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DUS Test for Standard Varieties of Maize Grown in Ecological Regions on Low
Latitude Plateaus
YAO Zongze', YANG Yan’, ZI Zhenlan’, YANG Xiaohong', LIU Yanfang', WANG Shimin’ "

(1. Quality Standards and Testing Technology Research Institute, Yunnan Academy of Agricultural Sciences, Kunming, Yunnan
650205, China; 2. School of Agriculture and Life Sciences, Zhaotong University, Zhaotong, Yunnan 657000, China)
Abstract: [Objective] The DUS test for establishing standard varieties of maize suitable for cultivation in ecological areas
on a plateau of low latitude was examined to facilitate the resource utilization. [ Method] Applying 37 quantitative
characteristics of 100 maize cultivars and under the specific requirements stipulated in the Guide, standard varieties were
selected in accordance with the published “General Rules of Tests for Distinctness, Uniformity and Stability” . The chosen
maize varieties as candidates in the standard group were subjected to cluster analysis and overall evaluation by NTSYSpc
2.10 e prior to final designation. [ Result] The 29 maize varieties selected from the 100 cultivars by the DUS test used
37 quantitative characteristics that covered 159 expressive statuses, averaging 5.5 per variety and approximately 4.3
expressive statuses per specific characteristic. The clustering similarity coefficients on them ranged 0.784 1— 0.909 8.
[ Conclusion] There were 29 maize varieties selected by the DUS test as standards. They encompassed a wide range of
agronomic traits and phenotype expressions with statistical meaningful representation of maize for breeding program in the

regions.
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Table | Names and types of 100 maize varieties tested

A WFARR RREE || BRSO SRS R || SRS RS RRREE || RFwS SRER SR

Varieties Varieties Varieties Varieties Varieties Varieties Varieties Varieties Varieties Varieties Varieties Varieties

number name types number name types number name types number name types
1 AA323 Ccs 26 BHEEYS CH 51 HZ E918 CH 76 JII .99 CH
2 AA128 cs 27 Y A=EVAS CH 52 HIHST CH 77 299 CH
3 AA235 cs 28 11999 CH 53 HH2S CH 78 75 F369 CH
4 A001 cs 29 FEHE3S CH 54 K ER402 CH 79 JiFE3612 CH
5 S01 cs 30 PASERE= CH 55 [IASIRES CH 80 %1828 CH
6 S02 cs 31 HEE2S CH 56 HHELS CH 81 217 CH
7 S03 cs 32 pEES RS CH 57 135 CH 82 TiF£939 CH
8 DT006 CS 33 PRE129 CH 58 HATETS CH 83 ZH99 CH
9 DT12832 cS 34 B+ £ 198 CH 59 TS CH 84 Tt 731 CH
10 DT33631 cs 35 HH25 CH 60 = Hi8311 CH 85 TiAr313 CH
11 DT3363 CS 36 JEE99 CH 61 7R 1002 CH 86 HESI8 CH
12 BC57 CS 37 B 1 5109 CH 62 Z=Hi909 CH 87 L3105 CH
13 TRWX-9 ws 38 HEELS CH 63 =208 CH 88 Jii BAE LS WH
14 DT5133 cs 39 WIS CH 64 FH 160 CH 89 ZEI13S CH
15 DT37465 CS 40 WHELS CH 65 H2Z K666 CH 90 FHELS CH
16 DT1461 CS 41 i fFEf 4 SH 66 B4 68 CH 91 Hlif2T CH
17 DT37466 CS 42 PR VASS SH 67 =202 CH 92 KEE211 CH
18 DT1581 CS 43 1699 SH 68 42741588 CH 93 JEE817 CH
19 DT6413212 cs 44 PYGaRseES) SH 69 RS S CH 94 JE £ 209 CH
20 DT43774 cs 45 K520 SH 70 K707 CH 95 E #1520 CH
21 TS CH 46 mt RIS SH 71 RFE668 CH 96 11618 CH
22 IR 788 CH 47 HifkE3 5 SH 72 542273 CH 97 I R711 CH
23 BHS CH 48 EHF212 CH 73 =R10% CH 98 A 203 CH
24 HAHEI0S CH 49 TE68 CH 74 AT EL958 CH 99 ME2S CH
25 HHS CH 50 BHEES18 CH 75 7 7g K99 CH 100 Tl 75 SH

Fh 7B “CS. WS, CH. SH. WH” M 51HER “HBEKELR. MAEKAL R, WHT KRR, BT RIFAH . MR ERSH.

CS: common maize inbred lines; WS: waxy maize inbred line; CH: common maize hybrid; SH: sweet maize hybrid; and WH: waxy maize hybrid.

