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Abstract: To investigate the seed size, grain quality and other traits of theTriticum polonicum L, the
seed traits of 52 wheat varieties(Triticum polonicum 1.) were determined. The results showed that co-
efficient of variation of thousand grain weight of the tested varieties was highest(42.27 %) ,and that of
the crude protein and wet gluten content was 11.47% and 11.74%, respectively. Compared with-
Gaoyuan 448, the thousand grain weight of No. 10 increased by 46.95% ; the crude protein content of
No. 20 increased by 105.83% and the wet gluten content of No. 2 increased by 94.31% ; these varicties
can be used as important germplasm resources with high thousand grain weight and grain quality. The
length and width of grain were significantly positively correlated with thousand grain weight, which
can be used as indicators for thousand grain weight selection.Principal component analysis showed the

weight of dough development time on grain quality was the highest(W =0.24), followed by stability
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time on grain quality (W= 0.23). The dough stability time and development time were significantly

negatively correlated with grain moisture and crude protein content, but significantly positively corre-

lated with thousand grain weight, and the wet gluten content was significantly positively correlated

with flour development time. Therefore,the materials with larger thousand grain weight,lower grain

moisture content and suitable crude protein content can be selected as the parent materials for wheat

genetic foundation expansion and variety improvement in China.

Key words: Triticum polonicum L; Grain traits; Quality weight
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Table 1 Grain length, width and thousand-grain weight of the tested materials
G5 K T RE TR E
Number Length/mm Width/mm Thousand grain weight/g

1 5.67x 2.27p 17.11qrst
2 6.73vw 1.67qr 20.68qrs
3 8.45lmnopq 3.27abcd 56.53bcdefg
4 8.40mnopqr 3.50ab 58.60abcdefg
5 9.66bcdeflg 2.86ghijklmn 40.65hijklmn
6 9.44defgh 2.72lmn 51.74cdefghij
7 9.96abced 3.00defghijkl 55.28bcdefg
8 9.93abcde 2.95efghijklm 57.02bcdefg
9 8.661mnop 3.20abcdef 53.39 bedefgh
10 9.98abcd 3.50a 71.80a

11 10.23ab 3.35ab 67.20ab

12 10.04abc 2.98defghijklm 58.57abcedefg
13 8.78jkimn 2.84ghijklmn 36.85klmno
14 8.47lmnopq 3.35ab 49.74defghijk
15 9.00hijkl 2.88ghijklm 44.50ghijklm
16 8.56lmnop 3.28abcd 52.66cdefghi
17 9.90abcde 3.02cdefghijkl 56.09bcdefg
18 8.90hijklm 2.87ghijklmn 47.54efghijkl
19 8.73klmno 2.57no 28.830pq

20 7.93qrs 2.20p 9.86st

21 10.17ab 2.93efghijklm 57.54bedefg
22 6.40w 1.45r 14.18rst

23 7.15uv 1.70qr 8.24st

24 8.73klmno 3.13bcdefgh 47.291ghijkl
25 5.47x 1.70qr 9.34st

26 6.33w 1.77q 6.51t

27 9.27ghijk 3.23abcde 61.80abcde
28 8.70klmno 2.68mn 32.51mnop
29 8.26nopqrs 3.14bcdefgh 50.62delghijk
30 8.28 nopqrs 2.380p 24.600pqr

31 6.73vw 2.83hijklmn 33.05mnop
32 10.03abc 2.57no 40.35hijklmn
33 8.08pqgrs 3.00defghijkl 33.82lmno
34 7.78st 2.90ghijklm 39.03ijklmn
35 10.05ab 2.95efghijklm 52.84cdefghi
36 9.33(ghij 2.80jklmn 49.61defghijk
37 9.38cighi 2.68mn 47.07fghijkl
38 9.46cdefgh 3.14bcdefgh 60.19abcdef
39 8.60lmnop 3.15bcdefg 46.80fghijkl
40 8.160pqrs 2.82ijklmn 37.17klmno
41 8.90hijklm 3.10bcdefghij 50.59defghijk
42 9.86abcdef 3.20abcdef 57.39bcdelg
43 8.83ijklmn 2.97defghijklm 47.371ghijkl
44 7.98qrs 2.78klmn 40.43hijklmn
45 7.92qrs 3.46a 54.03bcdefgh
46 7.70st 3.32abc 49.04defghijk
47 7.83rst 2.57no 38.21jklmn
48 7.33rst 2.20p 17.06qrst

