5 34 55 6 ] FEHBRKRLEHFR Vol.34 No.6
2016 4 11 H Agricultural Research in the Arid Areas Nov. 2016

SCEE S £ 1000-7601(2016)06-0001-07 doi: 10.7606/j . issn. 1000-7601 . 2016..06. 01
BEAMZEEX LK 151 INEFR =
5 mERr N

JKRE RKER,RAE, KR E,Z M, B K

(PHALAARBI 2 2B, BRPE #5% 712100)

el

%1%

B OE: AR ERREANZETFENREE, UL K 151 HRB AR, T 2014 4 10 A—2015 % 6 A% E 10
F3H.10A8H.10A 138 3AMFMMmEA 135.195.255.315 F -hm ™24 M FEE K T & M Fn % B 3L ok 151
FERRRE Y, SRR LB NIER, EKISI BRI, B B E T ARG AN ERER,
KE B ENEN, ANEHAEEE G ENPHRE, Sk ISINWETHHA N0 38 E10/A8H,#FE
WA AR T e, AR 10 A1 3 BB 195 7 ~hm 2w Z| 10 A 8 H #9255 7 -hm™ 2, M EHHWIER &
ERAEFREEHAEETHES TEATHEE EASBSYEEH255 7 -m M, Ea A4 E ROHEE
o B AT B R AL, AR 14.25% \30.72% 70 10.22 min, E M, TARELREE, L RE TN BN EE
FEAMSERES—,

KEBIE: Lok IS1 AL BB E FE; B A

RESES: $512.1; S504.2 XEMFEM: A

Effect of sowing date and planting density on grain yield and
quality of winter wheat Pubing 151

LIU Fang-liang, ZHANG Bao-jun, ZHANG Zheng-mao, CHEN Wei-tao, ZHANG Zhao-xing, LI Na, LV Bing
( College of Agronomy, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract: To determine the appropriate sowing density and planting date for wheat in Guanzhong area, wheat vari-
ety Pubing 151 was used as the test materials planted on October 3, October 8, and October 13, and also with plant den-
sities of 1350, 1950, 2550 and 3150 thousand seedlings per hectare. The consequences of sowing date and density on
grain yield and quality of Pubing 151 were investigated. The results showed that the yield of Pubing 151 was decreased
with the delay of sowing date. Spike number of wheat was increased through the increase of planting density, resulting in
the improvement of wheat yield. Based on the effect of the combination between sowing date and density, the appropriate
sowing date was from October 3 to October 8. Seeding rate was increased along with the delay of sowing date from October
3, 1950 thousand seedlings per hectare to October 8, 2250 thousand seedlings per hectare. With the delay of sowing
date, protein content and wet gluten content were decreased, whereas sable time was increased. When the planting den-
sity was 2550 thousand seedlings per hectare, protein content, wet gluten content and sable time reached the maximum
values as 14.25% , 30.72% and 10.22 min, respectively. Therefore, based on production need, the proper sowing
date and planting density would need to be determined to ensure the coordination of yield and quality of wheat.
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Table 1 Effects of different sowing dates and densities on SPAD of wheat leaves
%Wf@.(ﬂ - H) %Zfifﬁ ;ﬁﬁ'%ﬁ &1"7’?93 @%Eﬁ %%ﬁﬂ -‘iﬁﬁﬁ '-I—‘Eﬁ‘ e
Sowing date Dcnsny? Setting Jointing Booting Heading M@dl'e of grain- Maturity
(m-d) /(10*+hm~2) stage stage stage stage filling stage
135 57.53abAB 50.93abcB 49.47abcABC 53.07beBC 51.70bedBCDE 41.40aAB
195 59.47aA 55.60aA 51.90aA 57.93aA 55.87aA 45.63aA
10-03 255 55.7abcABC 54.93abA 50.87abAB 51.30bedCDE  51.67bedBCDE 40.90aAB
315 56.77abABC 49.57bcdB 50.77abAB 51.47bedCD 54.63abAB 41.73aAB
135 55.23abcABCD  46.90cdBC 46.77bedCDE 51.10bedCDE  50.17cdeDE 37.97aB
195 52.30bcCDE 48.60cdBC 47 .97abedBCD 49.60cdDE 51.10bedeCDE 41.23aAB
10-08 255 57.23abAB 50.20abedB 48.97abcABCD 54.70abB 53.83abcABC 41.63aAB
315 51.67bcDE 47.70cdBC 48.57abcABCD 51.03bedCDE  52.70abedBCD 39.37aAB
135 57.00abABC 46.77cdBC 48.13abedBCD 48.23dE 47 .20eF 39.63aAB
195 54.37abcBCDE  44.83dC 43.83dE 50.97bcdCDE  48.67deEF 38.90aB
10-13 255 49.97¢E 48.47cdBC 45.63cdDE 52.57TbeBCD  50.23cdeDE 38.43aB
315 56.87abABC 50.97abcB 49.77abcABC 51.60bedCD 51.70bcdBCDE 42.33aAB

