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Abstract

Objective: To study the correlation between the direct seeding density of rapeseed and its yield,
plant traits and quality traits. Methods: To examine the density, plant yield, plant height, 1000
grain weight, seed number per pod, length of main inflorescence, pod number per plant, effective
branch height, the primary branch number, main inflorescence length of the 648 new hybrid com-
binations of Brassica napus.; meanwhile, we identified the content for glucosinolate, oil, seed pro-
tein, oleic acid, linolenic acid, palmitic acid, stearic acid and eicosenoic acid. Result: The direct
seeding density of the maximum yield from each hectare was 0.460833 million. The pods of main
inflorescence account for more than 3/5 of total number of pods per plant. The data showed the
significant positive correlation between the effective branch height and the direct seeding density
(0.1800*), furthermore, the significant negatively correlations were detected between the direct
seeding density and the plant height (-0.2830"), pod length of the main inflorescence (-0.4401"),
the primary branch number (-0.3731*), pod number per plant (-0.4312*), plant yield (-0.4526"),
seed number per pod (-0.1269"), length of main inflorescence (-0.1204*) and the harvest index
(-0.20298), however, the correlation between the 1000 grain weight and the direct seeding den-
sity was not significant; similarly, protein (0.5657), linoleic acid (0.2414"), linolenic acid (0.2414")
and eicosenoic acid (0.2135") was positively correlated with yield, respectively, the oil content
(-0.3719™) and oleic acid (-0.2371") were significantly negatively correlated with the yield, and
no significant difference was not detected between glucosinolates (-0.0462), stearic acid (0.0247)
and palmitic acid (-0.0253). Conclusion: The oil content, oleic acid content decreased with the in-
crease of yield, while the protein content, linoleic acid, linolenic acid and eicosenoic acid showed
an increasing trend. The effective branch height increased with the increase of direct seeding den-
sity, but the plant height and yield per plant decreased, while the length of main inflorescence and
pod length on main inflorescence were shorter, the number of primary branches, pod number per
plant and seed number per pod decreased.
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BT A BAR AR E B LRI, AR AL AN H A A S SR S AR, BT ELAR
JHI S NS 7 B A PO AR PR AT it SR IR R, 388 e 7 B el S PR B i, DA DA =
AT E B BRI FUIR AR IR

2. RIS
2.1. Bk

BEAA RN 52 48 TSR AIE FE BT 2015 4F AL FTRC AT 649 AN H W B SE BRI ML I R = RIKE
WA o B AL T St 4 g LIRS B AL T4 I1(108°11'470"E, 27°44'S51"N), ##4k 398 m, +
BRI e, FEWNE 1140 mm. AR KE 750 mm. FHEE 17.5°C. A8 5300C. L
#1290 K. BRI aE. HEREDTESE . RIS ENARRN WL 1, 9~5 HEFEWEN 870.8 mm, & H
TRETECH 470.7 /NEE, SECSPER 15.04°C, ARIBERE 12~2 AR, FNEDS. HENHD, S
FIUARAE SR KA A L 2

2.2. BB

RIET 2015~2016 76 T rg BYELEN I IR L BT 56 H AT AKAE, IR 13550 &
Fo WhEET 2015 45 10 A 17 HESE, B HE1ER 247, 17K 6.2 m, 478 50 em, /NXTHA 6.2 m*.
BANHAEEIEM 4.5 g, BTN X P P2 A IEN:P:K = 15:15:15) 500 g (145 hm® i 75 = A R
806.89 kg), s i, JEMifAE, WAL AL 1k, MARLRES), FATHE 30 . AAEF AT AR
B ARSI AN . BAASGRTT, A AR SN X SR WO RS, 2016 4F 5 H 24 HUYSGR. SEiR
NP R AT L

2.3. HRBE

FCERSCIR AT, B A BT R (R A ARER 0 20 MR, T E AR RTEHITEM. %
PR AR S BN, — R EFKE. SHEARE. FRFaRmRER. ARk, T
KL MR SRR bR E. M RS (T L LA . RREEF B L R 3
ANEAL ARSI 12 4, FAEEIEINE 240 MR K. MREH SRR EITE, AR = [T R/
PRARAEL x THRLE)] x 1000, FFHAES g fF, H FOSS-NIR systems 5000 i 21 7M G543 (38 E )
win[STEE RGN Tl SEFE PR, AT RO IR IR B, S, MrEA. R, Wk
BR WRIR . BRFERR. FEARPR. —THMGIR .