49 10.00abced 3.36ab 65.54abc

50 10.40a 3.06bcdefghijk 62.45abcd

51 10.54ab 3.02cdefghijkl 61.50abcede
52 8.74klmno 3.36ab 57.82bcdefg
CK 6.20w 4.01a 48.86 defghijk

[ 9B J5 A RNE B F R AR R TR 0.05 K B2 3. R,

Different lower-case letters following data within same column indicate significant differences between different varieties at 0.05 level.

The same in tables 2 and 4.
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Table 2 Grain moisture,crude protein,wet gluten and water absorption of the tested materials %
5 AR HLE 11 7 W WK
Number Moisture Crude protein content Wet gluten content Water absorption
1 9.96cdefghij 22.30defghijklmnop 36.01kim 38.32d
2 10.28bcde 23.37cdefghijklm 58.02a 78.67a
3 9.22lmn 23.06cdefghijklmn 48.01bcdef 61.73bc
4 9.49ghijklmn 20.18ijklmnopq 42.36efghijk 62.55bc
5 9.08n 22.56defghijklmno 45.85bcdefgh 59.54bc
6 9.94defghij 19.29nopq 38.32ijklm 59.04bc
7 9.49ghijklmn 24.04cdefghij 48.63bcde 57.84bc
8 9.88defghijk 21.35fghijklmnopq 43.14defghij 58.45bc
9 9.25klmn 24.39cdefghi 49.96bcd 60.29bc
10 9.59fghijklmn 21.66efghijklmnopq 44.10cdefghi 60.77bc
11 9.47ghijklmn 21.441{ghijklmnopq 43.73cdefghij 59.70bc
12 9.71defghijklmn 24.66bcdelgh 49.97bed 58.04be
13 9.60fghijklmn 24.89bcdefg 49.56bed 56.66hc
14 9.31jklmn 24.12cdefghi 50.19bc 60.93bc
15 9.66defghijklmn 21.06ghijklmnopq 41.96efghijkl 60.27bc
16 9.15mn 25.08bcdef 51.81b 61.99bc
17 10.02cdefghi 21.18ghijklmnopq 42.56efghijk 58.57bc
18 9.75defghijklm 19.32nopq 39.62ghijkl 60.65bc
19 9.72defghijklmn 23.32cdefghijklm 45.50bcdefgh 53.87bc
20 10.05cdefghi 29.66a 44.62cdefghi 25.11ef
21 9.87defghijkl 22.01defghijklmnop 44.89cdefghi 57.81bc
22 12.41a 24.53bcdefghi 46.05bcdefgh 14.65(
23 10.32bced 26.71abc 42.03efghijkl 29.16de
24 9.80defghijklm 22.69defghijklmno 45.92bcdefgh 60.11bc
25 12.12a 23.92cdefghijk 32.85m 37.82d
26 10.80b 28.06ab 35.411m 28.86de
27 9.69defghijklmn 22.20defghijklmnop 45.97bedefgh 63.37bc
28 9.66efghijklmn 24.52bcdefghi 50.10bc 57.44bc
29 9.68defghijklmn 19.93Imnopq 41.56fghijkl 62.14bc
30 9.94defghij 20.92hijklmnopq 40.63ghijkl 55.46bc
31 9.82defghijkl 23.70cdefghijkl 46.51bedefg 60.10bc
32 9.91defghijk 22.56defghijklmno 45.50bcdefgh 56.47bc
33 10.23bcdefl 21.09ghijklmnopq 40.01ghijkl 56.70bc
34 10.58bc 20.00lmnopq 35.32Im 50.29c¢
35 9.72defghijklmn 23.68cdefghijkl 48.13bcdef 58.03bc
36 10.10cdefg 19.62mnopq 39.58ghijkl 59.86bc
37 10.01cdefghi 23.09pq 46.50bcdefg 59.61bc
38 10.11cdefg 20.96hijklmnopq 42.67efghijk 60.70bc
39 9.40hijklmn 24.02cdefghij 49.87bed 60.71bc
40 10.06cdefgh 25.84bed 48.62bcde 57.32bc
41 10.01cdefghi 20.74ijklmnopq 42.46efghijk 60.96bc
42 9.68defghijklmn 21.58{ghijklmnopq 44.21cdefghi 60.49bc
43 9.92defghij 19.33n0pq 39.40hijkl 60.49bc
44 9.70defghijklmn 20.05Imnopq 40.55ghijkl 59.66bc
45 9.47ghijklmn 18.920pq 39.33hijkl 64.41bc
16 9.56ghijklmn 18.32q 38.29ijklm 64.38bc
47 9.49ghijklmn 24.64bedelgh 18.60bede 55.51be
48 9.39ijklmn 25.49bcde 36.96jklm 19.00ef
49 9.66defghijklmn 19.95lmnopq 40.64ghijkl 60.42bc
50 9.62fghijklmn 20.15klmnopq 41.46fghijkl 61.53bc
51 9.63fghijklmn 18.59lmnopq 38.23ijklm 62.18bc
52 9.65defghijklmn 20.51ijklmnopq 43.13defghij 62.57bc
CK 10.28bcde 14.41q 29.86m 59.64bc
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Table 3 Variation of each index

