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Phenotypic diversity and group classification of
maize landraces in Tibet

MENG Zuging, SONG Fengping”
(Tibet Agriculture and Animal Husbandry College, Linzhi 860000, China)

Abstract The objective of this study was to evaluate the phenotypic characterization and reveal group classification of
Tibet maize landraces. One hundred and seventy-nine maize landrace varieties from Tibet were used to carry out
phenotypic studies. All materials were planted for a 2-year phenotypic characterization of 36 traits. Shannon-Weaver
diversity index was calculated based on the phenotypic estimates. Euclidean distance among the 179 maize landraces
was calculated based on phenotypic traits,on which the ward cluster analysis was carried out. The result showed that
high level of diversity was observed in the accessions from Tibet maize region. The Shannon-Weaver diversity indices of
20 agronomic traits were more than 2.0 in 36 agronomic traits,among which the especially kernel color reached 2. 27
reflecting the characteristics of rich color of accessions from Tibet maize region. The 179 maize landraces were
separated into 3 groups by the ward clustering analysis, including late-maturing with high stem genotype, early-maturing
genotype from alpine region, hard kernel genotype from dry-hot valley region. The third genotype was the main local
germplasm with Tibet characteristics from Tibet maize tradition main plant area. In general, there high level of
phenotypic diversity was existed among Tibet maize landrace varieties; Diversity was of great importance in analyzing
the ecological evolution, which provides theoretical basis for Tibet as an important afferent path of maize in China.
Phenotypic summary statistics revealed that landraces of each group possessed a distinct phenotypic characterization
indicating high potential utility of these germplasm in maize breeding and cultivars improvement.
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Table 1 Name and origin of the tested maize landraces in Tibet collection

%= i 4 KR % 5 i 44 e
Number Name Origin Number Name Origin
1 R B I i B B 45 FiE-3 MZ TN R
2 #R-2 B R T R 46 Kil-4 T B
3 BRHK-3 B R T R 47 Fil-5 W R
4 BRF A B AR T R 48 K6 M B
5 BRR-5 B R T R 49 B8 88 K B T P e B
6 EERIEE KL B R T e 50 e T 88 K BB T e
7 EERIEEK-2 B R TP e B 51 B e 16 -1 B AT e B
8 I EK-S B i B B 52 e e V-2 B T R B
9 EERIEE KA B R T R 53 Je A AR5 B
10 AL 22 B R T R 54 AR R T R B
11 FHEREX B R i B B 55 L HEK R T A
12 4w I 22 B R T R 56 B E K MR AR B
13 HEeHIMZ B R T R 57 BB I T AR B
14 FR-1 EE NN ZR=S 58 = oTH AT AR B
15 FIAR-2 EE YNGR 59 B AT R
16 FAR-3 B A TG B 60 PACE RS AR5 B
17 R4 EE AN =S 61 TR BT 72 5T B
18 HIAR-5 EFINIPAN R 62 B2k O P B i e B
19 -6 ¥ NN R 63 B E K- BB T e B
20 FIAR-7 B\ 1E 5 64 Ak H KA1 B AR T R
21 FIAR-8 BT\ B 65 BIAEK-2 B T R B ith
22 FIAR-9 N AN Rz 66 PAHEK-3 B T P e B
23 AL B s B 67 A= B AR T R
24 R 21 4l AR B 68 P EHNAT B A T e B
25 R 1 R i B 69 BHEKRA BT e B
26 (SR MR R 70 Mk B E k-2 BB T e B
27 [ ZIRE | AR B 71 iR F k-3 B T e B
28 XY Bk T B 72 iR B E k-4 B R T BB
29 Gk Lk MR 73 iRk F £ K-S BT e B
30 INE S AR i 74 iEie SRS S 5 AT £ L
31 AR INE R B H e vT B 75 AR B E k-7 B R T R
32 RN AL BT A2 5T B 76 IR S B T e B
33 AR B8 A2 oT B 77 ETA S B AR T R
34 -1 B AR T £ R B 78 PE A B AR T A R
35 -2 B R T R 79 AR Sy B T P e B
36 k-3 B R T R 80 PPN SESE S BT e B
37 Zm-1 B4 R T R 81 Sk E i 22 B T P e B
38 ZEM-2 B R T e R 82 k-1 B R T R B
39 2M-3 B R T B 83 hnik-2 BT e B
40 ZHE-4 AT 2 B 84 k-3 AT £ L
41 HE-1 B R T e R 85 k-4 B R T R
42 HE-2 B A T A B 2 86 Jnik-5 B AR T 1 R
43 i1 MEHEER 87 Jnik-6 B AR T R
44 Kil-2 R R 88 Prp-1 BB T e B
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Number Name Origin Number Name Origin
89 +FR-2 B A2 TT B 135 Rill W R
90 ith k-1 B AR R 136 074 11 E K B AR T RE B
91 k-2 B R T R 137 9074 B E K B R T E B
92 k-3 B R T R 138 IV 8 B AR H e D) 7l 45 L
93 ith -4 BB TP e B 139 IV 30 7 1L I o I 7l 25 L
94 R -5 B BT e B 140 AT EK-1 AR5 B
95 Y AN B BT R 141 A EK-2 MW REEE
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97 fr ¥Ry F=1 143 EMEX MRS
98 B k-3 ¥ Nivawie= 144 H4 O BT e B
99 LUIESSESE S B R T R 145 LREER S W R
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117 AR HEK-2 ¥ TRy s R 163 KA Ot AR AR B
118 HER-1 MR T EERE B 164 KA ZR-1 AR AR B
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Table 2 Construction of the synthetic maturity index

Bk N[ N [E PEH FR1E Criteria

Index Max Min K Early f Middle e Late
Hili i /d Tasselling 109 40 40~70 71~90 91~109
it 224 /d Silking 129 46 46~70 71~90 91~129
FEM R A 21 7 7~12 13~16 17~21

