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Effects of cultivation measures on yield, quality and nitrogen agronomic

efficiency of weak-gluten wheat cultivar Yangmai 20
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Abstract: A weak-gluten wheat cultivar Yangmai 20 was used to investigate the effects of sowing date, plant density and

nitrogen rate on yield, quality and nitrogen agronomic efficiency (NAE) in a field experiment. The results showed that sowing
date, nitrogen rate and plant density had significant effect on the yield. The spike number and thousand grain weight were the key
factors in the formation of Yangmai 20, the quality traits and NAE were mainly affected by sowing date and nitrogen rate. Grain
protein content increased significantly and NAE reduced significantly with the increase of nitrogen rate. In this experiment, when

sown on November 4, the recommended plant density and nitrogen rate were 2.25x10° plants per hectare and 180 kg/hm’, the

yield and quality of Yangmai 20 were most coordinated, and the NAE could reach 12.92 kg/kg.
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WA BH#3.2017-10-17

E&WE . EZKESHLITRTH (2016YFD0101802) 5 37 M 17 814t
LI H (YZ2016033) s &I RN AR 1K
BRI H 5 E R IR M F AR FRIUH (CARS-3-2-
11)

YEE R SO (1984-) , Lo, RBGEWI N, i+ BhBAF S 51,
M/ NEZBEF M S8, (E-mail) huren2008@ 126.com

BIFAEE [l , (Email) luch123@ 126.com

AT AT i i DX v ] — 1% 553 1y /08 2 7l
AT, B L FH/INAZ B8 5 J T30 N e KA 55 935/
AR R, 55 /N A R AR A AR T
PEPAT A5 — %€ 970 ) , 91 4 28000 47 B 5 1 2 1
CTERERET CHANES T AR S AN R AR
Jot i X LA TR AR S, DRI A A AR A5 g 7 Y
B, W BOR RS8N AE B EER SRRt/ N A Pl
PR B BERTAE . BT A R P X/ N2 7



488 o9 &b 2 W

2018 4F 4 34 % 3 M

L ST W AR SCRIF e iR 2 Y B — SR 5
/INAZ ity Jo R DA I 2 S i ) A 5, (HL A58 AN AR
[ 2100 AN A /N A e I R R A
Jiti SR A IE A — D E R R, FAE 80 AR(UHI,
Austin' VA Y B /A R AT I LR IR
W 55 TSRS H g2 2 i, SRNIEA 2 ] R0 AT
Ry B 1 Ff BEAR IR PR % ZUIE A T 05T
LU 1 Y3 e 8 A A T EUIE A S A
AR F AR B B 58 N A
sty SR SR 2 ) FH R b I ) P8 R T 9 4
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1.1 iRIe WAt

HEpTR Ry 55 i /N A2 SRR 22 20,
1.2 RIS HER

5T 2015-2016 4F7E VL5 LR il b X Al
PR 58 B 8 Sk 1R 0 3 Wtk 17, AT ZEVE D) A K RS
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o/kg EfHA 71. 89 mg/kg WA 16. 70 mg/kg ik
W 54,20 mg/kg AR 1. 04 g/kg A5 0.59 g/kg .
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2.1 AEFIEREXEHZE 20 FH~E/ 0T

FHE 1 ] AS [R5 1 0] 7 A 3 22 5 1
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19 H ., FiiE % B XR-RL ™ A 0 3E5 % R 1
hm?® 2.25x 10° 4b BFFAR 7 5 e i, 0% 2 4 1 hm
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19 HHERD BFEE4F 1 hm® 3.00x 1040 B0 B e &, 100
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hm? 1.50x 1034 /i )45 1 hm? 2.25% 10°, %4
9.37% , FERLEUR 2 FEAR, TRLFT & AN 35 2%
FE N3 5 1 hm? 3.00x 10°, FLE I N 17.26%
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Table 1 Effects of single cultivation measure on yield and its com-

ponents and nitrogen agronomic efficiency ( NAE ) of

Yangmai 20

= 2

(kg/'kg)
Al 6 553a 533.8a 41.67a  39.51a 13.04a
A2 6 712a 513.2ab 41.78a  40.76a 10.34b
A3 6 145b 469.9b 40.34a  39.51a 11.64ab
B1 6 273b 449.3b 43.63a  40.61a 11.44a
B2 6 596a 491.4b 41.08b  40.25a 11.44a
B3 6 541a 576.2a 39.09¢  38.91b 12.14a
Cl1 6 596a 480.0b 42.29a  41.03a 14.57a
Cc2 6 344b 531.2a 40.23b  38.82b 8.78b

