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W OENRULBHEGAE NI AR RERT YRR R > EANE,2016—2018 F R AR X RIUHHRT 3
NBBRAELIE(B, B, B,) 5 HEBLEB) MAH A6 T HE2T5 HA29F HAEABTWEFTHE THERE
B THRBREMFEENDH, FREN . BURBNEZLENEZ(B) FHE 13~24d FRAT~9d, EKEFH 2~
18 d, 3 A8 4 21 1.6% ~45.5% $8 T4 F 9.4% ~19.5% ; KA 3 15.6% ~60.0% | % Z BEAH 5.4% ~24.2% |
FRAEH 21.3% ~36.7% 7+ T AR 48 B V&8 25.7% ~37.7% , 7 ¥ n T4 AR B L& 4.4% ~44.1% 3R & 2 5 7 K 6.4% ~
21.5% ¥ FF B 11.4%~21.2%, % &MBBEAEFELEN 11 AWER(B,) FERE., 4,5 &271 S B, AR E
78528kg - hm? A FHRANEZHLEK 13d, B39 d; AT H 270 F#k - hm™  RAEHK 441.7 T - hm ™, 5ot
WAREH 46, FTHRRARE 176857 kg - hm™> , B R BN 047, 5427 5K 11 AW, %FEH 1000 7 A -
hm™, 7 3% /% =& 7 852.8 kg + hm™*,
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Study on the growth regularity of high yield and dry matter accumulation
of the extremely-late winter sown wheat in Northern Xinjiang

XUE Lihua', WANG Tong>, LI Lei’, ZHOU Fangzhi®, WANG Huan’, Su Wenping”, ZHANG Jianxin®
(1. Grain Crops Research Institute of Xinjiang Academy of Agricultural Sciences, Urumgi, Xinjiang 830091, China;
2. College of Agronomy, Xinjiang Agricultural University, Urumgi, Xinjiang 830052, China;
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Abstract ;: In order to investigate characteristics of growth and dry matter accumulation and distribution of high
yield wheat under extremely-late winter sowing in the Northern Xinjiang. In 2016-2018, a split-plot experiment de-
sign was used to study the effects of sowing date treatment of three extremely-late winter sowing (B,, B,, and B,)
and spring sowing (B;) on the growth characteristics, leaf area index, dry matter accumulation, and yield of the
Xinchun 6, Xinchun 27, Xinchun 29, and Xinchun 43. The results showed that compared with spring wheat (B;)
extremely-late sowed winter wheat emerged seedling 13~24 d earlier, matured 7~9 d earlier, extended growth pe-
riod 2~ 18 d, increased grain number per ear by 1.6% ~45.5% and 1000—grain weight by 9.4% ~19.5% ; reduced
basic seedling number by 15.6% ~ 60.0% , highest stem by 5.4% ~24.2% , ear number by 21.3% ~36.7%, and
peak of leaf area index by 25.7% ~37.7% ; increased dry matter quality by 4.4% ~44.1% , economic coefficient by
6.4% ~21.5% , and yield by 11.4% ~21.2%. Among of them, the yield of B, treatment was higher in early Novem-
ber and the yield of Xinchun27 (B,) was 7 852.8 kg - hm™* and the growth period was 13 days longer than that of

spring wheat, and the maturity was 9 days earlier, and basic seedling number 270x10* with spike number of 441.7
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x10*, maximum leaf area index of 4.6, dry matter accumulation mass of 17 685.7 kg + hm™

2 . .
, and economic coeffi-

cient of 0.47. The Xinchun 27 was sown in early November, with a sowing density of 1 000x10* grains + hm™, and

yield attained 7 852.8 kg » hm™.

