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Screening for Similar Varieties for Maize Distinctness
Test Using Phenotypic Characteristics
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(Crop Research Institute ,Shandong Academy of Agricultural Sciences , Jinan 250100)

Abstract ; Compliance with distinctness , uniformity and stability requirements is a precondition for granting of
plant breeder’ s rights and variety registration. Similar varieties screening is a key technical step for distinctness
test. In this study, charecteristics of 3696 varieties ( incuding single cross hybrids and inbred lines ) from Huang-huai-
hai Region planted in 6491 plots from different years at a single location were observed and recorded according to
maize DUS test guildlines. After data collation and conversion of mearurments into notes, a database composed of
charateristics data of 3696 varietis was constructed. Based on the investigation of variation of observations of state of
expressions for the characteristics, the range of notes for 27 charactristics was determined and the charateristics were
classified into four classes accordingly. A similar variety screening method was developed based on the deternined
range of notes for each charateristic using the characteristics database. This method improves the effciency and strin-
gency of similar variety screening using phenotypic characteristics.
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Table 1 Characteristics investigated for maize DUS testing
ETRes RSB RiIkFH WL J5 i
No. Characteristic Type of expression Observation method
1 4 — AR T I R QN VG
Seeding ; anthocyanin coloration of sheath of first leaf
2 T AR T AR PQ VG
Seeding : shape of apex of first leaf
3 i QN MG
Time of tassel emergence
4 O 3 ON MG
Time of anthesis
5 Hhee i QN MG
Time of silk emergence
6 FERR . BRI 5 2ZE5AT e ON VG
Plant: angle between upper leaf blade and stem
7 FERR TR 5255 e ON VG
Plant ; angle between lower leaf blade and stem
8 T R QN VG

Leaf blade : curvature
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No. Characteristic Type of expression Observation method

9 TR B AL T W (R I QN VG
Tassel ; anthocyanin coloration at base of glume

10 R B BRILARSMAE T AU (5 5 QN VG
Tassel : anthocyanin coloration of glumes excluding base

11 TR A2 AL T TR (5 QN \(€
Tassel ; anthocyanin coloration of anthers

12 HERE ./ NE T QN VG
Tassel ; density of spikelets

13 TR RS T A A QN \(€
Tassel ; angle between main axis and lateral branches

14 TERE. - A 25 e 2 QN VG
Tassel : curvature of lateral branches

15 WERE . AE 22 A0 W (i QN VG
Ear; anthocyanin coloration of silks

16 TR SR AL A L F A I JEE QN MS

Tassel : length of main axis above

lowest lateral branch

17 TR« e R LA LA b At JEE QN MS
Tassel ; length of main axis above highest lateral branch

18 RS — AR ON MS
Tassel ; number of primary lateral branches

19 THERE : B B QN MS
Tassel : length of lateral branch

20 R 2 IR QN VG
Stem ; degree of zig-zag

21 R SRR W R QN VG
Stem : anthocyanin coloration of supporting roots

22 s i QN MS
Leaf blade : width

23 R sk R QN VG
Leaf blade :intensity of green color

24 - AL T R (5 QN \(¢
Leaf ; anthocyanin coloration of sheath

25.1 bR REOL R B ( AZER) QN MS
Plant ; height of insertion of peduncle of upper ear(inbred lines)

25.1 AR A R BE (S QN MS
Plant ; height of insertion of peduncle of upper ear(hybrids)

26.1 Hdk: FE(AZR) QN MS
Plant ; length (inbred lines)

26.2 R R (AR ON MS
Plant : length ( hybrids)

27 FERE Bl 5 S0k H ON MS

Plant; ratio height of insertion of

peduncle of upper ear to plant length
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No. Characteristic Type of expression Observation method

28 S A QN MG
Peduncle : length

29.1 S KE(HRKR) ON MS
Ear; length (inbred lines)

29.2 SRR K (e QN MS
Ear; length ( hybrids )

30. 1 REL.HER(AXR) ON MS
Ear: diameter(inbred lines)