Al A2 A3 5 FoR#%WIh 10 H 20 H 11 H 4 H .11 H 19 H;B1,
B2 B3 /3 W /RIEF B NEE 1 hm? 150x10* 225%10* 300x 10%;
Cl., C2 43 5Ze/mit E K- 180 kg/hm? I 270 kg/hm?, [F 51
Ja ANRI/ING FhE SRR AL B 25 55k 0.05 K,

x2 FRAGHRIERETHE 20 "2 EMEEZMEARKEZF AR

Table 2 Yield, the yield component and NAE of Yangmai20 under different cultivation measures

. i) (<101 R o v e
A1BI1CI 6 280efghi 419.0ef 47.08a 42.67a 14.32¢
A1B1C2 6 233fghi 505.3bcde 44.93ab 38.04ef 9.38ef
A1B2C1 6 993a 502.8bcde 41.45¢cde 41.30abed 16.89ab
Al1B2C2 6 571bcdef 535.3bc 39.83efg 39.09cde 9.69ef
A1B3C1 6 751abc 602.8ab 39.40efg 39.94bcde 17.35a
Al1B3C2 6 489bcdefg 637.8a 37.35g 36.04f 10.60de
A2B1Cl1 6 786ah 451.5cdef 44.98ah 41.56abc 13.50¢
A2B1C2 6 415cdefgh 504.0bcde 41.18cde 40.50abcde 7.63fg
A2B2C1 7 057a 481.5cdef 43.60bc 41.89ab 12.92¢d
A2B2C2 6 592bcde 534.0bc 40.73def 40.18abcde 6.89g
A2B3C1 6 790ab 517.8bcede 41.45¢cde 41.22abed 13.03c¢d
A2B3C2 6 633bed 590.3ab 38.78efg 39.20cde 8.10fg
A3B1Cl1 6 050ij 392.7f 42.78bed 41.96ab 14.69bhc
A3B1C2 5 873j 423.3def 41.35cde 38.95de 9.14efg
A3B2C1 6 272efghi 428.4def 40.45def 40.40abcde 13.76¢
A3B2C2 6 088hij 466.5cdef 40.40def 38.65¢ 8.49¢fg
A3B3C1 6 383defghi 524.0bed 39.48efg 38.35ef 14.67bc
A3B3C2 6 202ghij 584.6ab 38.08fg 38.75de 9.11efg

AIB1C1 A1B1C2, A1B2C1, A1B2C2, A1B3C1, A1B3C2, A2B1C2, A2B2C1 , A2B2C2, A2B2C2, A2B3C1, A2B3C2, A3B1C1, A3B1C2, A3B2C1

A3B2C2,A3B3C1 ,A3B3C2 L3R 1, [RIFVERE ANIR/NG TR 7R AL Bl E] 22 535 0.05 BE KT,
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Table 3 Partial correlation analysis of yield and its components of

Yangmai2(
e T R TRIETE TR
T 1.000
R e -0.408 1.000
T i -0.472" 0.286 1.000
i 0.578 0.118 0.502*  1.000

T AR BFEMR(P<0.05) 3 7 FARRBEMSE(P<0.01)

2.5 AEHEEEHE 20 SR

4 WoR, B WIX AR A R R SDS
UURRAR RN B 2 8 5, R R, =& W7t
o BEEXT 3 AN SR Y O R it AR X
KRR [ 5 o R MCER: SDS TR (A 1035 5 M, %t
if 351G S 5 R it 2R AR R 1 R R
it SDS UiREfE T & . R 5 AT, 10 H 20 H I 11
H 4 HEEF3E 20 kb8 AR & R 6 551
ANE SR AR AR YRR IE] 11 19 B, S AR
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Table 4 Effects of single cultivation measure on quality traits of