Keyword : wheat; extremely-late winter sowing; sowing date; spring wheat; growth characteristics; dry matter
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1.1 REFRSET

RIS T 2016—2018 4F 78 5 i £l Bl 27 Be 35 244
HrikB6 b AT, 2016—2017 4F 328536 Hb 1 74 S 22 /)N
Fo FEREAEJ1:0~20 em LEAHLE N 13.3 g -
kg™, Bl A 51.4 mg - kg™, AN 21.1 mg -
kg™, B M 216.0 mg - kg™ FESf IR E 45 kg -
hm™ BEER 4% 300 kg + hm ™, IR AKX &I,
m AL X B 6 5 BT 27 5 TR 29 Tk
WAL FREIX .10 H 25 H(B,) .11 H5 H(B,).3 A
27 H(B,) Lo b NX AN 3 mx4 m=12
m’ T 3K, 10 APRERHK 750 m® - hm™, A

TIFEFERD AT 20 em, ZHTHEFIE1 000.0x 1047
- hm™ , FH#E 750.0x 1007 - hm™, R AWM, BE
145 4 70 E, BATAIE 80 em, T4 AR /NERTY
2RI TR AT K — IR BRR 750 m?
< hm™, SPRITERR T ] A AR K A AR 225 ke
- hm™ , iR & 450 kg - hm ™,

2017—2018 4Fi2 46 b Jij 75 o 4 /N ZZ . BEIE
77:0~20 em HHLFE A 12.1 g - kg™, BfiE A 53.6 mg
- ke SN 19.2 mg - ke, HEHI N 196.0 mg
- kg™, FLNEFRE 45 kg - hm ™ BER %% 300 kg -
hm?, R 2016—2017 4, & A Ab B 32 X,
BB 65 (HB) HE 27 5 (B HE 29 5 (%
) B 43 5 (2 s I BEIX 10 H 15 H
(B,). 10 H25 H(B,). 11 H2 H(B,) .4 H2H
(B,) 3 16 AMbHE, /NXTHFUA 3 mx4 m=12 m*,
23, HAeHEEHY 2016—2017 4EHH[A .
1.2 MEMESA*
121 AF#BREALEHSESMNE 12 1
H(/NETATE IEAE R I A A 36 A B /N2 T & b
HOEA G B/NE AR R, W EIT
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1.3 Zitotr
% Microsoft Excel 2010 347 £ 4 4b 38 A1 {E
&l iz ] SPSS 16.0 #4775 2253 #r

2 HERE

2.1 BBREEBINENEESHREBENETH
2016—2017 4E4% i P4 4% B, B, A3 23 51| LA 1
Ot FrEi R4, h& 1,5 B L,
B 6 SAHE B, BRI 13 4,15 d, 43948
A 11 d.9 d, E B K 4 4,84 27 5/
29 558 6 SRMMEL, F—EWHE6 T
RSB B R 27 5 (HiE 29 5) R 2dEF
W2 d, £ S FPARR IR R AL A B R R T 2
R A FIAGEK 4~8 d, 2017—2018 4E4%

KH% B, B AL HILL 1 O Bh T SRS A
5 2016—2017 FAH[A] , ByALEESAI DL 2 0 1 LR A
%, MR 2L, HR 6 544 B, B, .B, A H 53
B, R, B, (B, AR HE A I 24 21 d, 3 iR
WA 9.9.7 d, B IRIIER 18,1514 d; 8 #F 27
SR 29 S5 HE 6 S RIMAHMLL, 2017—2018
AEABIGAAE /N A 2016—2017 4F A= T 1 4 1 it ]
K, FER N 2017—2018 5/ NERE MM, 4R
SR B I AR AR/ NE R H
AH WK,
22 BBEZFENENRZEHDE

H & 1 7] I, 2017—2018 4F A [a] i b 4% 3 1
ZEHEFTE, B 65 BB, B, I (4
A5 H)25 B,(4 A 15 H) F#K 60.0% 41.1% |

R EENNEEBFHERHIM(2017 F)

Table 1 Effects of winter sowing date on growing process of wheat (2017)
EICH - 1) e - ftﬁ::ﬁjju:( H-H) Growth process Lm—d) _ -
Sowing date (m—d) Cultivar i 17)217%@ Ei%ﬁ’q J:H{‘ﬁ’q ESZ?}U%H Growth period/d
Emergence Jointing Booting Flowing Maturity

