosynthetic rate.
Concentrations of leaf N and soluble protein at heading was higher for Pegonil, how-
ever, the decreases thereafter was also significant. A higher rate of senescence and loss
of physiological activities were therefore suggested. Activity of glutamine synthetase
decreased after heading, and it was higher for Tainung 67 as the plants approached
maturity. On the other hand, proteinase activity of Pegonil was three times higher than
that of Tainung 67. It was thus concluded that the capacity of N assimilation was
higher for Tainung 67 during the grain-filling period. The two backcross offsprings-
performed similar to Tainung 67 in terms of changing concentrations of N-containing
compounds and N assimilation ability after heading, as no effect of grain-weight was
observed in these genotypes. Tainung 67 was high in total vein number and vein fre-
quency, but lower in phloem area than Pegonil. The data obtained failed to assess dif-
ference in vascular capacity between the two varieties. However, the highest phloem to
vascular area ratio and heterosis in vascular area found in the two backcross off-
springs are considered as superior physiological characters which might be of value
for future variety improvement.
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