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Table 1 Effects of wide-precision planting and irrigation on grain yield and yield components of winter wheat
3 ik ool BB TR ¥R i
Treatment Number of spikes /(spikes m™) em?(kzll;nel:l Z;Sﬂfg;pl ¢ 1000-grain weight/g Grain yield/(gm'z)

Wwo 738.3ab 30.6ab 45.0b 808.8b
W1 697.5abc 31.6a 46.6ab 876.4ab
w2 760.6a 28.0c 49.4a 917.2a
Co 668.3bc 29.0bc 45.4b 804.1b
Cl 635.6¢ 30.7ab 49.4a 815.0b
C2 704.2abc 27.9¢ 49.7a 823.8b
W 732.1a 30.1a 47.6a 867.4a
C 669.4b 29.2a 47.0a 811.0b
10 703.3ab 29.8b 45.2b 806.4b
11 666.5b 31.2a 47.2b 845.7ab
12 732.4a 28.0c 49.6a 865.5a

T W ORI C 28R SE MR R R ROR A PR RS, TARRMEMEALFE . 207 0 1 R 2 43 SRR AN R A ASRE K L 45775 T HEE 60.0 mm
I SRS HEE 60.0 mmee BH J5 AN R - BER R [R] AL AR Y A BRI 22 53k 5% /K. Rl

Note: W and C represent wide-precision planting and conventional planting, and I represent irrigation treatment. The letters 0, 1, and 2 followed by W, C, and 1
represent non-irrigation during the winter wheat growing season, irrigated 60 mm only at jointing stage, and irrigated 60 mm each at jointing and heading stages,
respectively. Within a column, values followed by different letters differ significantly among treatments. The same below.
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Note: Different letters indicate the significant differences between different
treatments. The same as below.
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Fig.1 Effects of wide-precision planting and irrigation on

yields and protein contents of winter wheat
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Table 2 Effects of wide-precision planting and irrigation on farinogram parameter of winter wheat

Hi A HE B Z 4L Farinogram parameter
X gram p:
pogiiil Flour Flour ) NN ot
Treatment extraction whiteness LTSS . T FH 18] X . ﬁﬂ:ﬁﬂnj .
1% % Water absorption Dough development time /min Dough stability time /min

Wo0 7117 a 76.23a 64.93b 2.90a 2.60b

Wi 71.23a 76.37a 65.43a 2.97a 3.07a

W2 713 a 75.93a 64.53¢ 2.90a 2.67b

Cco 7123 a 75.63a 64.67bc 2.87a 2.5bc

C1 70.57b 76.67a 64.63¢ 3.30a 2.67b

C2 69.93¢ 76.23a 64.53¢ 2.87a 2.43c
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Effect of irrigation amount and stage on yield and quality of winter
wheat under wide-precision planting pattern

Han Huifang™?, Zhao Dandan®, Shen Jiayin®, Lang Kun®, Liu Quanru®, Li Quangi***

(1. Key Lab for Crop Water Requirement and Regulation of Ministry of Agriculture, Xinxiang 453003, China; 2. State Key
Laboratory of Crop Biology, Key Laboratory of Crop Water Physiology and Drought-Tolerance Germplasm Improvement of Ministry
of Agriculture, Shandong Agricultural University, Tai'an 271018, China; 3. College of Water Conservancy & Civil Engineering,
Shandong Agricultural University, Tai'an 271018, China)

Abstract: The limited water resources in the North China Plain have compelled the farming community to
implement water-saving measures. In order to discuss saving-water planting pattern of winter wheat in the North
China Plain during 2010-2011 winter wheat growing season at the Agronomy Station of Shandong Agricultural
University. A split-plot design was applied with 2 planting patterns, i.e., wide-precision planting pattern and
conventional-cultivation planting pattern, in the main plots, and 3 different irrigation regimes, i.e., 60 mm
irrigated at jointing and heading stages, irrigated 60 mm only at jointing stage, and non-irrigation in the whole
growing season, to study the effects of planting pattern and irrigation on grain yield and yield components, protein
yield, protein content, gluten index, wet gluten content, sedimentation volumes, water absorption, dough
development time, and dough stability time, etc. The results showed that wide-precision planting pattern
significantly increased winter wheat grain yield, which was attributed to increasing spike numbers significantly.
Under the conditions of irrigated 60 mm each at jointing and heading stages, the increase production potential in
wide-precision planting pattern was much better than that in conventional-cultivation planting pattern.
Conventional-cultivation planting pattern increased grain protein content; however, no matter irrigated 60 mm
only at jointing stage or irrigated 60 mm each at jointing and heading stages, the protein yield in wide-precision
planting pattern was much higher than that in conventional-cultivation planting pattern. 60 mm irrigated each at
jointing and heading stages in wide-precision planting pattern, the gluten index and wet gluten content were
significantly higher than those in non-irrigation or only irrigated 60 mm at jointing stage; however, 60 mm
irrigated each at jointing and heading stages in conventional-cultivation planting pattern, the gluten index and wet
gluten content were significantly lower than those in non-irrigation or only 60 mm irrigated at jointing stage. 60
mm irrigated each at jointing and heading stages in wide-precision planting pattern, the sedimentation volumes
was significantly lower than those in non-irrigation or irrigated 60 mm only at jointing stage; hence, under deficit
irrigation conditions, wide-precision planting pattern could improve processing quality of winter wheat grain yield.
Compared with conventional-cultivation planting pattern, wide-precision planting which irrigated 60 mm each at
jointing and heading stages significantly increased water absorption. The results indicated that 60 mm irrigated
each at jointing and heading stages in wide-precision planting pattern achieved reasonable winter wheat grain
yield and yield quality; hence, in the North China Plain, application of conventional-cultivation planting pattern
should be restricted. Instead, wide-precision planting pattern should be used in combination with deficit irrigation
to increase winter wheat grain yield and improve yield quality. The study could provide theoretical basis and
technical support for water-saving agriculture and high yield and high quality winter wheat cultivation in the
North China Plain.
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