B+ 6 5 Xinchun 6 03-22 04-25 05-06 05-24 06-25 95

(1 013_125) B 27 5 Xinchun 27 03-22 04-25 05-08 05-26 06-27 97
B 29 % Xinchun 29 03-22 04-25 05-08 05-28 06-27 97

Hr# 6 5 Xinchun 6 03-24 04-28 05-10 05-30 06-27 95

( 113_205) #i& 27 5 Xinchun 27 03-24 04-28 05-11 06-01 06-29 97
HiE 29 5 Xinchun 29 03-24 04-28 05-12 06-03 06-29 97

B 6 %5 Xinchun 6 04-06 05-01 05-20 06-08 07-06 91

( 03B_327) B4 27 5 Xinchun 27 04-06 05-01 05-23 06-10 07-08 93
#i& 29 5 Xinchun 29 04-06 05-01 05-20 06-12 07-08 93

x2 ZEINNEEFHERIM(2018 £F)
Table 2 Effects of winter sowing date on growing process of wheat (2018)
> =) /:tﬁﬂ:*%( H-H) Growth process (m—d) e
Sojili;ﬁ(gfi (E[nid) CETtT:/Far HiHi Vi%’ﬂﬁ 71"77%%@ JTZLE’EYH Ek?j&'ﬁ"q Crowﬁ '?)jiﬁnd/d
Emergence Jointing Booting Flowing Maturity

4 6 5 Xinchun 6 01-12 04-22 05-04 05-24 06-25 101
B, B 27 % Xinchun 27 01-12 04-22 05-08 05-26 06-26 102
(10-15) W4 29 5 Xinchun 29 01-12 04-24 05-08 05-28 06-28 103
B 43 5 Xinchun 43 01-12 04-24 05-08 05-26 06-28 102

#1% 6 5 Xinchun 6 03-19 04-24 05-06 05-26 06-25 98

B, B 27 % Xinchun 27 03-19 04-28 05-11 05-30 06-25 98
(10-25) B 29 5 Xinchun 29 03-19 04-28 05-12 05-27 07-28 101
#i& 43 5 Xinchun 43 03-19 04-26 05-11 05-30 06-28 101

#i% 6 5 Xinchun 6 03-22 04-26 05-06 05-28 06-27 97

B, B 27 %5 Xinchun 27 03-22 04-28 05-13 05-30 06-28 98
(11-02) B4R 29 5 Xinchun 29 03-22 04-30 05-15 05-30 06-29 99
#i& 43 5 Xinchun 43 03-22 04-28 05-13 05-30 07-01 99

B 6 %5 Xinchun 6 04-12 05-01 05-15 05-30 07-04 83

B, B4R 27 %5 Xinchun 27 04-12 05-04 05-19 06-01 07-06 85
(04-02) B 29 5 Xinchun 29 04-12 05-04 05-24 06-04 07-08 88
#i& 43 5 Xinchun 43 04-12 05-04 05-20 06-03 07-06 85

HANHE B AF IR E (3 A 16 H) ZRAUHMREL,

Note : The growing season of treatment B, was days from green up date (16 March) to maturity.
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Fig.2 Dynamics of leaf area index (LAI)
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rn PR AL T R E T B E . i 65 B,
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Wy 0 BN 11.8% . —5.4% 27.2% . R
H 6 SHPA 29 = B, i 43 51 B, TY i EE
X 07 f ol B W B ARG A | A AL B EA 30 56 107 it bt B, R
WREESE N, Horb  LIER 6 5 HE 27 5 BiE 29 1
B, AbHA = MKIR M 16 724.3 16 708.1.16 929.7 kg -