Table 1. The average temperature, precipitation, sunshine hours of one moon in the test

F 1 ARBRFERTFHSIE. ARKE. AERNY

3t Hin HP3R(C) H B 7K ik (mm) H H B B )
2015 9 23.2 117.1 36.8

2015 10 20.0 75.1 101.4

2015 11 14.2 455 24.8

2015 12 84 66.8 13.1

2016 1 6.9 354 43

2016 2 9.5 10.9 86.4

2016 3 13.4 149.3 60.3

2016 4 18.4 139.6 59.2

2016 5 214 231.1 84.4
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2.4. GtoH

6 H F DPS v3.01 Tt & Excel 2003 FAFEAT AU Git K 4047 o
3. ZBRESH
3.1. ERHERRIMEERERImEE KRR

S WY R A8 R EL AR AR MR RIS 2, WERFTIEH, 10 MERMRS, k=g
PR A RBAR 5 RO, 0008 39.61% 0 36.72%: H Ko — IR/ BB 3467 A A 43 5k 23.43%
H120.28%; Hax 6 MERERE . AR EAL. FFK. FHRFMRKE, THRE, AREKES R
B 15%LF, DL R B A (078 5 R AR/, N 8.40%. B RBUK, BRI R ML L, 48
S RBUN, R RN 648 NH TGRS A AR 1 A5 SR R T RC M 4H &) T3 bk
BN 146.37 cm (A2 150 em)s A RMEERALE 92.71 em. — IR/ H L 3.10 A, EFK 45.65 em. £1E
FARK 6.46 cm. EAET A RE42.25 /. THIE 4.01 g MR 15.80 ki, HAkERE 436g. THFM
EHE R A SR 61.30%, 15 3/5, REBEARST B A) HE A RE .

S H W R A0 R A A I SR MR R BN 2 3, 78 10 AR, SFERANHRRIFER 142 53 R 3L
B, 70l 20.75%H1 30.85%, H UGB E FIENERR, 73708 13.76%A1 11.67%, H4 6 AN stk
5 RZBAE 10%LL R, DAFHIIR A 7 250/, N 3.18%. R4 KA, N 4.85%, iiBHFTHC
F AT S A S T R AR KPR R, TN 49.62%. 648 NSRS A PP TTER N 0.98%. B HF
N 28.67 umol/g Wk, P 19.90% KR 4.83% THARML 0.84%. THR 68.15% IIHER 16.09%-
THRER 6.85% HHRIATR 2.88%. AL S REGHIR + WilER + TWHKER) 91.09%, JHIFR: IV.iHFL:
TERRER A 9.95:2.35:1. 15 B H Wa U S5 44 A2 I =2 0 AN VLR AR 7 1 A i v, 2L A L e & B

Table 2. The plant characters of hybrid rapeseed by direct seeding
2. Bl EHERIRIHRAER IR R

N R s " I . . EAEF e
T R IO g FET ppe s T apen
PEIR i Ei(em) (om) FFK(Eem) k) ARKE @ R/ FARE ©

(MR (cm) (fa/kk)

AFE 103.0~195.35 51.33~124.79 28.00~66.65 1.00~5.64 25.45~179.26 4.72~8.65 2.87~5.13 8.29~25.06 11.50~69.30 1.50~13.18
FIE 146.37 92.71 45.65 3.10 68.92 6.46 4.01 15.80 4225 436
PRAEZE 14.11 7.79 6.45 0.73 25.31 0.74 0.37 1.94 8.57 1.73
AR BELZ
&’(tf‘ﬁ 9.64 8.40 14.13 23.43 36.72 11.44 9.10 12.27 20.28 39.61

0

Table 3. The quality character of hybrid rapeseed by direct seeding
3. Bl EERRAERME IR RN

it £ TR FFEAR AR TR TR
(umol/g-1f) (%) (%) (%) (%)

HIIHIR

ERN TFRR(%) %)

THHR(%)  TAMFR(%) LRI (%)

A5 0.33~1.81 19.05~51.0341.30~55.1415.34~24.78 4.25~530 0.54~1.18 46.09~77.4313.50~20.21 4.75~8.65 0.63~7.56

FIE 0.98 28.67 49.62 19.90 4.83 0.84 68.15 16.09 6.85 2.88

PrRifEZ 0.20 3.95 241 1.58 0.15 0.10 4.40 1.16 0.63 0.89

35%/%;@ 20.75 13.76 4.85 7.93 3.18 11.67 6.46 7.21 9.24 30.85
0
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3.2. BESHEENXR

