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Phenotypic Analysis of Grain Traits of Wheat
Cultivars Registered in Qinghai Province
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Abstract: In order to systematically understand the characteristics and their correlation of grain pheno-
typic traits,six grain traits (length,width,length/width ratio,area,density index,and thousand—grain
—weight) of 66 wheat cultivars registered in Qinghai province from 1957 to 2009 were analyzed. The
materials were planted in a high yield region (Qaidam Basin) in Qinghai province for three years.
These cultivars were clustered into four groups based on grain traits. Thousand —grain— weight was
significantly correlated with length/width ratio and highly significantly correlated with the rest of four
traits, which indicated that the above parameters could be used as indicators for thousand — grain —
weight selection. There was no obvious change among cultivars released in different stages,which in-
dicated that the selection effects on thousand— grain—weight was weak in the past decades in Qinghai
province. More work need to be done to improve thousand— grain— weight. Four cultivars with thou-
sand—grain— weight over 60 g are important germplasms for wheat breeding.
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Table 1 Wheat cultivars and their registered periods
Period Numbgr (?[ Cultivar
materials
20 80 6 Abo. 182 Gaoyuan 182, 3 Xiangnong 3. Mobo, 506 Gaoyuan
Before 1980 s 506, Huzhuhong
20 80 338 Gaoyuan 338, 524 Qingnong 524, 469 Qingnong 469, 304 Hanhai 304,
1980s 12 602 Gaoyuan 602, 11 Humai 11, 12 Humai 12, 044  Chaichun 044,
533 Qingchun 533, 236  Chaichun 236, 9 Xinzhe 9. 018 Chaichun 018
20 90 22 466 Gaoyuan 466, 465 Gaoyuan 465, 415 Qingchun 415, 1 Dongchun 1,
1990s 891 Qingchun 891, 901 Chaichun 901, 356  Gaoyuan 356, 158 Gaoyuan
158, 811 Zhangchun 811, 570  Qingchun 570, 254  Qingchun 254, V028
Gaoyuan V028, 853  Minhe 853, 5 Lemai 5. 205  Gaoyuan 205, 175
Gaoyuan 175, 913 Gaoyuan 913, 584 Gaoyuan 584, 932 Gaoyuan 932, 588
Minhe 588, 363 Gaoyuan 363, 448 Gaoyuan 448
10 2 13 Humai 13, 587 Qingchun 587, 671 Gaoyuan 671, 952  Qingchun 952,
2000s 314 Gaoyuan 314, 665 Minhe 665, 115 Gaoyuan 115, 3 Lantian 3,
142  Gaoyuan 142, 6 Lemai 6. 144 Qingchun 144, 26 Ningchun 26, 1
Moyin 1, 2 Moyin 2, 14 Humai 14, 20 Ganchun 20, 901 Shanhan
901, 3 Yuanzhuo 3. 15 Humai 15. 1 Tongmai 1. 37 Qingchun 37,
38 Qingchun 38, 39  Qingchun 39, 5 Caoxuan 5, 437  Gaoyuan 437,
412 Gaoyuan 412
1.2 1.2.2
1.2.1 s 250
2010  ,2012 2013 ~300 ,  MARVIN (
, MARVIN— ) N
. 3 3 s 3 o
, 2 2 m, 20 cm, ,

30 , s o 200 , 3 s
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o , o 60 g 182, 465
, = JCX HiE 363, 4 60 g
1.3 , 23 mm”,
Microsoft Excel 2007 ( 7.1 mm), ( 3.7 mm)
XD (o), C 3, 338
SAS 8.0 . 5 (58.92 g),
, SPSS 19 . 6 .58 mm?®),
9 (7.38 mm), (3. 70 mm) 9,
b
2.1 L 6
66 6 C 2. , 10.95%,
2, , ,3 39.33~66.17 g, .
50. 61 g, 56 g .
10 15.15%, s
175 66.17 g, , o
2
Table 2 Main parameters of grain traits of wheat cultivars
+
Trait Maximum Minimum Range Average+ SD CV/%
Area/mm? 24.78 16. 45 8.33 20.094+1.71 8.51
Length/mm 7.88 5.82 2.07 6.74+0.41 6.15
Width/mm 3.88 3.15 0.73 3.554+0.15 4.19
L/W ratio 2.15 1. 65 0.50 1.90+0.11 5.76
Thousand grain weight/g 66.17 39. 33 26.83 50.6145. 54 10. 95
Density index 0.002 3 0.001 9 0.000 4 0.002 140.000 1 4.15
3 10
Table 3 Ten cultivars with the highest value of grain phenotypic traits
Cultivar Thousand grain weight/g| Cultivar Area/mm?
175 Gaoyuan 175 66. 17 175  Gaoyuan 175 24,78
182 Gaoyuan 182 65.17 363 Gaoyuan 363 24. 67
465 Gaoyuan 465 61.33 182 Gaoyuan 182 24.03
363 Gaoyuan 363 61.00 465 Gaoyuan 465 23.40
338 Gaoyuan 338 58.92 671 Gaoyuan 671 22.60
901 Shanhan 901 58. 17 338 Gaoyuan 338 22.58
671 Gaoyuan 671 58.08 018 Chaichun 018 22.50
20 Ganchun 20 57.75 415 Qingchun 415 22.17
415 Qingchun 415 57.00 3 Xiangnong 3 22.15
506 Gaoyuan 506 56. 50 524 Qingnong 524 21.97
Cultivar Length/mm Cultivar Width/mm
363 Gaoyuan 363 7.88 465 Gaoyuan 465 3. 88
175 Gaoyuan 175 7.73 175 Gaoyuan 175 3.85
182  Gaoyuan 182 7.70 415 Qingchun 415 3.77
671 Gaoyuan 671 7.55 363 Gaoyuan 363 3.75
338 Gaoyuan 338 7.38 465 Gaoyuan 466 3.75
3 Xiangnong 3 7.38 182 Gaoyuan 182 3.73
018 Chaichun 018 7.25 018 Chaichun 018 3.73
115 Gaoyuan 115 7.23 665 Minhe 665 3.72
465 Gaoyuan 465 7.18 338 Gaoyuan 338 3.70
524 Qingnong 524 7.15 584 Gaoyuan 584 3.70
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Table 4 Comparison of grain traits of cultvars from different periods