15 °C 247, EFEM A 1200~ 1400 mm, 4EFHT 28, 41T IX . WEERAEY YT, FREEEKH—
I 235d, KB RAMEILX AT, 2IREE, H, AR B T 20224 4H 298 M, 5H
V4%, 47BE 75 cm, YEFE 35 cm, &y W4 X B8 22 HbAsmley . En. BNERWRE 2k, B
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Table 2 Codes and names of 37 quantitative characteristics

amber Characters name mber Characters name amber Characters name
2 A HorHEEEEREGORE 16 TR RS R 29 A B
3 R SREFRREE 17 HERE:  BRARAL A PAE b 30 Rl KE
4 Aok 391 18 SHERR: BRm LA DA R R 31 R HAR
5 iz 19 TR —RMIBEH 32 R BT
6 FRk: bEIH 5 AT A 20 HERE: MBI RE 33 Rl TR
7 R SRR 21 R T FIIRE 35 BSOS TR K. FPhsE G
9 WA 220 R R 22 R SCRPRAEE R (R 36 PUER TR KPR
10 HERd: JEZEE R G R 23 M KB 37 DUE A FEF KRR oE
11 HERE: /T RE 24 M SR 38 POEFTHEEER: PRSI
12 HERE: U S R G 25 e AT R G R 39 KRL: A
13 HERE: AU G (R 26 MRk RALE R 43 T BURAEERE G
14 TR BT PR R E GRE 27 bR
15 HERE: DS R4 28 bR RO Sk

1.2.3 ERARAE AP 6 i

P ARARUE A O R ) TR AE R
PR RT3 B BSR bR o 5 RORE B 5 3R A
PERF B MBS AT, PEARFR IR 19728 540 FES )
e, ARdES AP RS TR D, I AR
KM KL RZHEI ., K 100 X504 R 37 B
ARG , AT b5 o 5 R0 % ek 3 (4R ) Y
A 9RO BRI T 1 A B o U
AlREEE AR 1L 3. 5.0 7. 9O XTI AYIR A
XA 5 A RIRS AYPEAR AR vl S FhOL AT R L e
SR 2. 4 KR ARAS s XA 4 A FRIBRE
AR, ARUEA S AT RE AL S A SR ANAS Sy 20 3 X AR
Ao TERXAERJEINS 18 i b o A e W L BE
Gy RAEARBIERT AT L B B s/ T 75 2 1 b
E AR, DTSR I R A o AE A v SRR R
11 I e B O VN BB N L R T
e Mo e bn o Bl . FRAR 96 75 L0 B AR IR
OR AT — B SRR, R F AR A B
i, MBRITAR S

124 ERIRESAMR LT

L35 AR 1 I RO L DA I A A T RO
AR E R EE AL, B D R R Al WA
Xof T AR S 5 e A AR HE BE AT A A . A
JH NTSYSpc2.10e 4t i1 8 similarity 7 /7 i1 55 AH
IF %, VA Clustering F2 /7 H SHAN #E47AE AL ZH -
¥ 3 (unweighted pair group method with arithmetic
mean, UPGMA ) K70 Hr 2%, 2 5 K bt ol 1) 3 1
RERGW .
2 BR5 N
21 37 MERIERER

M6 3. 4 TP PR 38 0 R OB L /M B
T AT, WS MR 37 R A 48 R 28R A
WRAEBA s34, ABTER BRI 5 KBRS B
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Table 3 Descriptions on appearances of maize under study

PR g 2 Ty AR L2

(Eii)r\aft:s mAE %/J.\ & ‘E}“\;ﬁi Coefﬁcif i\ fzriati on/

number Max Min area %
2 8 1 1~8 27.69
3 3 2 2~3 20.41
4 9 1 1~9 24.98
5 9 1 1~9 25.08
6 6 2 2~6 23.89
7 6 1 1~6 33.73
9 7 1 1~7 56.57
10 7 1 1~7 42.86
11 5 2 2~5 18.88
12 8 1 1~8 71.48
13 8 1 1~8 35.34
14 8 1 1~8 48.33
15 7 2 2~7 29.08
16 6 1 1~6 42.93
21 3 1 1~3 30.93
22 8 1 1~8 51.13
25 7 1 1~7 76.17
29 4 1 1~4 38.24
33 3 1 1~3 15.07
35 6 4 4~6 10.00
36 7 6 6~7 7.19
37 7 6 6~7 5.70
38 4 3 3~4 14.34
39 8 1 1~8 45.39
43 9 1 1~9 110.89

x4 ETHRMBENEMNKBRER

Table 4 Descriptions on measured qualities of maize under

study

B s 4 1 BE 2 g S 4 AR BV Z K

gl:lfr:i:s R %/Jiﬁ Bz foﬂjelri Z;fr]:gﬁe C(ffjgcijf(of

number Max Min Range area value  variation/%
17 476 217 259 21.7~47.6 373 14.02
18 37.5 154 221 154~375 27.6 15.11
19 24.5 1.8 227 1.8~24.5 9.1 53.42
20 30.5 9.7 208 9.7~30.5 213 20.67
23 112.0 42.0 70.0 42.0~112.0 90.1 14.21
24 12.1 5.9 6.2 59~12.1 10.0 11.65
26 208.6 244 1842 24.4~2086 1156 31.42
27 4337 1374 296.3 137.4~433.7 290.9 19.55
28 0.6 0.2 04 02~0.6 0.4 18.93
30 21.7 1.1 106 11.1~21.7 17.3 11.37
31 5.6 35 2.1 3.5~5.6 4.8 8.46
32 18.5 11.8 6.7 11.8~18.5 14.8 9.63

