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Abstract

In order to clarify the high yield and efficiency cultivation technical measures of winter wheat new
cultivar “Heng H116021”, and provide a theoretical basis for large-scale application of the cultivar,
it was carried out that study on the effects of sowing dates and planting densities to yield and its
components of the cultivar. The trail was made use of split-plot design, including 5 sowing dates
and 5 sowing rate. The trail was carried in Dry-farming and Water-saving Experiment Station lo-
cated at Lianhuachi town Shenzhou City of Hebei Province during 2016~2017. The results showed:
1) The effects of sowing dates were significant on number of spike per hmz?, kernels per spike, and
grain yield, but not on 1000-kernel weight. The effects of planting densities were significant on
kernels per spike, 1000-kernel weight, and grain yield. 2) The yield increased first and then de-
creased with the delay of sowing time, and also with the increase of sowing rate. In a certain range,
the number of spikelets of Heng H116021 decreased with the delay of sowing time, and increased
with the increase of sowing rate; the number of grains per year increased with the delay of sowing
time, and decreased with the increase of sowing rate; and the change of 1000 grain weight did not
change significantly with the sowing time. Analyses showed: the suitable sowing date of “Heng
H116021” was October 7~19th, and the suitable sowing rate was 110~230 thousand seedlings per
mu.
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1. 5|8

NERBETFEM G L —, KPR RFEFRE ZEMANREF KT AR/NE S Al &
ZEFEROR, AR SRR A Y, S E R U RS AR, WSS s, TE
BRI AE/NZ EmRO AR A KR, TR R ORI TR (1] R FE A IE RN
A EECERRAGEE, A o fa = E 2],

A R/NZE b AN R R SRR B M i e = DR R W e 40l AR 2 [3]-[12], (Hi Tl ki 4
SFMAR, SRAIMFE . AWTFEEISO A N AR X, FRAKBGRAERS /22 7 & i im Pk,
DR 111 36458 2 A LRI F) 35 7K 277 2 /N2 bl s R BIE TG I 4R S R B R AR 0 2. 7 H116021
T AL RMB 2 e AR AT TR R 7 1327 R A/ N2 i, 2018 S I ] b 48 7K s 24 156 ) o
(FHES 7. FLH A 20180033). iZAL M FENELF, H/KAEII0E, HURWBELF, BRI FBEH =5,
XPHAR RS, X EORR T BT DUSEIUET H116021 RIHES, AR A AR AR BG s eit 1 it AT
WEFE, WS ANTRIRE S R X i it A 8 DL R SR = I R B BEAT 70 b, BAEIR T 5 M N iR
SRR, S ERE H116021 H™ 8 Y0, [N, WORIZ M AR E S A 2 XL B e SR R 22 10
R A -
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2. IR R 75 kit
2.1. KPR Rt

AHIEFEH BT B AN Rl R Tl 648 K M 2H R0 8 I B e AT H116021, 38T 2016~2017 F7EF
VEAR M AR GG 38 (AT AL TR M T SEAE AN HEAT o ARG 0l s Ak BE s s K X, TGP S AR 6P SR i
Hby, A B P RS H X o 122 X /N AR B A R K AR 120~140 mm, (VT2 4E-F- B K 51 18.2%,
ERRKER] T0%HEHE 7~9 B4y, ST 5, F2XKKERE A2 100N 4.5~7.5 kg/hm®, AH57K ZHE
R ALK EEICN 72 m®, & THREZKIX . HHERM F B ki, B a3 B2, 2 fifhkE
TEVI K, WOk JE RS AT T H .

2.2. R E A

AW TR AR XA # 1, FEAF IR 10 4 H(a). 10 A9 H(ay). 10 A 14 H(as)~ 10 A
19 H(as)s 10 H 24 H(as) 5 M. BIABEFEO)IZEAREITE, SOFFE 10 /i(b). 15 Ji(by).
20 Ji(bs)s 25 Ji(bs)~ 30 Ji(bs) 5 MEEALH,

