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Ecological variations in yield and functional components
in different genotypes of japonic rice
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Abstract: Field experiments were conducted in Xinping, Yuxi and Xundian to investigate the yield and functional
components and their environmental variation among different rice genotypes including 14 cultivars from Yunnan. The
results showed that mean rice yield, valid spike number and seed setting rate in Xundian were significantly higher than those
in Xinping and Yuxi, and those in Xinping were the lowest. Spikelets per panicle in Yuxi was significantly higher than that in
Xinping and Xundian, while 1 000-grain weight showed no significant difference among three eco-sites. Path analysis
showed that grain yield was mainly influenced by spikelets per panicle, valid panicles and seed setting rate. The grain yield
and yield components and functional elements were significantly or very significantly affected by genotype (G), environment
(E) and their interaction (GxE). The yield, valid panicles, spikelets per panicle and seed setting rate were mainly regulated by
environment, while grain weight mainly by genotype. The y-aminobutyric acid (GABA) was impacted by eco-environment,
while total flavonoids and alkaloids by genotype and GxE interaction, and resistant starch (RS) by genotype. The GABA and
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alkaloids of brown rice were the highest in Xinping, and similar in Yuxi and Xundian. Total flavonoids were the highest in
Yuxi, the lowest in Xundian. There was no significant difference in RS of brown rice among three eco-sites.
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Table1 Experimental materials
() ()
1 ( 35/ )/ 35 8 ( 35/ )/ 35
2 ( 35/ )/ 35 9 ( 35/ )/ 35
3 ( 35/ )/ 35 10 ( 35/ )/ 35
4 ( 35/ )/ 35 11 ( 35/ ) 35
5 ( 35/ )/ 35 12 ( 35/ )/ 35
6 ( 35/ )/ 35 13 ( 35/ )/ 35
7 ( 35/ )/ 35 14 41 ( )
#2 FRESRIEMEBLAMERRESHRE
Table 2 Physical and chemical properties of soil and corresponding air temperature at three eco-sites
pH /% 1% /(mg-kg™") /(mg-kg™") /(mgkg™) /C
7.10 2.8 2.1 96.50 18.15 167.89 274°C(7 ) 267°C® )
6.25 23 1.8 102.31 14.32 115.13 243°C® ) 23.1°CO )
6.82 34 2.5 117.64 21.43 87.46 204°C@® ) 197°CO )
1.2 wEggit ( 1 867 m )
2
2011 ( 1333 m
1100 m ) 5.60 mx2.38 m 20 cmx10 cm
( 1 546 m ) 2 3 (N P05 K;0)

120 80 80 kg/hm®
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1 60% 6 120 8 955 kg/hm® 27% 14%
30% 10% 13% 1
4 15 6 3 8
715 8 27 318 183x10° 3.55x10°  /hm’ 21%
5 13 8 12 9 7 222x10° 4.17x10°  /hm’ 20%
3 13 5 8 25
2.83x10°  4.53x10°  /hm?
9 21
16% 1 2 3 6 11 13
1.3 MEmMBS5AZ* 3
10 18% 13%
1 7 9 3
250 g 13% 16% 17% 1 9 11 13
GABA [18]
[19] 7 560 kg/hm?
[20-21]
1.4 HiFEE
6 2
Excel 2003  SPSS 17.0 3.71x10°  /hm
LSD 2 3
2 HFHRESH ;
2.1 FRESXBKERANTFERTEMHREER
3
2730 6105 5055 8205
£33 TRESEHTEKER R NFERTEMHREE
Table3  Variation of yield and yield components among different rice genotypes at three eco-sites
() /(x10*hm?) 1% /(kg-hm?)
1252 301 324 131 194 9% 735 69.1 88.1 251 262 249 6105a 6705bc 7125bc
2 350 417 453 147 150 103 579 755 89.6 283 272 259 3195¢ 5505cd 8745a
30352 379 384 122 138 112 644 80.0 762 240 284 271 3495c 5565cd 7455b
4 251 273 296 120 140 110 622 798 840 290 278 265 3285c 6000c 8325ab
5 183 263 301 127 149 105 568 60.1 782 251 233 251 2730c 5955c 8070ab
6 355 403 439 72 169 108 615 881 809 272 277 264 2835c 7005b 8370ab
7 311 399 421 132 175 110 467 632 656 258 264 251 4635ab 5055d 6345¢c
8 212 234 315 127 147 108 632 832 853 262 272 259 4485ab 6855b 8955a
9 210 222 28 112 193 102 726 77.0 775 260 248 235 4530ab 6825b 6120c
10 293 330 376 97 139 109 493 410 704 229 266 253 4215b 5580cd 6180¢
11 327 380 421 9 132 104 734 787 807 273 264 251 3165¢ 7305b 7380bc
12 226 309 357 118 150 9% 660 742 836 251 241 238 3735c¢c 6105¢ 7620b
13 236 393 438 87 156 94 841 755 817 274 277 264 3255¢ 5625¢cd 6675bc
14 274 349 38 106 152 106 707 634 903 280 27.1 258 5895ab 8205a 8430ab
Mean® 274b 332b 37la 114b 156a 104b 64.5¢c 72.1b 80.9a 262a 26.5a 255a 3975¢ 6300b 7560a
CV/% 21 20 16 18 13 6 16 17 9 7 6 4 27 14 13
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Table 4