BAE 5.70%~ 110.89%, L, 28 5 REE 15%~
20% HITERAT S A, /NT 15% BIMRA 10 4>, HiAflk
PR B A8 5 R B KT 20%, BB R Z 50PEk b
AT BB B O R, 100 ANBFFE A RMI SR BT
M.
22 EARIERMIFIELER

T AL 6 100 A2 50 A4 ek AT I (v oA R 55 A R
8, JFENE CRAB ) Hbm e f R sk 5 1 SR R 17 0
Vo bR SRR O e 4 R AN S i, Lk E] R oK
PRUES R 294, A 1 MR ER AL R . 8
WEKALR . ARG ERISR 6 AT K
ZERIRN 13 ANl K238, ARifE s AT AT A 55 37 A
Bom ek, R 159 FhFREARE, PR AT
NP SS PR R IR . K Fh AAL28, 2R
520 AT 43 SR 6] 19 A1 18 S MR 19 R BIR A, S02
AR 12 AR IR RES, SO1 TR 11 SR
) &5 R 2, DT1581 0] 7R i 10 A~ 1R 19 % 35 4R
A&, A001 AJ /R 5] 8 SRR By KB IRAS, DT12832,
e H E 999 Al s ] 7SRRI R IRRAE, EHE
35 B lBAE 1SRG 6 MR R IR, FitE
35, WA 1S, BRE T SARHE S MR E
IRA, DTS133, BEAE 109, J7F T 939 nl /R 4
PR B F IR, S03. TRWX-9., =i £ 125,
B2 5. il 7 SRR 3 AMRIR R RRES, B
FE 198, HH 60, Pirg L 99 Al /R 2 A~k i 3
BRA, WEFEE, ZilE 115, B 731, o
135, MR 2500 /R ) 1 Rk a9 kRS FH
BEAPER A 4.3 A VIR e 2800R 28 7T 4 b o it FeboR
B, He, mZMHIRE 5 MR BRI W AR
W R B, AECE s SRR A TR
RIRRE W YARAE T FOR G, Wt F gt @R,
23 FRERMBRAESH

A BE A B (14 29 A4~ T RARE i RO IR ER
S FERY, I NTSYSpe 2.10e G5 314 %) 7 1 16 £ oK
PRAE SR AT RIS M, AT R E 1R .
BIRAT, ARG 0 6 (19 29 /> T K AR v b 1a] 4 4 4L
ZHHR 0.7841~0.9098, fh B 45 43 1 R 28 T 34,
44 1 45 X b A R AR AL R R R, 0 0.9098,
LA K 22 B0 B Ta) 9 AH BL R FE 0.8051~0.8889,
PL0.784 1 SRy AT, AT LLKE 29 A5 i i Fh 43Sk 4
B, BT RBEEE 6 NF, A 21%, EEN
AILET . KR BT Ag Fok A 55 2R BFEL 5 23 4
P, 2905 79%, FEARE I MEREKRARLR., 84
30 F K [ 58 R 14 A0 E K LSSl
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Table 5 Selected standard varieties of maize

YT RS
Varieties

a2 R PRGw 5 MRIBRENY

b Varieties name Characters number and code of expression status
number

201, 32, 4D, 50D, 7)),
11 (5), 14 (5), 16 (1), 17 (5),
2 AA128 18 (5), 20 (3), 22 (1), 23 (3),
25 (1), 27 (6), 29 (4>, 31 (5),
32 (5), 43 (D

10 (3), 11 (3), 12 (&), 13 (3),

4 A001 2 (1), 23 (4, 25 (), 29 (2
2(5), 9 (1), 10 (1), 14 (1),
5 S01 15 (3), 21 3), 22 (3), 24 (3),
26 (1), 27 (3), 28 (1)
4(5), 505, 9 (), 13 (D,
6 S02 19 (1), 20 (1), 21 (2), 22 (5),
2 (1), 28 (3), 30 (5), 39 (2)
7 S03 26 (5), 27 (9), 30 (D)
. 12532 6 (2), 20 (5), 23 (5), 24 (9),
DT 25 (5), 28 (5), 32 (6)
13 TRWX-9 23 (2), 26 (2), 30 (3)
14 DT5133 26 (5), 27 (1), 31 (7), 33 (1)
409, 509, 75,9, 16 (3),
18 DTI581 24 (5), 26 (1), 28 (), 31 (3),
32 4
s phmee 6@ 12, 143, 17 (D,