H: FAARRIR VNG ERERR 250558 0.01 A10.05 BEKF. TR,

Note: The capital letters and lowercase letters within the same column mean difference significant at 0.01 and 0.05 levels, respectively, and hereinafter.
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Table 2 Effects of different sowing dates and densities on photosynthetic rates of wheat flag leaf

Wb AHEE P, (pmol-m=2+571)

HRMOT - H) AT
Sowing date Density T HEAT e iR
(m-d) /(10* hm~2) Booling stage E'a{ly grain- Mlddl'(‘: of grain LaFe grain-
filling stage -filling stage filling stage
135 25.73 +1.02aA 26.33 +0.49aABC 21.93 +2.35becBC 15.90 £ 1.00cC
1003 195 31.07 £ 1.56aA 27.13+£0.19aA 26.83+1.18aA 20.81 £0.83aA
255 27.97 +0.59aA 26.90 £ 1.29aA 21.73 £0.67beBC 15.79£0.67¢C
315 23.73 £ 1.35aA 26.53 £ 0.88aAB 19.83 +0.76bcCD 13.86 + 0.67deDE
135 29.90 + 1.59aA 24.87 £ 0.73aABC 20.77 £ 0.32beCD 14.74 £ 0.32¢dCD
195 22.20+0.57aA 22.97 + 1.17aABC 21.60 + 0.26bcBC 15.62+0.62¢cC
10-08 255 30.07 +1.8%aA 25.77 +0.89aABC 24.30 £ 1.56abAB 18.31 £0.44bB
315 23.00 + 1.44aA 19.37 £0.36aBC 21.40 +0.62becBCD 15.49 £ 0.26¢C
135 24.10+ 1.47aA 22.93 £ 1.19aABC 13.33 £2.25dE 10.67 £0.15¢gH
0-13 195 26.00 +0.93aA 19.27 £0.51aC 17.97 £0.97¢CD 11.96 £ 0.97fgG
255 23.70 + 1.95aA 21.60 +0.87aABC 18.43 +1.46¢CD 12.39 + 0.40efFG
315 27.40 + 1.61aA 23.73 £ 1.11aABC 19.47 £ 3.04¢D 13.51 £ 0.73defEF
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Table 3 Changes in grain yield and yield formation due to different sowing dates

e R kL o i i e

Sowine dat Spike number Grain number '-i(tlm Theoretical yield Active output

owing date _ . wel Z _
(m—d) /(10* hm~2) per spike /e /(kg*hm~2) /(kg*hm~2)
10 - 03 703.00 £ 10.54aA 34.63+0.31bB 39.26 £ 0.36aA 0538.47 +41.25aA 7575.17 £ 32.72aA
10 - 08 638.50 + 8.10bB 35.86 £ 1.33aA 37.93 £0.68bB 8563.84 + 63.61bB 6650.34 +41.64bB
10-13 541.75 £ 13.84¢C 33.80+0.98¢cC 35.24+£0.79¢C 6422.02 + 28.55¢C 5150.58 +37.80cC
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Note: Data in the table are the means of correlation values in the Table 5.
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Table 4  Changes in grain yield and yield formation due to different planting densities

A A REEL TR ER TR gy SRy
Density Spike number Grain number 1000-grain weight Theoretical yield Active output
(10*hm~2) /(10*~hm~2) per spike /g /(kg'hm’z) /(kg'hm’z)
135 546.67 +15.92¢C 36.63 +0.96aA 40.21 £0.41aA 8094.78 + 122.92aB 6033.67 +48.39aB
195 614.67 +£22.19bB 36.03 +0.47bB 37.26 £ 0.42bB 8294 .15 + 124 .86aA 6583.56 + 35.05aA
255 674.00 +21.38aA 33.54+0.36cC 36.40+0.47¢C 8288.53 + 127.31aA 6783.78 + 66.79aA
315 675.67 +6.43aA 32.87+0.54dD 36.03 +0.89¢D 8021.65 +95.36aAB 6233.73 +62.51bB
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Note: Data in the table are the means of correlation values in the Table 5.
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Table 5 Changes in grain yield and yield formation due to different sowing dates and planting densities