Period
Trait 1957—1979 1981—1989 1990—1999 2000—2009
Area/mm? 20,4942, 44a 19.77+1. 82a 20.51+1.83a 19.77+1.33a
Width/mm 3.49+0.17a 3.53+0. 15a 3.5840. 15a 3.5340.13a
Length/mm 6.95+0.58a 6.66+0.42a 6.81+0.43a 6.66+0. 34a
L/W ratio 1.9840. 12a 1.8840.07b 1.9040. 11ab 1.8840. 10b
Density index 0.002 1240.000 11a  0.002 1040. 000 06a  0.002 124-0.000 09a 0. 002 0940. 000 09a
Thousand grain weight/g 51.8447.95a 49.61+5.68a 52.0845.71a 49,5444, 66a

(P<C0.05)

Values in the same row followed by a different letter are significantly different (P<C0. 05)

4 5
. 5% . 4
. 5 ( (P<<0.01),
4, . .
, 20 0.94.0.80  0.79,
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2.2 .
( . 3
5, 6 . . .
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Table 5 Correlation analysis of 6 grain traits

Trait Area Width Length L/W ratio Dli‘:{?;y g;‘]:il;r?lé;ilngit
Area 1
Width 0.77** 1
Length 0.90%*  0.43%* 1
L/W ratio 0.38** 0.31** 0.74*% 1
Density index 0.32** 0.44%* 0.13 —0.19 1
Thousand grain weight 0.94%*  0.80%*  0.79%**  0,25% 0.63%* 1
* X 0.01 5k 0.05
% % represent significance at 0. 01 level; * represent significance at 0. 05 level
2.3 99. 86 %, 3
6 o
¢ 5, 1 3. 65,
, 6 60.90%, N
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Table 6 Eigenvalues and eigenvectors of the selected principal component factors

Principal component factor Principal Comploncnt 1 Principal comp2oncnt 2 Principal comp?:)ncnt 3
Eigenvalue 3.65 1.68 0.65
Proportion/ % 60. 90 28.07 10. 89

Cumulative proportion/ % 60. 90 88.97 99. 86

Area 0.51 0.06 —0.22
Width 0. 40 —0. 40 —0.37
Length 0.46 0. 37 —0.04
L/W ratio 0.19 0.69 0. 30
Density index 0. 26 —0.25 0.79
Thousand grain weight 0.52 —0.11 0.11
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(14l 2 146 ,

, ,20 20 50

70 20 50 20 90

9. 1 g [1’): . o [18]

20 80 20 70 566 21
. UGJ b ’
, 20 80 0.39 g, ;

, 20 90



476

35

H

0.742 6,

#J5437 Gaoyuan 437
%J?MZ Gaoyuan 412

® %55 Caoxuans
#8304 Hanhai 304

# %144 Qingchun 144
EJEEVO%& Gaoyuan V028
57?5

HE37 angchun 37
%%044 Chaichun 044

?%254 Qingchun 254
‘B B4 Huzhuhong
# 9T Xinzhe 9

=] JEE932 Gaoyuan 932
&= Mobo

HZ11 Humaill

F# %39 Qingchun 39
H %533 Qingchun 533
SR#E65 Lemais
438 Qingchun 38
% %1% Dongchun1
5 %55 Lemais

i J5448 Gaoyuan 448
H %14 Humail4

R A588 Minhe 588

;#1853 Minhe 853

W # 15 Tongmail

# %587 Qingchun 587
#1665 Minhe 665

1 £901 Shanhan 901

#H#&415 Qingchun415s
i J466 Gaoyuan 466
1 JH465 Gaoyuan 465
% J7142 Gaoyuan 142
7 J7356 Gaoyuan 356
B J5205 Gaoyuan 205
& JF506 Gaoyuan 506
5913 Gaoyuan 913
254901 Chaichun 901
ﬁ‘3§26 Ningchun 26
F 4469 Qingnong 469
i J5584 Gaoyuan 584
25236 Chaichun 236
HF#&570 Qingchun 570
] JZ175 Gaoyuan 175
& JR182 Gaoyuan 182
[ i JR363 Gaoyuan 363
i J5338 Gaoyuan 338
" JE671 Gaoyuan 671
5‘%%0 18 Chaichun 018
H&R524 Qingnong 524
HJ1L5 Gaoyuan115
2 K3% Kantian 3
H 5158 Gaoyuan 158
# 3% Xiangnong 3

1

0 2550 7.510.012.515.017.520.022.525.0
L 1 1 1 1 1 1 1 1 1 1

I_|_| [

LTI O I T I LI T IT

Fig. 1 Dendrogram of wheat cultivars based on grain traits
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