o PHARZE R 8 MM AR /N T I R A
/N KR FESE I, B W R /N2 D AR 5, DA
R 27 5 B, T R,
25 BBEEBNEZFRY

I 4(a) 7] 0L, 2016—2017 4F 4% & Fh 7% 19 4b

HRZF R EFRE, ¥k 65 B, B,AKRE
I3 BN 15.8% (17.5% ;81 27 5 B, B, &5
ZHOES BN 6.4% 10.3% ;51 29 5 B, B, 4
TR E A BB 25.2% .20.7% , LIHT K 27 5 B,
PIZEUE R BB R, O 0.46, H B 4(b) 7] I, 2017—
2018 4E45 S A B I M 2 0 R E R B BT 6
5 By B, B, & U RE A EL B3N 6.1% .9.9% |
10.1% ;3814 27 5 B, B, B, & UF R A5 5L B,
20.3% 20.0% .21.5% ; i % 29 5 B, .B, .B, &% 24
I3 %S BN 11.9% 17.3% 10.1% ; J1 35 43 S 45%F
ZEO % BN 19.4% 12.8% 6.1% ,LLHTiE 27 5

ZoTF RPN 047, PHARSE J— 30, IR A 4% /)N
H T F B /N2 R 3G S R R

k =} 3 Kok £ BT
B, .B, W43 5 B3 -17.6% 9.8% .39.3% ; 5 LUHTR 27 5 B, AT 2B
7 2200007 (n) 72 2200001 (g ~ £200001 (C)
=% =% s .2
- 815000 - 515000 515000
= B o Z 20 B
< 510000 < 510000 = 10000
%g %g & =
=2 5000 == 5000 = E 5000
oA s =5
0 H 0 H- 0
— n AN O NN D — n AN O QNN D — N AN O NN
STa 79 ST TaaS ST TadS
=+ <+ < v v O O T <+ <+ v v O O T <+ =+ v v O O
S oo o o o o < S oo oo o o © S oo oo o o C
H 1 Date H 1 Date H # Date
Hrres AT FHE295
Xinchun 6(2017) Xinchun 27(2017) Xinchun 29(2017)
E%ZOOOO (D) E%‘DZOOOO (E) g_,_EDZOOOO (F) §%20000 (G)
£, 215000 2, 215000 %, 215000 %, 215000
23 25 23 25
"E'H :g 10000 @ % 10000 E;% 10000 \_\_ = 10000
W= g W= & W= g W g
| 5000 | 5000 = > 5000 = 7 5000
o8 Ia Ta oA
0 0 H 0 T 0
+ <+ ~ — © o — <+ <+ =~ = © A — <+ + - = © N — + <+ - = © A —
N O &N ©O —~ & O N O NN ©O —~ O O AN O NN O —~ A O AN O N ©O —~ A O
T B b S O O T B O O S RN T BB O O O
oS O ©O O o o ©o oS O O © © O©o© O S O ©O © o O©O Oo S O ©oO ©O o © O
H ¥ Date H 1 Date H ¥ Date [ 14 Date
6T W21 295 B AR4A3S
Xinchun 6(2018) Xinchun 27(2018) Xinchun 29(2018) Xinchun 43(2018)
—-—B0 —-Bl -+ B2 —+B3

B3 THRERRNE

Fig.3 Dynamics of dry matters
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H 2% 3 AT 0L, 2016—2017 4F-4% i Fh 4% 11 4k 24 i)
PR RS TR E A 45 B K, BT 6
S B, B, # B A 8D 30.3% (31.4% , T Ak
KKy BN 36. 7% . 45. 5% , T i 5 43 5] 14
20.1% 19.5% , =550 HI¥EN-0.52% 4.0% ; #i 4 27
5 OHE29 5 5HH 6 SR, 3 aFr
PR B AR FRAS N 7 184.4 kg + hm ™ 5% B, I
PR (6 454.5 kg - hm ™) H40 11.3% , 5% B, V-3
(6 475.3 kg - hm™) 3411 7.4% , FLAEEAL B/
FERECR TR G NS B, 38, OB & 27 % B,4b
PP AR, 0 7 764.7 kg - hm ™