TF— A 3 ORI E T, SR A HE, AN BT IGR . NXATK 8.0 2K, % 1.64
K, NXEA 13,12 2K 2. BTRETREAL, T 2016 £ 9 H 27 H AT, DLScBUERiig R, iR
% 225 kg/hm® (Fr& 46 N 186.1 kg/hm?), BEFR 4% 450 kg/hm® (14 P,0s 207 kg/hm?), IREF IR
K )[R I8 e R 2K 375 kg/hm? (FTA 46N 175.1 kg/hm?) o FH R) S B 33047 B B, JF 00 82 if e 45 3 % AR 15
9 E RS Rk B BT A BRI (A0 22 KA O 3 1K R A 3 500 Sk DA ) A EAT A iR, HA i H
(A BRI 225 K U BRI Hh A AE T 2 IR

RIS AT HAE R A, JEHCREAS /N X A RR IR AL REEESN 1 m BT, A ST R A
TEBAS /N IX A AR X BLBEAIINEL 20 B, Soilfokis, 5P BA/DNXBGRE FFRL 2 b
BREERIARL S, HHTTRIEN e, EE 2 K, RASREICEME . H PR AR E XN 2 X IR
LEAFRAENY/T 1301—2007)HE4T o« ASHF FEHIEEAN /N XA FH BLE R 111 Wintersteiger /X ICRIBLIEAT 42
XUk, Zead BARATJa, S5k B a7 =

XFREHA(x)) s BB (o) R 8 (y) Z BB AT B 2007, vF B3 B S RS R 75 F2 . e A 10
H 6 HZE 6 HIERAN—AEY, 10 H 6 HIFEN 10 J3/57, MM 1 KIGENIGIN 1 G/, FHTE
RENEETTRE, 6 H116021 SRRt = AT B, 3RAF 50 PR & B (0 36 RN 6

KHRE A UL 1) DPS B8 S8 v 7 A A (AN 14.10 i3 )% 45 21 0 28 1E AT S it 4y
Mr, A Excel /EE.

3. ERESH
3.1.2016~2017 FFEZFNFEEKFENSES

AR W TRFA RSN LR E R K BBAR, BAEERIAE: BTSRRI, BERERN
eIy, R T TR I IR A KRR ATIR R0, (HEEREARKKN, FILiZE
AR TEANZE Bz . BT

2016 4 10 A 6 HARM)E I 7, S s ol Rer, migh i ROy et Bl
BER AR, ARRIRER, BB, AN RRAATER R BOXFRTIRS, i H
TR, B, EICRERE M. FFTERTHER, FFEREKERY, EEFEN D,
TR, PRGN, MR FIRAT 4~5 Ko MRV, SRKMRE, HRSFETHRER
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AERELR HARNEE, XRERAR], BN 5 A NRZ 1 — R EER IFEA RN R A2 EA A B AR ER,
SRS, BT TR B 2, B IHR AT 2~3 K. PRIULASERENLNZRHARIECR, il
B, RS, BRHGRILEE, TR EHBRS.

3.2. ZAMBEE H116021 EELER S

2% 1 B H116021 S/ NACFE A F i s P2 08 643.01 A 7/m, HABHERFEH 10 A 11 H
GEAREE 1S JIvH/ R IKECFY e R A B A TR 10 A 16 HES &%= 25 Ji/m: ArE A EER P2 oK
“EAE 520 A f/m bl b

Table 1. Yield results of each treatment

F 1. BAETELER

FIH/H) FEE( /) FEE (N T
10/6 10 620.07
10/6 15 627.24
10/6 20 599.10
10/6 25 604.66
10/6 30 568.46
10/11 10 619.36
10/11 15 643.01
10/11 20 631.18
10/11 25 618.64
10/11 30 609.32
10/16 10 599.82
10/16 15 627.24
10/16 20 629.03
10/16 25 634.05
10/16 30 628.67
10/21 10 592.47
10/21 15 605.20
10/21 20 610.39
10/21 25 614.16
10/21 30 632.44
10/26 10 527.78
10/26 15 545.34
10/26 20 550.36
10/26 25 555.73
10/26 30 574.73

3.3, WA EIBEARE H116021 ZFEREN =EENEIN

%2 BORTE SRR F A R tL b, BRI 10 A 11 B Eiem, S58%MI 10 A 16 f121 HH
ANULFRA) ZE AR, SRR 10 H 6 HFN 26 HPIANAbEEA) 22 A B 25, 45 U B AR A /N 32580 i R
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H116021 A& B R AF Mg, 5 )2 2338 pliisl™ .

