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XU Hai, GONG Yanlong, XIA Yuanye, et al. Relation of plant type traits with yield and quality in the RIL population
derived from cross between Chinese rice variety and japanese rice variety. Chin J Rice Sci, 2016, 30(3): 283-290.
Abstract: The F, recombinant inbreed lines population (RIL population) derived from the cross between Liaojing 5, the
most representative rice variety with erect panicle type in the northeast of China, and Akita Komachi, the famous rice
varieties with curved panicle type and good quality in Japan, were constructed through single seed descent method to
study the variation of plant type traits and their relation with rice yield and quality in the hybrid progenies of cross
between typical Chinese rice variety and Japanese rice variety. The results showed that segregation and recombination
occurred in plant-type, yield and quality traits in the RIL population. Plant height, the length of top third and fourth
internodes and the leaf angle and yield were significantly positively correlated. The higher the plant height, the greater
the degree of curve of the panicle, and the narrower the three top leaves, the better processing quality and appearance
quality. The correlation between taste value and the vast majority of plant type traits was not significant, and only the
width of top third leaf, the number of secondary rachis branches and grain density were negatively significantly
correlated with taste value. Further analysis of the relation between grain yield and quality revealed that higher yield led
to higher head milled rice rate, but worse taste. The plant type traits and yield and quality characters were closely
related, despite the yield and taste value were difficult to unity, a tiny fraction of lines with high yield and good taste
could be found in the RIL population. The lines with high yield and good taste mainly featured long panicle and top
internode.

Key words: rice; plant-type; yield; quality
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Table 1. Difference in yield traits for the RIL population of cross between Chinese rice variety and Japanese rice variety.

PR IE PN : H/AME T Frif 22 5 R s 5 QKN

Trait MAX MIN Mean SD CcV/% Liaojing 5 Akita Komachi
% PN 19.00 6.00 10.51 2.09 19.87 12.40 9.00
HHER L GPP 200.00 84.80 133.20 19.90 14.94 131.60 113.40
255 SSR/ % 98.77 62.03 92.55 5.46 5.90 80.43 93.02
THiE TGW/g 28.90 21.56 24.65 1.36 5.51 23.46 23.76
225 RBCHI 0.63 0.35 0.53 0.04 8.04 0.57 0.52
HPRAEY) 4 BM/ g 91.85 33.74 57.26 11.20 19.55 66.23 41.93
g R Y/ (kg ¢ 667m ?) 789.96 300.25 512.80 97.23 18.96 560.20 370.67

PN, Panicle number; GPP, Grain number per panicle; SSR, Seed-setting rate; TGW, Thousand-grain weight; HI, Harvest index; BM,

Biomass per plant; Y, Theoretical yield. The same as below.

x2 PHABRWMEAZERARERHEL

Table 2. Difference in quality traits for the RIL population of cross between Chinese rice variety and Japanese rice variety.

PR K AE R/ME FHE i o 25 R LK 55 N

Trait MAX MIN Mean SD CV/% Liaojing 5 Akita Komachi
Bk BR/ % 86.07 58.45 77.56 2.87 3.70 76.40 79.69
ik % MR/ % 76.62 51.23 69.45 3.42 4.93 68.23 72.01
KR HR/ % 71.08 45.91 62.22 4.59 7.38 58.68 67.40
& PC/ Y% 9.10 6.20 8.04 0.46 5.69 7.90 8.00
HEEREM TR AC/% 18.60 15.30 17.67 0.67 3.77 18.20 16.80
I EE(H WD 44.10 32.60 39.17 2.19 5.60 37.90 38.50
T kL% CR/ % 49.30 0.90 8.58 7.82 91.12 10.30 2.20
EHE CD 28.50 0.40 4.75 4.47 94.10 5.40 1.30
' EQ 90.30 50.14 67.05 7.17 10.69 60.73 83.55

BR, Brown rice rate; MR, Milled rice rate; HR, Head milled rice rate; PC, Protein content; AC, Amylose content; WD, Whiteness

degree; CR, Chalk rice rate; CD, Chalkiness degree; EQ, Eating quality.

®3 PHABRMEXERAKEEREFEEREHXR

Table 3. Relation between plant type and yield traits in the RIL population of cross between Chinese rice variety and Japanese rice variety.