648 NH W 2438 S AL A (058 5 B (kg/hm ) BEAT [B1 U 70 AT 2 0, 25 5 7 R A S — o8 ikl
Mk g, [IAJTFEN: ¥ =641.3348+25.1615X —0.2730X> (M5 5%0 r=0.1983; F 1 =13.2186; &
KT P=0.0000). Xt RERIAGH, SR E RN 46.0833 Jikk/hm®, ImrEA 1221.10
keg/hm® X} 648 A H 15 AL 52 2 4L A5 (05 B 5 568 R0 P s AT i i H e T R W (32 4), B FEAE 30~45 Ji#k/hm®
Z A . TPHIN 1229.66 kg/hm?®, “THJE5 K 39.45 Fitk/mm®, (KT . 5 CHR[30]11)
Gt i 45 RN . SR TR, BRI SR S B % N 37.5~45.0 JiFk/hm®.

3.3. EfHREKREREZERMNXR

¥ 649 ANH B Z AT i S 4 A AE AR MR 5 B BT AT (R 5), AR, BB A AL
(0.1800"") 5 %5 i) =ML 35 LA, FRmi(—0.28307). T FK(-0.44017"). — IR (—0.37317"). Hbkfi
BH(—0.43127) HRRTE(-0.4526") fRIEN(—0.12697) FAEF MK E(-0.12047) 5 % FE [A] ) 4K B
F A, TR (—0.05544) 5 %5 i 18] [RIAF 56 AIE B 55 2 KT o 76 77 B R 26, Bk A1 SR %K0(0.918177).
FRI%(0.36167) 5 bk Bt SR 2 IEAIOG, THRIEE(0.0468) 5 Btk & 8] (R AH 6 A TA B 2 /KT
PR BB R IEIR IR R(0.71347) . EAERFK(0.7466™) — IR B(0.7630™) M T 1IEM 5, ffki

Table 4. The yield change in different planting density of hybrid rapeseed by direct seeding
F 4. FNEEETHELL

B g Y 1R (3 bk /hm?) <30 30~45 45~60 60~75 >75
S35 P (3 #k/hm?) 25.75 39.45 52.35 65.23 78.51
7= B (kg/hm?) 988.35 1229.66 1195.54 1109.36 1009.53
FEAH() 12 196 303 126 11
53 2(%) 1.85 30.25 46.76 19.44 1.70

Table 5. The correlation between plant characters and planting density of hybrid rapeseed by direct seeding

5. BERERERITKSBERNEXXR

WRRM o HROHRIE VR .y o AR bk g w
BiCL) B0 "l RO TR ¢ IHFROG) EIE

) (X X3)

X 1.0000

X 0.5526 1.0000

X; 0.4444  —0.1177  1.0000

X, 0.8262 0.1365 0.4680 1.0000

X; 0.1997 0.0575  —0.0246 03164 1.0000

X 0.2583 0.1803 0.0887 0.2322 0.4324 1.0000

X; -0.0232 0.0301  —0.1369  0.0101  0.3815™ —0.1155"  1.0000

X 0.7134™  0.0312  0.7630”  0.7466”  0.0076 0.0810  —0.1590"  1.0000

Xo 07461 0.0925  0.7065  0.7805"  0.2347" 03616 0.0468  0.9181" 1.0000

Y -0.2830™  0.1800™ —0.3731" —0.4401" -0.1204" —0.1269" —0.0554 —0.4312" -0.4526"  1.0000
BEKF P 0 0 0 0 0.00212  0.00119 0.1583 0 0 0

TE: n=649, roos=0.07683, ron=0.1022, ros=0.1097, reoon=0.1283. TR 1%E /KT, "ER 5%EEKT: BEKT AR
HHEBHIRME R ZB B3, FE.
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HOSRBRVEIR (01 5(0.2583") . A5 UKL BBA1(0.1803 ™)y FAEFK:(0.2322) 46T 1A K (0.4324™)
EWRFIEMR, TRESERFARKEO0.38157) BB E EMK. 5 R0 H#(-0.13697) 25
ENAY i

ARE LM, PN 50.88 Jikk/hm®, Z50E 20.98~81.33 Jikk/hm?®, 557 A% 21.65%. fEIK
TR, BRI 074617 A R RGBT #5(0.09257) . — R K %(0.70657) . 7 K(0.78057).
FEAEFARKE0.23477) MARE0.36167) FrkA FE(0.91817) ¥ 5 Bk~ B 5 3 slbl 2 3 IE M %,
A ThE F 5 B 7 B ) (0.0468) I AH 6 AR TA B 12 7K T

AR AR 5 2 B R 23 BT B 0T R B (32 6), BEFRMSEH TR SRR, BTRES, ks
PRI R A REAR, REEYEWRN, BCRAR S % R ) R AR 3 O K.