o7 S AN A1 KL 58 B T A Sk % HAEH 0 T % 7K 2R

IEd/e\x Grain Grain Thousand grain Moi%ture)y Crude Wet Water
length/mm width/mm weight/g ) /0 protein/ % gluten/%  absorption/ %

S Average 8.65 2.84 44.01 9.86 22.41 43.75 56.04

#rifi 2% Standard deviation 1.27 0.53 18.60 0.64 2.57 5.14 11.35

il =1 ¥

A AR 14.68 18.58 42.27 6.48 11.47 11.74 20.25
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Table 4 Dough stability and development time,grain hardness index and bulk density of the tested materials

s i 2 5 15 (] JE 18 ] T 82 45 % £
Number Stability time/min Dough development time/min Hardness index % Bulk density/(g« L™1)

1 13.09klmno 1.70s 64.33cdefghi 828.15cdef
2 11.790pqr 5.97defghijkl 48.87lm 925.00a

3 14.03mnop 5.90efghijkl 72.18bcde 764.47ef

4 9.73r 4.490pq 69.94cdelg 739.331

5 18.01bcdefghi 6.52bcdefgh 64.68cdefghi 775.64ef

6 19.83abcde 5.66ijklmn 73.27abed 819.09cdef
7 20.38ab 7.27a 62.23{ghij 797.94def
8 19.94abced 6.64abcdefl 63.20efghij 809.96def
9 14.40klmn 5.90efghijkl 66.32cdeflgh 770.87¢f
10 19.27abcedefg 6.68abcde 64.69cdefghi 808.65def
11 18.52bcdefgh 6.52bcdefgh 66.50cdefgh 792.70def
12 20.14abc 7.24ab 62.07{ghij 800.71def
13 16.15hijk 5.97defghiikl 56.48ijkl 788.38del
14 12.40nopq 5.81fghijklm 64.62cdefghi 751.68ef
15 18.37bcedefghi 6.13defghijk 64.06defghi 785.36ef
16 12.94mnop 6.20cdelghijk 67.11cdefgh 744.32f