BRI (H - H) FEAH AR TR £ TR B by TR
Sowing date Density Spike number Grain number 1000-grain Theoretical yield Active output
(m-d) /(10* hm~?) (10*+hm~2) per spike weight/g /(kg*hm~=?2) /(kg*hm~=?2)
135 628.00cC 35.57¢C 41.43bB 9254.62bBC 7650.33aAB
195 740.00abA 35.20c¢dCD 39.26¢C 10226.44aA 8150.33aA
10-03 255 748.00aA 34.31dE 37.98dD 9747 .14abAB 7450.67aB
315 696.00bB 33.44eF 38.35dD 8925.67bcC 7049 .33bC
135 524.00deFG 39.50aA 42.42aA 8780.09¢D 5900.67bcDE
195 592.00cD 38.19bB 36.63¢fE 8281.48cD 6250.67bCD
10-08 255 742 .00abA 33.38eF 36.39¢fEF 9013.06¢cC 8000.00aAB
315 696.00bB 32.38(G 36.30efEF 8180.74cD 6450.67beD
135 488.00eG 34.81cdDE 36.79€E 6249 .62¢F 4550.67dF
195 512.67deEF 34.69cdDE 35.891F 6374 .52deF 4900.33cdE
10-1 255 532.00dE 32.94efFG 34.84¢G 6105.38el 4900.67cdE
315 635.00cC 32.78efFG 33.43hH 6958.55dE 6250.67bCD
&6 AEIBEHAXINEFFAL G BRI
Table 6  Effects of different sowing dates on quality traits of wheat
MBI - H) A FPRLEE 3 Koy HHE B T T 7 UUREME T B ] T &S
Sowing date Bulk density Hardness Moisture Protein Wet gluten Zeleny Stability Absorption
(m-d) /(g L71) / % / % /% /% /ml /min /%
10-03 746.02aA 77.97aA 9.95aA 14.72aA 33.07aA 39.34aA 8.94bB 59.98aA
10 - 08 724.30bB 78.73aA 9.78aA 14.2abB 30.18bB 39.90aA 9.25abB 59.88aA
10-13 706.27bC 78.02aA 9.85aA 13.67bC 27.97¢C 40.78aA 10.25aA 58.92bB
T e 2 8 A SRR A P (i Note: Data in the table are the means of correlation values in the Table 8.
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Table 7 Effects of different densities on quality traits of wheat
FEACH AE AL B Ko HHT AT UUREAE e i e Wk =
Density Bulk density Hardness Moisture Protein Wet gluten Zeleny Stability Absorption
/(10*+hm™?) /(g L™ /% /% /% /% /ml /min /%
135 745.73aA 78.56aA 9.85aA 14.10aA 29.81aB 37.98bB 8.27bB 60.27aA
195 727.40abB 77.88aA 9.87aA 14.21aA 30.49aA 39.99abA 9.54abA 59.33aB
255 704.62bC 78.23aA 9.84aA 14.25aA 30.72aA 41.25aA 10.22aA 59.41aB
315 724.36abB 78.29aA 9.85aA 14.22aA 30.62aA 40.80aA 9.89aA 59.37aB

T PR L 8 A A1

2.3.3 #BMEZEEIESIESRRGH A 1KY
B HAEXING b A — R (R 8), #E i —

I, /NAE 25 ah REAR B 3 L 1 A2 Al i A2 4k , 4% A

Note: Data in the table are the means of correlation values in the Table 8.
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Table 8 Effects of different sowing dates and densities on quality traits of wheat

RO - 1) FEACH AE FEAL I Ko HH B 5 T 73 TR Fasg e &
Sowing date Density Bulk density Hardness Moisture Protein Wet gluten Zeleny Stability Absorption
(m-d) /(10*hm™2)  /(g-L™") /% /% /% /% /ml /min /%
135 759.20aA 78.23aAB  9.86aAB 14.82aAB 33.40abAB  37.81bD 8.12bC 61.13aA
195 740.83abAB  77.97aAB  9.92aAB 14.95aA 34.24aA 39.15abBCD  8.78abBC  59.69abABC
10-03 255 736.10abAB  77.36aAB  10.11aA 14.73abAB 32.66abBC  40.39abABCD  9.36abABC  59.61abABC
315 747.93aAB  78.33aAB  9.89aAB 14.36abcABC  31.97bC 39.99abABCD  9.49abABC  59.50abBC
135 753.67aAB  78.97aA 9.88aAB 14.12abcABCD  29.93¢DE 38.43bCD 8.14bC 60.41abBC
195 722.70abBC  78.79aA 9.84aAB 14.21abcABCD  30.21¢DE 40.02abABCD  9.42abABC  59.59abB
10-08 255 723.73abABC 78.96aA 9.59aB 14.25abcABCD  30.39¢D 41.77abAB 10.33abAB  59.83abB
315 697.10bC 78.17aAB  9.78aAB 14.23abcABCD  30.20¢DE 39.37abBCD 9.11abABC  59.69aA
135 724.33abABC 78.48aAB  9.8aAB 13.37c¢D 26.09dF 37.68bD 8.54abBC  59.28abBC
195 718.67abBC  76.87aB 9.86aAB 13.49beCD 27.01dF 40.81abABCD 10.42abAB  58.70abBC
10-13 255 654.03cD 78.36aAB  9.83aAB 13.76abeBCD  29.12¢E 41.59abABC  10.95aA 58.79hBC
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Table 9 The correlation indexes between grain yield and quality traits of Pubingl51
R kK i . % . i - .
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RS *x * x
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