30.2 JRE B (ZRACRh) ON MS
Ear; diameter( hybrids)

31.1 R EOB(ERR) ON MS

Ear;number of rows of grain

(inbred lines)

31.2 ESRE SR ON M
Ear: number of rows of grain( hybrids)

32 L 2SN PQ VG
Ear; shape

33 ESE WS R QL VG
Ear;number of colors of grain

34 AGE F TR K OFFRL . 28 R QN VG

Only varieties with ear type of
grain ; sweet ; Grain ; intensity of yellow color

35 A FH T K L ON VG
Only varieties with ear type of
grain; sweet ; Grain ; length

36 A TR R K AP, QN \(¢
Only varieties with ear type of
grain ; sweet ; Grain ; width

37 BOE TR PR AR QN VG
Only varieties with ear type of

grain ; sweet ; Ear ; shrinkage of top of grain

38 LR TRE I PQ VG
Grain ; type
39 SR FH 568 T K L FRE  ToUs - 2 PQ VG

Only varieties with number of colors of grain: Single col-
ored : Ear; color of top of grain

40 AGE T EA 6 K PR 3 T E A PQ VG
Only varieties with number of colors of grain: Single col-

ored ; Ear: color of dorsal side of grain

41 FERL JEAR PQ VG
Grain ; shape

42 FlAh B AL AU (5 L QN VG
Cob : anthocyanin coloration of glumes

43 AGE F TR T KPR SR AR QN \(¢

Only varieties with ear type of grain:pop:Type of popped grain
PQ Al B MR ; QL ST PR 5 QN i Mok s MS - AN ACI s MG - BEARIN 5 VS AN H I VG BFAA H

PQ : pseudo-qualitative characteristic , QL qualitative characteristic, QN : quantitative characteristic , MS: single measurement, MG : group measurement, VS;

single visual observation, VG group visual measurement
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Fig. 1 Interface of the databse for similar variety screening
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Table 2 Scores of the investigatged characteristics of maize varieties(in number of notes)

. FBEA 958 SEE 335 B o81 K108 B 7-2 KB5S WHL20 TRER 16 B 605 i KAENR
Variely Zhengdan Xianyu Ludan Nongda Chang  Zheng PH4CV PH6WC o Xundan Shendan Denghai Maximum
958 335 981 108 7-2 58 20 16 605 range
GivzR/ 146 46 32 28 66 77 25 53 32 15 14 10 /
PR 1 char. 1 3 3 3 3 4 4 3 4 4 3 3 3 4
PEAR 2 char. 2 3 2 3 2 3 2 2 2 2 3 2 2 3
AR 4 char. 4 3 3 3 3 3 3 3 3 3 2 2 3 3
PR 6 char. 6 4 2 4 2 3 2 2 2 3 1 3 2 4
PEIR 8 char. 8 5 5 5 4 3 4 3 2 4 3 3 2 5
AR 9 char. 9 1 1 2 1 1 1 1 3 1 1 1 1 3
PEAR 10 char. 10 1 5 5 5 3 2 2 4 5 3 5 5 5
PEAR 11 char. 11 3 4 4 3 3 4 1 3 4 4 1 2 4
PEAR 12 char. 12 3 3 3 2 2 3 3 2 3 2 1 3 3
PEAR 13 char. 13 3 4 4 3 4 2 2 3 4 2 3 4 4
YRR 14 char. 14 3 4 4 5 3 3 2 2 4 2 5 2 5
PEIR 15 char. 15 4 4 3 4 4 4 2 3 4 4 3 4 4
YRR 16 char. 16 3 3 3 3 3 2 2 2 3 2 3 2 3
PR 18 char. 18 3 2 2 2 4 2 3 1 3 3 3 1 3
PEAR 19 char. 19 5 4 3 4 2 4 2 5 3 4 2 2 5
PEAR 21 char. 21 5 4 3 5 4 4 2 3 4 4 5 4 5
PR 22 char. 22 4 4 4 3 3 3 4 3 3 3 2 4 4
IR 25 char. 25 4 3 3 4 4 2 4 4 4 4 / 3 4
TR 26 char. 26 3 3 3 3 4 4 3 2 4 3 4 3 4
MR 27 char. 27 4 4 3 4 4 4 3 2 4 2 4 2 4
PEIR 29 char. 29 4 4 4 4 4 4 3 3 4 4 4 2 4
1R 30 char. 30 4 3 4 4 3 4 3 3 4 4 3 2 4
AR 31 char. 31 4 3 3 3 4 4 2 3 3 3 3 2 4
PR 33 char. 33 0 0 0 0 0 0 0 0 0 0 0 0 0
PEIK 38 char. 38 3 3 3 3 3 3 3 1 3 3 1 2 3
PEAR 39 char. 39 2 1 / 1 1 2 2 2 3 2 2 1 3
PR 42 char. 42 1 3 3 2 1 3 1 1 3 1 3 2 3
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Table 3 Range of note for reference vairieties corresponding to each note of a candadate variety