M 4 7] L, 2017—2018 4F 4% (i P 4% 35 &b 4 ]
RS R TR E A B 4 5A B EK . BT 6
S B, B, . B, kb B #g B, B EC4 50> 36.7% .
28.6% ,21.3% , T R KL 53 0l 38 hn 1.6% . 35.4% |
29.6% , TR E 4> HIIETN 12.4% 9.7% .9.4% , = {4y
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5O 43 5 5ER 6 SR, 4 D EFE
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Table 3 Yield and yield composition (2016-2017)
i | A ¥/ (x10* - hm™) TR THIE/ g P/ (kg - hm™?)
Sowing date Cultivar Spike number Grain number 1000—grain mass Yield
Hr# 6 5 Xinchun 6 344.1f 40.2b 46.7a 6420.8cd
B, BiEF 27 5 Xinchun 27 380.5¢e 42.2¢ 44.5ab 7170.8b
(10-25) Bz 29 5 Xinchun 29 440.9¢ 33.9¢ 43.5b 6475.3cd
SEF Average 388.5 38.8 44.9 6689.0
Hr# 6 5 Xinchun 6 338.8f 42.8a 46.5ab 6714.9¢
B, B 27 5 Xinchun 27 419.4d 41.8ab 44.3b 7764.7a
(11-05) B 29 5 Xinchun 29 449.7¢ 40.8ab 38.8¢ 7073.6b
SFF Average 402.6 41.8 43.2 7184.4
#i# 6 % Xinchun 6 493.8b 29.4e 38.9¢ 6454.5¢d
B, B 27 5 Xinchun 27 440.5¢ 32.1d 45.7ab 5621.1e
(03-27) Bz 29 5 Xinchun 29 549.3a 31.4d 36.2d 6229.5d
SFF Average 494.5 31.0 42.3 6454.5
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Note: Values followed by different letters within a column are signifficant different at the 0.05 level. The same below.
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Table 4  Yield and yield composition (2017-2018)

1 i FH/ (x10* - hm™2) FERIEL THRE/g e/ (kg - hm™)
Sowing dater Cultivar Spike number Grain number 1000—grain mass Yield
B 65 Xinchun 6 361.7f 30.9ef 45.4a 5065.9g
Fi# 27 % Xinchun 27 383.3¢ 41.3ab 45.3a 7132.6b
( 10B—015) B 29 5 Xinchun 29 291.7h 34.5d 41.1be 5602.8e
#H & 43 5 Xinchun 43 398.3e 36.4¢ 42.9b 6186.8d
¥ Average 358.8 35.775 43.7 5997.0
Hi# 6 5 Xinchun 6 408.3de 37.3¢c 44 .3ab 6768.6¢
#E 27 5 Xinchun 27 406.7de 39.5b 44.5ab 7144.4b
( 10]3_125) HE 29 5 Xinchun 29 436.7cd 32.2e 42 .2be 5725.2e
Br# 43 5 Xinchun 43 336.7g 36.7¢ 40.3c¢ 4925.7g
¥ Average 397.1 36.4 42.8 6141.0
Hr#& 6 5 Xinchun 6 450.0c 39.4b 44.1ab 7796.8a
FHi#: 27 5 Xinchun 27 441.7cd 42.5a 41.8bc 7852.8a
( IIR—ZOZ) B 29 5 Xinchun 29 423.3d 41.6ab 41.3be 7184.0b
#H & 43 5 Xinchun 43 388.3e 40.0b 40.3¢ 6242.1d
SFF Average 425.8 40.9 41.9 7268.9
B 7 6 5 Xinchun 6 571.7a 30.4f 40.4¢ 6997.4bc
## 27 5 Xinchun 27 491.7b 30.5¢f 36.7d 5496.2f
(0 4]3_302) B 29 5 Xinchun 29 483.3b 29.2f 40.8¢ 5839.3e
Hid 43 5 Xinchun 43 465bc 31.7ef 39.1c 5797.4e
3 Average 477.9 29.1 39.3 6032.6
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