Yangmai2(0
b & El( )Z)ﬁi T S(Drfl‘iﬁl‘%{ﬁ i
Al 10.81b 6.76¢ 18.18¢
A2 11.63b 7.03b 22.97b
A3 12.80a 9.65a 26.72a
Bl 11.83a 7.71a 22.77a
B2 11.78a 8.08a 22.62a
B3 11.63a 7.65a 22.49a
Cl 11.24b 7.15b 22.66a
Cc2 12.25a 8.48a 22.59a

Al A2 A3 Bl B2 B3.C1.C2 W3 1, [MFIEIRGAF/NE FhEE
TRAL BRI 2% 575K 0.05 &K,

x5 ARAEHERETHE 20 FFRmEER
Table 5 Grain quality traits of Yangmai20 under different cultiva-

tion measures

b3 G F(i Zi:)/a‘ O S(Driliﬂlf%{ﬁ i
A1BICI 10.09i 5.35e 18.50cde
Al1B1C2 11.61cdefg 7.95¢ 16.25¢
A1B2C1 10.161 6.13e 19.03cde
A1B2C2 11.19efgh 7.50cd 18.72cde
A1B3C1 10.44hi 5.93e 18.44cde
A1B3C2 11.39defg 7.70¢ 18.16de
A2B1CI 11.11fgh 6.45de 23.53abed
A2B1C2 12.37be 7.88¢ 25.62ab
A2B2C1 11.39defg 6.43de 22.23bed
A2B2C2 12.14bcde 7.90¢ 21.31bcde
A2B3C1 10.88ghi 6.18e 23.12abed
A2B3C2 11.88cdef 7.35¢d 22.05bede
A3B1C1 12.37be 9.13b 24.05abc
A3B1C2 13.45a 9.50b 28.67a
A3B2C1 12.41be 9.50b 28.14a
A3B2C2 13.41a 11.00a 26.28ab
A3B3Cl 12.30bed 9.25b 26.94ab
A3B3C2 12.90ab 9.50b 26.26ab

AIBICI, AIB1C2, AIB2C1, A1B2C2, AIB3C1, AIB3C2, A2BIC2,
A2B2C1, A2B2C2, A2B2C2, A2B3C1, A2B3C2, A3BICI, A3BIC2,
A3B2C1.A3B2C2,A3B3C1,A3B3C2 35 1, AW G RE/NEF
BEF R AL BLE] 22 5735 0.05 35K,

3 3

3.1 EH BMEEMZEEXNHEZ 20 ~E.MKRAR
BE 2 7 A 2R (98 ¥ 3R
FIAREEN AR SRR SR FUE 11 A 10
H LUJG , FPbL = bt % IR 11 T R, 7 — S JE
T Y HER R WA R T 55 50 T B, i M S A
R4 01X 559 A /N 2 AR RN SO SRR, K
B2 OB AT 45 SR 3% WA S0 938 23 5 ke /N g e
SRRl G R TR, AR S R R,
BERE AR 47 20 A8 /D | RO B0 TR T it
AR 3 7 e BTG, R R R T B o el SDS
DURRAE AT ,10 H 20 HAI 11 H 4 HEEMTF
FERLER 0T R e AR 55 17/ INAZ b B Hg A i 1Rl
L1 H 19 H &R H s U0 AL 27 Ak 8 BT
S S AN S TS AR, UESE TR B AR X 55
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TR R G 0 0 A T e AT L RS
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LR T s A, A A 59 S AL, AR
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JEARSERE NS EE 1 hm® 3.00x 10°, BEECE i, 1A%
JE I AN A 22 Rl i AE 285 52, ROk B0 /D
TR AT, 77 o 1S 0 3z B0 ] 3 Bk m A
%, BIL, 55/ N4 20 18 BAR RPNy 4500 7
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AR B0 25 SR 3 BH 28 B0 7 ) TR 4R RN 32 15 1
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