RIGLE R G BN =R EIAT0, B 10 A 6 HIABE SRR, (B2 R,
M E A BEEE TR, DL AR] T RHMA R E, R BRI R, T IE T
FIANE BRI L5 . R 10 A 6 B9 20 BRI SR /D, B R Rh 2 35 B S 0 b i S
(AR, ARSI 2= SR8 200 SRR IR J5 , 2 5 P R R 5O SR BN . AR o
PR R, THRIE R RIS, (HRERME 10 H 11 HA 16 HPANGH# TR0 E s,
56 121 HAH A2 AR . SOHT H116021 fEEEIEYE, £ EARSESnAuhn E LR #h = &
P, SBAMERNL, BARKIRSAIA FE i — B 5

Table 2. Effects of sowing date on yield and its components of HengH116021
7 2. HBHALIERTE H116021 F=8 REMMKE RZHZ0

Ak 7B /AT FEH(F /) kAL TR (g)
a 603.34Bbc 52.61Aa 30.17Cc 45.96Aa
a 617.20Aa 51.51Bb 31.37Bb 46.02Aa
as 616.58AaBb 49.99Cc 31.88Bb 46.02Aa
ay 607.85ABbc 47.88Dd 33.15Aa 45.24Aab
as 548.60Ccd 44.49Ee 33.08Aa 44.79Ab

. EMETREERRARERARE, THRTRERRMAEREE, H P RS EHRRERMEEP < 0.01), NEFRELRERR
(P <0.05),

34. WA EBEXE H116021 FEEEN=EHENEIR

33 BORER 1S HEARM/ N REEE S, N 609.61 AT, SR 20 HEA/ME. 25 JiEAR
T/ 30 3 HEACH I =AM R AT 2 RIS A BB, R H116021 SAERFEFE N 15 11~30 Ji
B/ .

X EAARAE R e B = N AT AT, BEE S AR E A RIS R 2 R, B R =
(3G IR T R K 3, B AT IE 55.34 Ji/HT. HE RN 10 JIEEART /A (b)) NS B S £, &b
M ZRHRE, HEFEMEINGEIENES . TRERE 10 HEAY/EEE FRE, 154784 g,
W by by bs TR EZEF AL, S5FRRBME H116021 7 HaEFy 2 M A TE Bl 3 TRz 2 RIS
BWEE, FKEESYEBIAMEIL 8. LZ6KE, ZMFEELE 15 5~30 JJH/mh, M~E=H
EXSONUN

Table 3. Effects of sowing rate on yield and its components of HengH116021
3. BEAEIE H116021 =8 REMREZRNZM

b3 FER( TR FEH(F3/H) Uk H THiHE(g)
by 591.9BbC 42.72Ff 34.37Aa 47.84Aa
b, 609.61Aa 45.82Ee 33.65Bb 46.90Bb
bs 604.01AaB 49.32Dd 31.32¢d 45.82Cc
b, 605.45AaB 51.90Bb 30.11De 46.13BCc
bs 602.72AaB 55.34Aa 28.91Ef 45.92Cc

E: AHETEFORAMER AL, THEATEFRAREREE, HPREFHRRERMEEP <0.01), NSFREERERR
(P < 0.05).
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3.5. BBHAREMIERE L

XFA 4 BEAT BAR A, RO 10 A 6 HiNF, PL by by WMRELE ™ &, HERARE,
10 J3~15 J3REA /7 SR A SRR AE 255 0 A R i CE R A UG L F8F 00 10 A 11 HI, byy by ™
REE, 15 J3~20 J3 AR RONA S AR IZ AR I 0 R IR A R AU VE s R A R R
08 10 16 HIE, byy byy by bs PUANACE " & Ry, HZBZERAEE, 15 J3~30 JIHEAE/H N
A FNE LR N AR IR VG M RE Ry 10 A 21 HI, R bs e, Rk 30 J5HEART/
BN AS S AEAZ R Y B e R R SRR 10 H 26 I, SEEALEE bs KM RS, 15 by AbEE ]
ZRALRE, K25 J5~30 JIEEAH RN A ZIR I N B R R . ZRG kUL, R RRIE OU T RR R
ENEHILE 10 F~15 JTHAH/ BT, B 3k RS 2 Mo 2