Numbers of Leaf stalk
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Table 3 Classification of phenotypic estimates of related traits of Tibet maize landraces
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Table 7 Cluster analysis based on Tibet landraces maize
2014 %52 2015 %% 9 AF BOK T A R

2014 Identification

2015 Identification

i A
Code

AEL

Number

il A A
Code

AEL

Number

Two years
clustering

repeat rate

44,45,55,56,57,58,59,96,112,
113,114,115,118,119,120,121,
136,137,149,151,153,154,155,
156,157,158,159,161,162,163,
164,165,166,168,169,170,171,
172,173,174,175,176,177

43

44,45,55,56,57,58,59,65,79,
89,113,114,118,119,121,129,
130,131,137,138,153,154,155,
157,158,159,160,161,162,163,
164,165,167,168,169,170,171,
172,173,174,175,176,177

43

37,38,39,40,49,50,51,52,100,
105,106,108,111

13

2,10,14,15,35,36,37,38,39,
40,41,42,43,46,49,50,51,52,
64,72,95,99,100,105,106,108,
111,124,125,128,135,140,142,
166

34

1,2,3,4,5,6,7,8,9,10,11,12,
13,14,15,16,17,18,19,20, 21,
22,23,24,25,26,27,28,29,30,
31,32,33,34,35,36,41,42,43,
46,47,48,53,54,60,61,62,63,
64,65,66,67,68,69,70,71,72,
73,74,75,76,77,78,79,80,81,
82,83,84,85,86,87,88,89,90,
91,92,93,94,95,97,98,99,101,
102,103,104,107,109,110,116,
117,122,123,133,134,135,138,
139,140,141,142,143,144,145,
146,147,148,150,152,160,167,
178

113

1,3.4,5,6,7,8,9,11,12,13,16,
17,18,19,20,21,22,23,24,25,
26,27,28,29,30,31,32,33,34,
47,48,53,54,60,61,62,63,66,
67,68,69,70,71,73,74,75,76,
77,78,80,81,82,83,84,85,86,
87,88,90,91,92,93,94,96,97,
98,101,102,103,104,107,109,
110,112,115,116,117,120,122,
123,126,127,132,133,134,136,
139,141,143,144,145,146,147,
148,149,150,151,152,156,178,
179

102

81.07%
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Table 8 Summary statistics of 3 maize groups on main phenotypic traits and the sample source

I T4 PR % R Y6 2014 %5 2014 Identification 2015 %5 2015 Identification
Summary Characteristics &- K1 KBt 2 KEES3 izl KBt 2 HBE 3
parameter source Group 1 Group 2 Group 3 Group 1 Group 2 Group 3
i Ak 43 13 113 43 34 102
Number of
accessions
Y H 0. 00 76.92 0. 00 0. 00 50. 00 2.94
H7 ! th 39.53 23.08 100. 00 44.19 50. 00 93. 14
Maturity
i) 60. 47 0. 00 0. 00 55. 81 0. 00 3.92
- it Ar 58. 14 100. 00 63.72 60. 47 97.06 55. 88
R/ % N
K | i [a] 32.56 0. 00 25. 66 30. 23 2.94 30. 39
t
ermel bybe o 9. 30 0.00 10. 62 9. 30 0. 00 13.73
4P 25.58 0. 00 8.85 16. 28 2.94 12.75
=g/ 53.49 0.00 2.65 62.79 94 0.98
I B 4. 65 0. 00 15. 04 4.65 14.71 15.69
™ 15 B 0. 00 0. 00 8. 85 0. 00 5. 88 7.84
X PR 6.98 69. 23 52.21 6. 98 55. 88 48. 04
Sk M/ % .
Vi 9. 30 30. 77 7.96 6.98 11.76 10.78
Sample source n
V==Y 0. 00 0.00 0. 00 0.00 2. 94 0.00
Kk H 0. 00 0. 00 0. 88 0. 00 0. 00 0.98
G E 0. 00 0. 00 1.77 2.33 0. 00 0.98
B 0. 00 0.00 0.88 0.00 0.00 1. 96
58 EL 0.00 0.00 0.88 0.00 2.94 0.00
K9 FHERMAEMINEERLFHHREVEN
Table 9 Phenotypic evaluation of 3 maize groups
i e — % o
K SRR ey wrg A/

: 3 I~ HERS . e DL ” , AT . .
o N . PR /em i /em FEHL/cm . YA HARE/g
R ZH Primary cm em 7

Plant Ear Ear Row 100-kernel
Maize Parameter tassel Tassel ) Ear ) Ear row )
height length  diameter kernel weight
group branch length height number
number
number
SEH{E Average 17 38.09 285.78 130. 83
KR 5% KAH Max 29 50. 00 365.67 217.00
Group 1 f%/MBE Min 7 28.50 202.67 70.00
BRFZH/ % CV 23 11 12 23
SE#4{H Average 10 31. 30 186. 85 60. 29 13.81 39.08 12 24 26. 40
HHE 2 fKRMH Max 20 45.70  271.17  116.17  19.40 45.55 16 36 37.38
Group 2 fx/MBE Min 2 14.75 101. 33 14. 00 8.33 19.58 8 15 10. 93
R RE/ % CV 41 23 22 43 19 12 12 19 20
SEH{E Average 13 37.56 230. 21 85.63 17.94 44. 06 13 32 32.72
FHE 3 I KME Max 30 54,25  356.67 169.00  23.57 54. 77 18 42 49. 68
Group 3 #x%/MH Min 4 25.00 155. 67 39. 50 12. 67 34.50 8 20 15.78
R RE/ % CV 33 12 14 29 12 8 15 12 19
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