17 21.19a 6.73abcde 67.12cdefgh 821.23cdef
18 16.87jhi 5.59ijklmn 66.28cdefgh 795.24def
19 17.98bedelghi 6.11delghijk 18.841m 784.65¢f
20 9.94qr 3.82qr 22.35n 902.08cde
21 20.03abc 6.79abcd 64.67cdefghi 809.43def
22 9.57r 3.09r 63.09efghij 846.68cdef
23 12.61mnop 2.20s 48.93Im 822.79cdef
24 18.04bedefghi 6.40cdelghi 61.95[ghij 785.89¢!
25 12.60mnop 4.28pq 47.75lm 900.00b
26 10.00qr 4.03qr 46.57m 936.02cd
27 17.32defghij 6.64abcdef 66.43cdefgh 775.90ef
28 14.39klmn 5.90¢fghijkl 54.007klm 761.62¢f
29 14.36klmn 5.16lmno 74.24abc 766.16ef
30 15.79ijk 4.90nop 52.29klm 788.58def
31 18.72abcdefgh 6.42abcdefgh 65.58cdefghi 788.56def
32 18.92abcdefg 6.61abcdefg 58.80hijk 790.37def
33 14.33klmn 3.76qr 81.02ab 798.28def
34 15.01jklm 5.06mnop 82.26a 836.06cdef
35 19.58abcdef 7.02abc 61.01ghijk 799.40def
36 18.93abcdefg 5.76ghijklm 69.13cdefg 806.11def
37 19.96abced 6.57abcdefg 73.73abced 805.61def
38 20.30ab 6.61abcdefg 68.69cdefgh 813.74cdef
39 12.53mnop 5.69hijklmn 63.23efghij 749.411

10 15.22ikl 5.95delghijkl 71.68cdel 770.00ef
41 17.85bedefghi 5.95defghijkl 66.89cdefgh 798.70def
42 18.67abcdefgh 6.77abcd 63.31efghij 796.27def
43 17.26elghij 5.51jklmn 66.65cdelgh 794.73def
44 17.26efghij 4.39klmn 68.80cdefg 788.36defl
45 10.84pqr 4.460pq 72.29bcde 740.75f

46 11.45pqr 5.590pq 73.65abed 746.721

47 17.061ghij 4.38ijklmn 73.29abed 790.27def
48 11.08pqr 6.270pq 64.81cdefghi 953.04¢
49 18.70abcdefg 6.09cdefghij 65.77cdefghi 803.31def
50 17.52cdelghij 5.69defghijk 66.94cdelgh 793.07def
51 17.28cfghij 5.55ijklmn 70.59cdelg 799.65def
52 14.45klmn 5.55ijklmn 71.29cdef 770.05ef
CK 7.93r 3.17r 69.02 cdefg 792.17 def
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Table 5 Correlation analysis of grain agronomic traits and grain quality of the test materials

G 7 Sk HUE M Ay BokR  HRKE KRR RUSi i OB R h R R A faxiis A
Iid/ < I\/T: istur Crude Wet Water Grain Grain Stability Develpment Hardness Bulk Thousand

¢ OISWITE protein gluten absorption  length width time time index density grain weight
/K Z Moisture 1 0.14% —0.30%*—0.59%*% —0.45%* —0.58%% —0.22%*% —0.40%* —0.20%* 0.52%*% —05]**
#L 2 A Crude protein 1 0.43* *—0.54** —0.32%* —0.46** —0.32*%* —0.13%* —0.58** 0.21*%* —0.55%*
HE T Wet gluten 1 0.31%* 0.20%* * 0.12 0.08 0.47*%* —0.13* —0.02 0.16*
M 7K & Water absorption 1 0.50%* * 0.66* * 0.41 % * 0.64** 0.47** —0.15% 0.70% *
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725 # Bulk density 1 —0.48% *
T-#.# Thousand grain weight 1

* : P<C0.05; % % .;P<C0.01.
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Table 6 Cumulative percentage of the grain quality index

VI UEFFAE{E Initial eigenvalue

PEBOE 7 Mg A Extract sum of squares and load

F s
Component FEIEAR Dy it vk FHIEAR D e FitTrikoR
number Eigen Percent of Cumulative Eigen Percent of Cumulative
values variance/ % percentage/ % values variance/ % percentage/ %
1 3.22 40.252 40.25 3.22 40.25 40.25
2 1.80 22.52 62.77 1.80 22.52 62.77
3 1.13 14.08 76.85 1.13 14.08 76.85
4 0.82 10.25 87.10
5 0.57 7.11 94,21
6 0.25 3.11 97.32
7 0.15 1.84 99.15
8 0.07 0.85 100.00
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Table 7 Weight change of the grain quality index FEbr .
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T #5 50 Hardness index 0.59 1.13 0.21 R 2 B[R] AU ) It ] 55 67 bR 2R 1 5 1 S 2
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