Table 4. Yield comparison of different sowing rates in different sowing dates (kg/mu)

4. BEEHATREHEE~ELLB(QT/HE)

Kb a a a3 ay as
by 620.07AaB 619.36BbCc 599.82Bb 592.47Bc 527.78Ccd
b, 627.24Aa 643.01Aa 627.24Aa 605.20Bbc 545.34BbCc
b; 599.10Cb 631.18AaBb 629.03 Aa 610.39ABbc 550.36ABbCc
bs 604.66BbC 618.64BbCc 634.05 Aa 614.16ABb 555.73AaBb
bs 568.46Dc 609.32Cc 628.67 Aa 632.44Aa 574.73Aa

H: AMATRERRANERARY, EHRATEERRANZEREY, P RETFHERERMEE®P <001), NEFRERERE
2(P < 0.05).

3.6. NEEAALIERE Y534

AR BRI x, FEECTH/E)N X0 FEE(A TR y, SR AR 200 R = H 775
y=1574.116171 + 8.710638095 * x, + 0.4175352377 * x, — 0.4953428571 * x; * x; — 0.09665904760 * x, * x,
+0.23741333332 * x, * x, (R =0.920015), I FH 5075 20 i[5 V5 7 R #6300 R0 3% Bodb AT 28 B, e
10 A 6 H-26 HERK—EH, 10 A 6 HIEEN 10 JI3AT/f, SFEE— RKIEEHM 1 Ji/m, RIES
RIS AE B, PRI R TR, AT H116021 f75 BT, UK 5% A
NFEIAREE . SR ER: JEMAE 10 A7 HE 19 H, HIFEERN 11 J5~23 FEEART/H 13 N
A, HEYE T RANEIAE A Y. ISR T &/NZ28 A H116021 FEH
AN 10 A 7 H-19 H, MRMEGHEBEERN 11 J5~23 JIEARH/H .

4. ER5iTe

XFFEAERE BN AT S, R SAHIE N R AR B 5, Yoe BB MBHA R TG, 2
TRARAT 77 1B A o AB T SR R 0 22 5L SRR PR ], BF et RN R — 8. B 2225 (1410 SR B
AR N &N 22 22 BIE B I E EAPE— B 5, R — e MM EuE e, et iE
EHUE G EBUE &S . BB (B3PI R E AR, WAE—E KA e E N, A
626 %5 17 N/INFZ LRI = B 2 B A R I S5 BRI I PR % . AARIG A5 2 10 45 3 5 1% 2% 3 1
FAREBL, (HIMFAE— S E R,

ARG TR I, A&/ H116021 75 2016 4E 10 H 6 HZE 26 HitAT#H R, Hr-2okE %
WA G HERE, T 2ELH G M AR AR R . RSP T R E T, 10 A 11 B~ &80l
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Jyterr, JFHE 10 A 16 B 21 HEEHE 2 M E S ARE, FizaFrE 10 A 11 HE 21 HiF
RIS B I e R . M7 H116021 7R RIA R 15 JiEA N /m = f 5 E A8 e, 554
(1) 20 JIREATH /T 25 JIFEARH /M 30 JIREAN /M =AM R R A 2R EAREE, SRR
AR TR AE RAE 15 J5~30 3 BA /v B 5 NS 2 SRAGF R e e B o ARAE TH A B [N 5 R AT, 45
SR INEG A/ N2 AT H116021 AHX MG IERFHIRN A 10 A 7 HE 19 H, MAEMFERRA 11 75
TR/ R 23 RN/, X SARRNET 2.3 f1 2.4 B BHARIG L5 R — 80 BT LLZ MR N 7E S B A%
HNMIE, RA GBI ST M, RASI B I IR 2R .

EHEWH

648 AU A TR H (19226322D); AL = 2 IR A BRI IUH « 1AL AR B B R AR
FERKEDUH (2018040102); [ Z /N2 Pl AR AR 210 H (CARS-03-2-1).
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