[EN %L THRLEL 590 % Tk ZURE R AW BLIN /oy T

Trait PN GPP SSR TGW HI BM Y
e PH 0.189"" —0.196"" 0.214"" 0.354"" —0.587"" 0.470" " 0.243""
f# 1A HK TNL1 —0.020 —0.237"" 0.283" " 0.307" " —0.408" " 0.242"" 0.080
) 2 W4 TNL2 —0.069 —0.155" 0.246" " 0.398" " —0.460" " 0.251°" 0.068
8 3 A TNL3 0.314"" —0.099 0.045 0.168" —0.363"" 0.403" " 0.270" "
] 4 W TNL4 0.271"" —0.067 —0.032 —0.006 —0.182" 0.237"" 0.170"
FAE D M PC 0.094 —0.232"" 0.139 0.171" —0.121 0.110 0.059
St 3E A FLA 0.292°" —0.161° 0.142° 0.089 0.011 0.183° 0.187° "
2 A TLA2 0.158" —0.117 0.138 0.087 0.167" 0.029 0.093
8 3 3 A TLA3 0.033 —0.063 0.216" 0.095 0.072 —0.009 0.012
S FLL 0.021 —0.196" " 0.136 0.323"" —0.438"" 0.257"" 0.084
8 2 i TLL2 0.008 —0.197"" 0.109 0.265"" —0.505"" 0.232"" 0.028
8 3 1 TLL3 0.071 —0.182" 0.158" 0.208"" —0.440" " 0.232"" 0.057
Sl 5E TLW —0.173" 0.348" " —0.133 —0.094 0.182" —0.047 0.035
8 2 58 TLW2 —0.142" 0.323"" —0.096 —0.141 0.137 —0.031 0.029
] 3 158 TLW3 —0.168" 0.350"" —0.125 —0.110 0.088 0.005 0.042

TR ARIFEAR 0.05 H0.01 AKCF L B TG,

" and " " significant correlation at the 0.05 and 0.01 levels, respectively. PH, Plant height; TNL1, Top internode length; TNL2, Top
second internode length; TNL3, Top third internode length; PC, Panicle curvature; FLLA, Flag leal angle; TILA2, Top second leaf angle;
TLA3, Top third leafl angle; FLL, Flag leaf length; TLL2, Top second leaf length; TLL3, Top third leal length; FLW, Flag leal width;
TLW2, Top second leaf width; TLW3, Top third leaf width. The same as below.
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Table 4. Relation between panicle traits and grain quality traits in the RIL population of cross between Chinese rice variety and Japanese rice variety.

LEIN e K ik RPRE EARGHE BRER  HEE EQEE A R ELS
Trait BR MR HR PC ik AC WD & CR CD EQ
K PL 0.179" 0.228° " 0.263"" —0.046  0.174°  —0.147° —0.420"° —0.422°°  0.121
— KB NPB —0.163" —0.079 0.078 0.069 0.059 —0.082 0.198" " 0.208" " —0.110
TR B S NSB —0.123  —0.217""  0.007 0.120 —0.017 —0.058 0.259"°°  0.275°" —0.193""
— A A 45 52 % PBSSR 0.148" 0.145" 0.084 —0.045 —0.005 —0.026  —0.014  —0.029  —0.016
TR KR4 52 SBSSR 0.168" 0.249° " 0.109 —0.168"  0.140 —0.160" —0.400"" —0.422"" 0.120
HHRHE GD —0.213"° —0.287" " —0.141 0.121 —o.121 0.058 0.491°"  0.503"" —0.219""
FR 8% PT1 —0.030 0.086 0.025 —0.039  0.157"  —0.255" " —0.372" " —0.371"°  0.032
CHL AR R 0.05 B 0.01 K b A .
“and " " significant correlation at the 0.05 and 0.01 levels, respectively. PL, Panicle length; NPB, Number of primary rachis branch;

NSB, Number of secondary rachis branch; PBSSR, Seed setting rate of primary rachis branch, SBSSR, Seed setting rate of secondary rachis

branch; GD, Grain density; PTI, Panicle type index. The same as below.
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Table 5. Relation between plant type and grain quality traits in the RIL population of cross between Chinese rice variety and Japanese rice variety.

(EXN Bk KoK H KR BEARSE HEEEH A I [ R R B EWUS

Trait BR MR HR PC TR AC WD CR CD EQ
e PH 0.184° 0.284°" 0.311"" —0.045 0.164 —0.259" " —0.448" "  —0.444"" 0.035
f8 1 45 E 4 TNL1 0.197"" 0.282"" 0.243"" —0.135 0.219" "  —0.150" —0.459""  —0.464"" 0.135
f 2 45 e & TNL2 0.025 0.161" 0.094 —0.047 0.133 —0.133 —0.364""  —0.366"" 0.055
1 3 4 TNL3 0.141 0.216 0.249" —0.002 0.046 —0.208 —0.207"° —0.199"" —0.116
8] 4 37 TNL4 0.102 0.099 0.118 —0.020 0.039 —0.138 —0.038 —0.030 —0.071
FED M E PC 0.094 0.193"" 0.140 0.009 0.064 —0.045 —0.219""  —0.230"" 0.115
St F S FLA 0.118 0.154" 0.117 0.042  —0.147"  —0.063 —0.113 —0.117 —0.093
8] 2 Ry TLA2 0.153 0.160 0.094 0.135 —0.154" 0.075 —0.042 —0.045 0.009
8 3 M3/ TLAS 0.030 0.065 —0.001 —0.089 0.085 0.029 —0.051 —0.057 0.067
St FLL 0.132 0.236"" 0.262"" —0.009 0.265" " —0.126 —0.402" " —0.405"" 0.112
f# 2 MK TLL2 0.067 0.189"" 0.206" —0.040 0.237° "  —0.184" —0.437" " —0.439"" 0.096
] 3 ik TLL3 0.081 0.160 0.180" —0.115 0.260"° —0.193"° —0.390" " —0.391"" 0.123
it 58 TLW —0.126 —0.087 —0.105 0.157°  —0.024 —0.033 0.172" 0.173" —0.208""
) 2 it58 TLW2 —0.113 —0.123 —0.116 0.040 0.072 —0.034 0.209"" 0.218°"  —0.191""
8 3 58 TLW3 —0.146°  —0.137 —0.093 0.004 0.149°  —0.062 0.140 0.148" —0.147