FH 37 ity o 2 AR 50 i ) 25 i o R I RS A U T

HER Range of note for reference vairieties corresponding to each note of candadate varieties
Characteristics

1 2 3 5 6 7 8 9 10
PR 1 char. 1 1-~2 1-~6 2~7 2~8 3~9 3~9 4-~9 5~9 6~9 *
PEIR 2 char. 2 1~2 1~4 2~5 2~5 3~5 * * * * *
PEAR 4 char. 4 1~3 1~4 1~5 2~6 3~7 4-~8 ~9 6~9 7~9 *
AR 6 char. 6 1~3 1~5 2~6 2~7 2~8 3~8 4-~9 ~9 6~9 *
TR 8 char. 8 1~3 1~4 2~6 2~8 2~8 3-~8 4-~9 4-~9 5~9 *
AR 9 char. 9 1~2 1~4 2-~5 2~6 3~7 4-~8 ~9 6~9 7~9 *
AR 11 char. 11 1~2 1~4 2~6 2~17 2~8 3-~9 4-~9 5~9 6~9 *
PEIR 13 char. 13 1~3 1~5 2~6 2~7 2~8 3~9 4-~9 5~9 6~9 *
AR 14 char. 14 1~2 1~5 2~6 2~17 2~8 3~9 4-~9 5~9 6~9 *
AR 15 char. 15 1~2 1~5 2~6 2~17 3~7 4-~8 5~9 6~9 6~9 *
AR 16 char. 16 1~3 1~4 1~5 2~6 3~7 4-~8 5~9 6~9 7~9 #
AR 18 char. 18 1~3 1~4 1~5 2~6 3~7 4~8 5~9 6~9 7~9 #
AR 19 char. 19 1~5 1~6 1~7 1~ 1~9 2~9 3~9 4-~9 5~9 *
AR 21 char. 21 1~3 1-~5 1~6 2~17 2~8 2~9 3~9 4-~9 5~9 #
PR 22 char. 22 1 ~4 1~5 1~6 1~7 2~8 3~9 4~9 5~9 6~9 *
PEIR 25 char. 25 1 ~4 1~5 1~6 1~7 2~8 3~9 4-~9 5~9 6~9 *
PR 26 char. 26 1~4 1-5 1~6 1 2~8 3~9 4-~9 5~9 6~9 <
PEAR 27 char. 27 1~4 1-5 1~6 1 2~8 3~9 4-~9 5~9 6~9 *
PR 29 char. 29 1~4 1~5 1~6 1 2~8 3~9 4-~9 5~9 6~9 *
PR 30 char. 30 1~4 1~5 1~6 1 2~8 3~9 4-~9 5~9 6~9 *
PEAR 31 char. 31 1~4 1~5 1~6 1 2~8 3~9 4-~9 5~9 6~9 *
4R 33 char. 33 1 2 3 ~ ~ ~ - - *
AR 38 char. 38 1~3 1~4 1~4 3-~5 4-~5 6 7 8 9 *
AR 39 char. 39 1~2 1~3 2~5 3~6 3~7 3~7 5~7 8 9 10
PEAR 42 char. 42 1~2 1~4 2~5 2~6 3~7 4-~8 5~9 6~9 7~9 *
VN3
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