19 (7D, 27 (9, 30 (5)

19 (5), 24 (9, 26 (9), 31 (1),
32 (7, 33 (D

9 (5, 24 (3)

30 ASERE=

34 EFEFE198

37 P& [ 1109 19 (9), 23 (7), 24 (5), 33 (3)
42 =Mt EIR2S 23 (3), 28 (1), 36 (7)
44 PYRERERC2 6 (6)

4 (3), 5@3), 13 (1), 17 (3),
18 (3>, 19 (3), 23 (1), 24 (1),
45 2R 520 26 (1), 27 (1), 28 (3), 30 (3),
31 (5), 32 (5), 36 (6), 37 (6),
38 (3), 39 (&)

46 RIS 35 (6)
26 (3), 27 (3), 35 (4), 37 (D),
47 B FERH 3
38 (4)
7 (3), 10 (5), 16 (5), 23 (5),
|‘| =)
55 e 28 (9)
. o 13 (5), 26 (7), 27 (1), 32 (3),
58 HAAETS 39 (4)
64 FH 60 12 (2), 30 (D
75 i F99 26 (5), 43 (5)
82 JisEEE939 15 (7), 18 (7), 25 (3), 28 (5)

84 T #4731 43 ()

14 (7>, 15 (5), 27 (5), 31 (3),

Fii SR A 1S
88 i G 39 (8), 43 (9)

89 =135 12 (4

91 wHir25 10 (7), 20 (7>, 28 (7)
99 MEE2S 43 (3)

100 T 75 2 (1), 4 (1), 5D

5 = H P S T AR B T R bR R R B R R G . 1 S
HOT g bR e AR G K RIE RS
Datum in front of parentheses on 3" column is code of agronomic trait; that
within parentheses, code of expressive status.

3 itk

3.1 EREREMMAYTFIE

(4R ) 7 b 4R A3t b o 5 7E S L IR B 2
P FRAREI L, 78 FLE MR T 73 1] 14 A o i b 48
L TRBI AR, N RE A BIAR 4 5 7R ) 1R A
FH o R — 2ok AR e MR, SR REAR A &
SRS, YT (FER) PR AR bRE S R L
Hag &N E, Zescih SR/ EB, i BSR4
JEUAE 25 DXl A T N R A, T AR ik 25 7 L
B, bR AE SRR VR R e A BRI 1Y B HE .t
F oK A 58 FR XIREE W A A sS Rl MRk R
BRSSP HE A Gy Z AR 5, I LA 53
MR R e S R MR AL H AE REE L . B A TE Y
29 AR AE i R 258 BT 20 A AR, 20 EBY
70%, HAZEHRA 9AEF . IR REE, Rl
T 114 29 A 4 it Pl A S P bR ) 1 o 2 A R A A
Re R AN OIME R, AE— s B B U B A I 55 0 B b
RHI Z RS
32 ERtERMEBRGUER S

5 gy U ep B 0 R bR o S RO LE
CHEmE ) b S 59 A FORARAfES R, 5% 37 MR
PR, R 164 A FRIIRAS, FI BB HE L RlUR
) 2.8 AR FDORAS o 2012 4 AP Hh iR o
Fhdtit 554, B 37 M EE IR, R 159 3k
KA, PR FRAES R ORI 4.3 AR FERRE
AR B 0 e T 29 4> T K SRR R b o S R, 7
=37 B, R 159 N FRIORE, SEEHEA
fn AT R ] 5.5 AR R GR AR A . LT LA
29 AN U it RO R ) G PR IR R DOIRAS B WA H
ZHTPIAIRA (HE ) bR ES ARGl £, HOF
PR SRR AT 7R B MR R RS B UR R e,
AN TAERRARSAS . W TAE R RBOR I . &
i E A A I A e A R 2 A KA o i
TR 8 M MUAR A 59 A EORFRUES RN, ZATRRA A
SSAN T K ARAE S Fh, (R Z A A 22 5 SR LA
84 ULBHECHT CHREE ) P i E K bR S AR Z 50
FH - Z2 A Wi 0 e 10 AR SR, (AR T RS A
(AR Ak B i il [ B 6 A 25 2 R 7 RE D e s, 3R
1A 62 i KA o 07 56 7 T A RIS, B
SR SR, ELE AR R R
33 ERRERMBASH

R B 5 5 25 SR AT L JH1 S O 2 1) KA v o o )
AR 5] R B 0.7841~0.9098, #ai A 4 e
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Fig. 1
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