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Quality Characteristics Diversity of Wheat Germplasm in
Shandong and its Utilization in Wheat Breeding
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Abstract: The characteristic of starch RVA  dough mixing and protein of 698 germplasm including 412
landraces 154 improved varieties and 132 introduced varieties were studied in detail in two years and the quali-
ty characteristic of different wheat ecological types was also analyzed. The results are as follows: (1) Different
source germplasm showed different quality characteristic. Long dough mixing development time and high Zeleny
sedimentation were found in improved variety and introduced variety. There were 10 and 16 germplasm with long
mixing development time over 3. 5min 32 and 25 germplasm with high sedimentation over 40. 0 ml of this two
type variety respectively and the maximum development time was 5.2min  maximum Zeleny sedimentation was
61.8 and 68. 8 ml respectively. Good starch RVA characteristic and high protein content were showed in land-
race. There were 24 landraces with high peak viscosity over 2900cP and the maximum was 4099cP. The 48. 8%
landrace showed the sedimentation over 40. O0ml and the maximum was high to 58. 8ml. (2) Different character—
istic was found in landraces belonging to different ecological types. Good starch RVA characteristic and high pro-
tein content were showed in landrace in Yantai and Qingdao belonging to Jiaodong hilly land the variety belon—

ging to winterness late-maturing type. Good starch RVA characteristic was found in landrace in Binzhou Weifang
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and Dezhou belonging to plain in northwestern Shandong province and the variety belonging to winterness/semi-
winterness late-maturationtype. High protein content was found in landrace in Linyin and Taian belonging to
hillyland and mountain in mid-Shandong province and the variety belonging to semiwinterness/winterness type.
(3) Some germplasm with outstanding quality characteristic were selected including improved varieties Jinanl7
Jinningl6  Jimai20 Zhouyuan9369 and Taimail with Zeleny sedimentation over 50. Oml and development time over
4.5min induced varieties Gaochengd9415 Ji5099 Linfen6410 and Linfen6510 with Zeleny sedimentation over
60. 0ml landraces Banjiemang Baitutou Sanbamai Xiaobaimang and Banjiesui with high peak viscosity over
3100cP and landrace Mazhatou Baidu Baiqisiwu Yisuishou Silengbai Baisuihong and Banjiehongsui with
high Zeleny sedimentation over 50. Oml. All these germplasm could be used as the preferred option parent in
screening quality wheat.

Key words: Wheat ( Triticum aestivum L.) ; Quality characteristic; Germplasm

0895055 0895057 " .
18
12
17 +18.5 + 10
1-8
1.3
o 7+8.7+9 4+12.2+12
13
(75.6%)
. ' ( 68.3%
SDS 58.6%) "
3300
0, 444 574
( ) 1025 956 .
4 .5 4
2
9
20
50 1979 o
1573

790 . RVA



4 517
1 2
1.1 2.1
698 2.1.1 154
412 ( 1 ( Peak
154 132 . 2009 - viscosity) 2468cP
2010 2010 -2011 2900cP 11
3000cP 7 12 . 8
0 N N 560 032 12
o 3277cP; ( Development time)
1.2 2. 9min 1.5 ~ 5. 2min
Brabender Junior 3. 5min 10 17 16+ 20+
S . 9369 4. 5min;
AACC56-61A Zeleny ml; ( Sedimentation value)
( Brabender ) 44, 1ml 61. 8ml 40ml 32
min; AACCT7621 47ml 16 17+
cP. 2419, 20. 9369 . N 16
1.3 22 50. Oml 0
Excel o RVA o
1
Table 1 Quality characteristic of different source germplasm
Characteristic value
Source Characteristics )
Mean Max. No. of excellent Variety with Max. Variety with Min.
(cP) 2468 3227 11( >2900) 12 9818
Improved cultivar (min) 2.9 5.2 31( >2.5) 16 2000
(ml) 4.1 61.8 16( >47) 2419
(cP) 2561 4099 24( >2900)
Landrace ( min) 1.9 3.3 18( >2.5)
(ml) 39.2 58.8 26( >47)
(cP) 2514 3292 14( >2900) 19 3
Induced variety (' min) 3.1 5.2 26( >2.5) 2069 4110
('ml) 44.5 68.8 12( >47) 9415 004
2.1.2 412 2. Smin 18 3min 5
( 1 1) . . . .
N o 39. 2ml 33.6 ~
2561cP 46. 7Tml 84.2% 40ml 207
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Fig. 1 Distribution of wheat quality in landrace
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Table 2 Quality characteristic of landrace in different wheat ecological types

Characteristic value

Area
Ecological types ( No. ) Characteristics ()
Mean Max. No. of excellent  Variety with Max. Variety with Min.
(72) (cP) 2645 3302 5( >2900) ()
Winterness late-maturation Yantai ( min) 1.9 3.3 4( >2.5) ( )
type of Jiaodong hilly land ('ml) 39.8 58.8 4( >47)
(34) (cP) 2550 3095 5( >2900)
Qingdao ( min) 2.0 3.2 4( >2.5)
(ml) 39.6 49.8 3( >47)
/ (43) (cP) 2584 3022 2( >2900)
Weifang (' min) 1.8 2.3 0( >2.5)
Winterness / semiwinterness ('ml) 37.8 47.25 1( >47)
late-maturation type of (7) (cP) 2668 3104 2( >2900)
plain in northwestern Binzhou (min) 2.1 2.4 0( >2.5)
Shandong province ( ml) 43.4 510 2( >47)
(24) (cP) 2563 3091 1( >2900)
Dezhou ( min) 1.9 3.0 1( >2.5)
(ml) 38.0 49.4 2( >47)
/ (33) (cP) 2538 3032 1( >2900)
Linyi ( min) 1.9 2.8 1( >2.5)
Semiwinterness/ winterness ('ml) 40.5 52.0 3( >47)
mid-maturation type of hilly- (36) (cP) 2661 3285 5( >2900)
land andmountain in mid-Shan— Zibo ( min) 2.0 33 4( >2.5)
dong province ( ml) 8.2 45.2 0( >47) ()
(37) (cP) 2547 4099 3( >2900)
Jinan ( min) 1.9 2.9 18( >2.5) ()
(ml) 38.8 46.5 0( >47) ( )
(4) (cP) 2498 2590 0( >2900)
Laiwu (' min) 2.0 2.2 0( >2.5)
(ml) 39.4 46.5 0( >47)
(29) (cP) 2456 2739 0( >2900)
Taian (' min) 1.9 2.5 1( >2.5)
(ml) 39.4 51.5 3( >47)
/ (45) (cP) 2536 2878 0( >2900)
Jining ( min) 1.9 2.7 1( >2.5)
Semiwinterness early— (ml) 40.9 49.4 5( >47)
maturation type of (23) (cP) 2483 2827 0( >2900)
plain/lake bottom land Liaocheng ( min) 1.8 2.8 1( >2.5) ()
in southwestern (ml) 37.2 444 0( >47)
(25) (cP) 2490 2727 0( >2900)
Heze ( min) 1.8 2.2 0( >2.5)

(ml) 39.8 48.2 1( >47)
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Fig. 2 Quality characteristic of landrace in
different wheat ecological types
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