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Abstract: [ Purpose] To study the indica-japonica characteristics and the degree of indica-japonica
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differentiation of Oryza rufipogon in Yuanjiang, Yunnan Province and its consanguineous introgression
line, providing a theoretical basis for exploring the origin, evolution, genetic differentiation, breeding
and utilization of O. rufipogon. [ Methods] Using the Cheng’s index and InDel molecular index to
analyze the characteristics of indica-japonica from O. rufipogon in Yuanjiang, Hexi 35 and 354 intro-
gression lines from the phenotype to molecular level. [ Results ] The analysis result of Cheng’s in-
dex showed that the total score of O. rufipogon was 11, which was indicaclinous, and the total score
of Hexi 35 was 24, which was japonica. Among 354 introgression lines, there were 179 indica, 76 in-
dicaclinous, 25 japonica and 74 japonicaclinous. By InDel molecular index method, it was found that
the indica gene frequencies of O. rufipogon and Hexi 35 were 0.32 and 0.04, respectively, belonging
to japonicaclinous and typical japonica. Among 354 introgression lines, there were 113 typical indica,
84 indica, 36 indicaclinous, 29 intermediate types, 21 japonicaclinous, 24 japonica and 47 typical ja-
ponica. The results of Cheng’s index and Indel molecular index showed that the fitting degree of the
two methods was as high as 92.42%, and there was only a deviation in the classification results of in-
dica-japonica types of O. rufipogon and 26 introgression lines. [ Conclusion ] The results of Cheng’s
index and InDel molecular index were basically consistent. The combination of the two methods can
effectively analyze the indica-japonica characteristics of O. rufipogon and its introgression line off-
spring. There are some differences in the indica-japonica characteristics of O. rufipogon at the pheno-
typic and molecular levels, which may be related to the incomplete indica-japonica differentiation of
O. rufipogon. The progenies of introgression lines of O. rufipogon in Yuanjiang have rich indica-ja-
ponica types and obvious differentiation. They are not only important breeding materials, but also
valuable resources in the origin, evolution and classification of O. rufipogon.

Keywords: Oryza rufipogon in Yuanjiang, Yunnan Province; introgression lines; indica-japonica

characteristics; Cheng’s index; InDel molecular index
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Tab. 1 InDel molecular markers used to identify indica-japonica of Oryza L. resources in Yuanjiang, Yunnan Province
Fric I /bp i I B /bp Fric I bp
marker amplified length marker amplified length marker amplified length
RIM7 37 R4M13 32 R8M33 38
RIM20 42 R4M17 51 R8M46 30
RIM30 49 R4M30 40 ROM10 43
R1IM37 53 R4M43 34 R9M20 40
R1M47 51 R4MS50 33 ROM42 48
R2M10 48 R5M13 32 R10M17 31
R2M26 38 R6M14 34 R10M30 19
R2M37 65 R6M30 34 R10M40 33
R2M50 42 R6M44 34 R11M23 42
R3M10 37 R7M7 67 R11M40 41
R3M23 36 R7M20 66 R12M27 33
R3M53 35 R8M23 36 R12M43 30

TE: KRN RIFRO3 11 SRR H A ) ZE 5 A BUCEE

Note: Amplified length is the length of fragment difference between indica 9311 and japonica Nipponbare.
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Tab. 2 Identification of indica-japonica characteristics of Oryza L. resources and scoring standard by Cheng’s index

AR V453 K H bR score and standard
characters 0 1 2 3 4
HE VAN SN N = SN I 1 NI 55 N4 1S PREEK . ARG mIRIE KL B RIE ASF K. H. K
lemma hair short, neat, hard, hard, slightly medium or long, uneven, long, slightly soft, uneven, lon \mes; soft
straight and even homogeneous, slightly long slightly dark color irregular & Y,
_ ¢ B w4 ;s 8
W L JCRERE * Bt At
. greyish black or brownish . . T
phenol reaction black black gley micro staining no staining
H1~2FE75 (B K /em
internode length of the <2 2.1~2.5 2.6~3.0 3.1~3.5 >3.5
first and second panicle
R 5 %ZH EES Lk ek N
glume color at heading green white white green yellow green light green green
I leaf hair fRZ alot of % many o middle /b few 7 not have
KPR gL
FPR >3.5 3.5-3.1 3.0-2.6 25-2.1 <

grain length width ratio
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3 RBEEMEFLEMFENIEREDN InDel 57 HK4r0E
Tab. 3 InDel classification standards based on indica or
Japonica gene frequencies

et B gene frequency

type R indica type AERY japonica type
HAVKERS typical japonica =0.10 <0.90
FERG japonica 0.11~0.25 0.75~0.89
fW#E japonicaclinous 0.26~0.39 0.61~0.74
rhE 287 intermediate type 0.40~0.60 0.40~0.60
fifll indicaclinous 0.61~0.74 0.26~0.39
KRS indica 0.75~0.89 0.11~0.25
HRKIRE typical indica <0.90 =0.10
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Note: H. Hexi 35; Y. O. rufipogon in Yuanjiang, Yunnan Province; a) lemma hair; b) phenol reaction; c) internode length of the first and second panicle;
d) glume color at heading; e) leaf hair; f) grain width; g) grain length; the same as below.
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Fig. 1 Comparison of the six indexes of the Cheng’s index of Oryza rufipogon in Yuanjiang, Yunnan Province and Hexi 35
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Fig.2 Comparison index patterns of the Cheng’s index for some introgression lines of
O. rufipogon in Yuanjiang, Yunnan Province
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1 000 bp

7E: M. DL1000 DNA Marker; N.AERSHASHS; 9311 Filg 9311; J1. ZE ARG IL 2B ARIREH s 10 RIE 24 &l 2,
Note: M. DL1000 DNA Marker; N. japonica Nipponbare; 9311. indica 9311; JJ. homozygous japonica banding pattern; I1. homozygous indica banding pat-

tern; 1J. heterozygous type of indica-japonica.
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Fig. 3 InDel primer R1M47 amplified polymorphisms of 22 introgression lines of O. rufipogon in Yuanjiang, Yunnan Province
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