K6 PRAKEBRMEAIERFEEREBRERHXE

Table 6. Relation between yield traits and grain quality traits in the RIL population of cross between Chinese rice variety and Japanese rice variety.

PEAR i o 2 LIRS BRORE BEAREGE HEEERSE AEM EQEp S EH R JEUS
Trait BR MR HR PC AC WD CR CD EQ
HER PN 0.108 0.069 0.148" 0.083 —0.212" " —0.148" 0.052 0.064 —0.213
AR GPP —0.143°  —0.196"°  0.030 0.125 —0.018 —0.061 0.292"°" 0.306"°  —0.196""
459:% SSR 0.185"" 0.271""  0.121 —0.176" 0.134 —0.144°  —0.371""  —0.394"" 0.110
TR E TGW 0.158" 0.245"" 0.031 —0.062 0.171" 0.187°" —0.260"" —0.284"" 0.208" "
2T 28 HI 0.086 —0.035 —0.072 0.044 —0.155 0.384"" 0.457" 0.449"" 0.003
HUER AR ) PR B BM 0.071 0.100 0.214"" 0.074 —0.027 —0.333"° —0.189"" —0.174"  —0.257""
Fg e Y 0.113 0.088 0.192"" 0.093 —0.097 —0.180"  —0.005 0.007 —0.265""
TR 4R HIRER 0.05 Fl0.01 KF AR,
“and * " mean significant correlation at the 0.05 and 0.01 levels, respectively.

RFHABRMELERFEMEKRENS
Fig. 1. Frequency distribution of yield and eating quality(EQ) value in

B 1

the RIL population of cross between Chinese rice variety and Jap-

anese rice variety.
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Table 7. Differences in plant type traits for different type lines with different yield and eating quality.

285 TR TR R R Y TR AR A Y (= oy AR AR £ ok Y

Types HYGE HYWE LYGE LYWE
K PL/cm 20.05 a 18.95 b 18.87 b 18.72 b
— K B AE %L NPB 11.79 a 11.71 ab 11.25 ab 11.15 b
TR B R NSB 23.04 ab 24.21 a 21.46 b 22.79 ab
FHRLEE GD/CRL « em ™) 6.78 ab 7.41 a 6.73 b 6.78 ab
TR 5 5 PTI 0.38 a 0.39 a 0.39 a 0.41 a
B PH/cm 117.15 a 115.54 ab 111.18 be 109.51 ¢
1 W E 4 TNLL /em 36.19 a 33.56 b 33.46 b 32.99 b
) 2 ¥4 TNL2 /cm 22.26 a 21.36 ab 21.12 ab 21.03 b
] 3 a4 TNL3 /em 22.21 a 22.47 a 20.65 b 20.67 b
8 4 WK TNL4 /em 13.29 ab 14.12 a 11.76 b 12.21 b
FRLA i PC /° 60.95 a 56.81 a 58.79 a 56.16 a
S 3L FLA /° 21.90 a 24.12 a 20.27 a 21.57 a
8 2 k3 TLAZ /° 18.55 a 20.70 a 18.32 a 18.30 a
8] 3 n LA TLA3/® 22,48 a 23.98 a 24.81 a 22.64 a
Gl FLL /cm 31.93 a 29.99 ab 29.48 ab 29.05 b
f# 2 & TLL2/em 42.56 a 40.31 ab 40.22 ab 39.60 b
f# 3 1K TLL3/cm 44.97 a 46.12 ab 42.68 ab 42.13 b
S %8 FLW/cm 1.42 a 1.50 a 1.43 a 1.48 a
8 2 M5 FLW2/cm 1.23 a 1.30 a 1.23 a 1.29 a
8 3 M9 FLW3/cm 1.09 a 1.13 a 1.09 a 1.12 a

HYGE, High yield with good eating quality; HYWE, High yield with bad eating quality; LYGE, Low yield with good eating quality; LY-

WE., Low yield with bad eating quality.
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