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Two pleiotropic intervals of rice were assessed using NILs
constructed by two methods
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Abstract: Spikeletes per panicle (SPP) is one of the important yield components in rice (Oryza sativa L.). Appropriate
heading date (HD) and plant height (PH) are prerequisites for desired yield. In this study, the near isogenic lines (NILs) of
chromosome 7, which harbored QTLs controlling HD, PH and SPP were constructed based on the primary QTLs results of
the recombinant inbred lines (RILs) derived from Zhenshan 97 and HR5. The near isogenic lines (RILs) of chromosome 8§,
which harbored QTLs of HD, PH, and SPP, were constructed using heterogeneous inbred family based on RILs. The genetic
effects of two pleiotropic intervals were assessed accurately in these two NILs. The QTLs identified by the two near isog-
enic lines indicated that the three traits were controlled by the same QTL or tightly linked QTL. The QTLs controlling the
three traits had the same direction on additive effects and dominant effects. And these traits showed bimodal or discontinu-
ous distributions in respective NILs. These results imply that the same gene might control the three traits simultaneously

(i.e., the gene pleiotropism). Along with this, the relationships between HD and PH and yield, the application of signifi-
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cantly positive correlation for the three traits in breeding program, and the advantage and disadvantage of the two con-

structing NILs methods were also discussed in this study.

Keywords: spikeletes per panicle (SPP); plant height (PH); heading date (HD); recombinant inbred lines (RILs); near
isogenic lines (NILs); rice; Zhenshan 97(ZS97); HRS
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Table 1 Phenotypic performance s of HRS and Zhenshan 97 (ZS97)
HRS5 ( 1) + ZS97 ( 2) +
Tait HRS5 (P;) Mean+SD 7ZS97(P,) Mean£SD P-P,
SPP 386.3£32.4 120.2+10.4 266.1
HD (d) 97.0+2.6 66.4+2.5 30.6
PH (cm) 114+4.4 77.847.1 36.2

:SPP HD PH 3
Note: SPP, HD and PH indicate three quantitative traits of spikeletes per panicle, heading date and plant height, respectively.
x2 3IMMREEEHBXT AR EERRFIKE 26 3
%%iﬂ(rom,o.m:& 138, 0 1 8 1)

Table 2 Correlation coefficients of the three traits in RILs 2 4
and NILs (r0,05,0,01:0.138, 0181) ,
3 ; 7
Population Traits HD PH 3
b b
RILs PH 0.68 I
SPP 0.53 0.49 3
NILs (Chr.7) PH 0.56 1 ’
SPP 0.62 0.77
NILs (Chr.8) PH 0.42
SPP 0.42 0.76 2.7 3 QTL

:RILs NILs (Chr.7) NILs (Chr.8) )

7 8 3 , 13  QTLs
Notes: RILs, NILs (Chr. 7) and NILs (Chr. 8) indicate populations of 7 MRG2859-MRG4436-RM?2
recombinant inbred lines, near isogenic lines which harbored targeting 3 HRS 3
region in chromosome 7, near isogenic lines which harbored targeting
region in chromosome 8, respectively. 5 LOD
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Fig. 2 Frequency distribution of phenotype of three rice traits in RILs population(A, B, C)and near isogenic lines of chro-

mosome 7 target region(D, E, F)
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Table 3 Effects of QTL controlling the three traits in RILs

LOD
Trait Chr. Interval LOD Add. Var %
HD 7 RM3767-MRG4436 26.9 -7.9 0.217
8 MRG4432-MRG5553 10.9 —4.1 0.059
10 RM258-RM147 2.7 2.2 0.018
PH 3 MRG4813-MRG5949 2.9 -1.8 0.021
7 CH742—-CH743 15 -3.9 0.098
8 RM547-RM126 5.2 -2.5 0.042
11 MRG1859-MRG6240 3.6 -2.9 0.055
SPP 1 MRG2746—-RM490 2.7 -6.7 0.022
2 RM221-RM6 6.1 -9.9 0.047
3 MRG5301-MRG2392 52 -8.1 0.031
3 MRGS5053-MRG2844 3.3 -7.2 0.025
3 MRG5949-RM293 7 -10.3 0.051
7 RM3767-MRG4436 26.9 -20.6 0.205
:SPP HD PH 3 s

Notes: SPP, HD and PH indicate three quantitative traits of spikeletes per panicle, heading date and plant height, respectively.
The bold regions indicate targeting regions.

R4 HMIEFERERTEE 3 MERE QTL M
Table 4 Effects of QTL controlling the three traits in NILs

QTL LOD
NILs Trait QTL Interval LOD A D Var (%)
NILs(Chr.7)  SPP 0Spp7 MRG4436-RM2 32.4 28.6 23.9 65.5
HD QHd7 MRG4436-RM2 76.1 12.3 6.3 92.3
PH QPh7 MRG2859-MRG4436 38.2 22.3 4.1 72.3
NILs(Chr.8)  SPP 0Spp8 RMS547-RM126 312 24.9 22.6 73.5
HD QHdS RMS547-RM126 24.8 8.3 2 66
PH OPh8 RM547-RM126 39.1 10.1 5.2 81.1
:RILs NILs (Chr. 7) NILs (Chr. 8) 7 8 ;
SPP HD PH 3

Notes: RILs, NILs (Chr. 7) and NILs (Chr. 8) indicate populations of recombinant inbred lines, near isogenic lines which harbored targeting
region in chromosome 7, near isogenic lines which harbored targeting region in chromosome 8, respectively. And SPP, HD and PH indicate
three quantitative traits of spikeletes per panicle, heading date and plant height, respectively.
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