Path coefficient of yield components to grain yield at three eco-sites

0.0371 -0.049 3 0.075 4 -0.023 5
03120 0.0059 -0.099 3 -0.145 8
0.298 2 0.009 4 -0.103 9 -0.077 0
0.2351 —-0.003 7 -0.0193 -0.097 7
0.2553 -0.009 1 0.009 9 -0.002 3
0.048 7 -0.0477 -0.015 1 -0.0109
0.236 5 0.0107 -0.003 1 -0.0150
0.045 4 -0.126 9 -0.0117 -0.078 0
0.064 0 -0.013 1 0.060 2 -0.013 6
0.5717 -0.001 5 -0.3875 -0.016 0
0.9271 0.004 2 -0.238 7 -0.004 5
0.0356 -0.024 5 -0.256 4 -0.116 8
2.2 AREESEFHBTEKER R ERINERS
&g 59.2mg/(100 g) 11.2 mg/(100 g)
5 4 2
3 81.2 mg/(100 g)
v
Y-
x5 FRESHEFHTEKEBRABKNERSSE
Table5  Variation of functional components among different brown rice genotypes at three eco-sites
() v /(mg-(100 g) ) /(mg:(100 g)") /(mg-(100 g) ) 1%
1 44.4 12.9 16.3 100.6 56.9 68.4 7.3 124 11.3 1.8 2.1 22
2 59.7 10.9 21.2 104.5 65.8 57.5 9.6 8.6 7.7 2.7 2.5 24
3 41.9 11.9 17.9 95.7 87.9 522 17.4 9.7 9.8 2.7 2.7 2.8
4 88.6 24.0 39.3 81.8 64.8 69.1 15.1 8.1 10.5 1.7 1.8 2.0
5 63.7 41.1 17.3 92.9 88.1 79.4 6.6 12.6 9.7 1.7 1.7 1.7
6 133 36.5 389 77.2 72.7 56.5 12.6 9.4 8.2 1.5 1.2 1.4
7 66.5 28.5 18.8 56.3 84.9 56.3 6.7 10.5 12.3 2.3 24 2.7
8 73.9 233 34.0 81.3 79.5 55.7 10.7 8.2 8.5 32 32 34
9 76.7 21.5 11.0 71.2 80.9 66.7 19.2 7.1 6.9 1.8 1.9 22
10 73.9 34.0 104 54.1 75.7 70.3 14.9 7.9 9.7 3.4 3.6 32
11 87.1 349 144 66.3 109.4 59.6 6.2 11.3 17.4 2.5 2.1 2.4
12 62.0 27.7 12.4 69.8 84.2 47.6 12.3 9.6 10.4 2.7 2.4 2.3
13 46.0 24.6 30.0 80.7 80.1 74.1 6.7 13.3 7.4 1.4 1.5 1.6
14 31.1 45.7 18.7 70.7 105.3 92.0 11.7 7.3 12.6 1.5 1.8 1.7
Mean 59.2 27.0 21.5 78.8 81.2 64.7 11.2 9.7 10.2 22 22 23
CV/% 36.5 39.8 46.3 19.6 17.7 18.5 38.1 21.0 26.6 30.0 29.0 25.6
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Table6  Interaction effect of genotype and environment for grain yield and functional components in brown rice
/%
® (&) ExG
394.28** (80) 4.55%* (6) 3.11%* (8) 0.64
447.81%* (30) 134.25%* (58) 7.60%* (7) 2.07
31 610.79%* (61) 827.17** (10) 828.32%* (21) 97.11
2 834.04** (30) 548.37** (38) 167.34%* (23) 14.94
11.55%* (7) 11.38%* (46) 3.60%* (29) 0.66
- 17 455.57%* (55) 538.35%* (11) 750.51%* (31) 18.19
3339.05%* (21) 452.75%* (18) 659.27%* (53) 35.99
25%% (4) 9.58** (10) 39.89** (80) 1.04
0.08* (1) 3.40%* (92) 0.08** (4) 0.02

Foos (E)=3.11 Foo1 (E)=4.88 Foos (G)=1.82

2]
[23]
()
2]
2
54°C 98 °7C
26 C 43 °C
2

Fo‘m (G)=232 F0,05 (GXE)=160 Fo.()] (GXE)=194

[13]

[13,24]
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