34. BEBHRARNEREREERXR

H 648 ANH W B A A S A 1 it TR 5 % FEEAT AHOC A T R BH (R 7), &g, TR 5% BE IA) 2
WRZE IEAHSG, MrEEm. WlilR. WRRER . — TiMER S % B R 5 B 2 UG, TR, BRiR
TR TR 5 % B2 (R AR S RIS B 2K, T 5% ER R B E MG, SR S5EAR. WliR. WK
R, RIS B E AR, TR S WIHER . WHRRER . BB ERIIN I G SCHIOL, TR
THER R TG, S TERAMEH MR & ERUK, B 5l 2R E . 5IMER. WARERY
SR IEAHSCAE G, TFIR S A AN 197 IR A B B IR 25 A R AH R (v = 95.9556—-4.9120X, F = 648.6704,
r=0.2434, BEKF P =0.0000), Bt ARG S 2R U CH (Y = 95.5612-0.1561.X;
MIRARE r = 0.1498; F {H = 14.8308; ZE/KF P = 0.0001), BiiF5 6 &S & 2T E 0L
(Y= 71.4677-6.8007x107 X ; AHKRE r = 0.1465; F1H = 14.1594, RE/KF P =0.0002). 51l
WY 7 OUS = B P L o R S MR R FE TR 3 AT [RE AT R A (G 8), SEE— 2D IR T B
S IR 5 R A] B LA R R o

3.5. EfHSRmBRERE~BERXR
BRI A RVEIR 577 B AR R L 9, WERPAEN, JriR. S, Wi, AR gD

Table 6. The response relationship between plant characters and planting density of hybrid rapeseed by direct seeding

6. EfHRERIERSRERNEN X HR

PR EIEpp: MR AZBR) F1H [e =1 75 2 58 2 7K S
BRI Y=43457 —2.4509 x 107X, 0.3731 104.6064 0.0000
T RK Y=6.8703 — 8.0725 x 10X, 0.1204 9.5209 0.0021

Mg Y=164.7655 - 0.3615X, 0.2830 56.3484 0.0000

WERTE 2L Y=177.7897 - 1.1965X, 0.2030 27.7582 0.0000
FRIEL Y=16.93678 — 2.2270 x 102X, 0.1269 10.5957 0.0012
HbRr Y=17.9597 —7.0739 x 10X, 0.4526 166.6835 0.0000
T Y=4.1075 — 1.8340 x 107X, 0.0555 1.9951 0.1583

ER Ak S i Y=6.8703 — 8.0725 x 10X, 0.1204 9.5209 0.0021
R B AL Y=86.2368 + 0.1270X, 0.1800 21.6735 0.0000
ESVIAARIS Y=58.7555 - 0.2572.X, 0.4401 155.4342 0.0000
MR R Y=119.1719 - 0.9875X, 0.4312 147.7386 0.0000
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Table 7. The correlation between quality characters and planting density of hybrid rapeseed by direct seeding

7. BEfRERERITRES B ERNX R

WREE pme O EEE BTERAT o B gy M DRE A B g

X 1.0000

X 03112 1.0000

X 02891  —0.041  1.0000

X, —0.4364 —0.1075 —0.6487  1.0000

X; 0.0655 02146  0.0195 —0.1614 1.0000

X 0.0865  —0.1957 03427  —0.0087  —0.0101  1.0000

X -0.1490 02154 0.6878 —0.3661  —0.0563 02911  1.0000

X 02299 02053 —0.1664  0.3321 0.6595  0.1744 —0.2018  1.0000

X -0.1242  0.1487 —0.3054  0.4009 02135  0.1600 —0.5426 0.5934  1.0000

Xio 02919 00382 -0.3337  0.2639 -0.1751  —0.0533 —0.7271 —0.1346 0.2974  1.0000 -

Y 0.0132  —0.0909 0.2148"™ —0.2945"  0.0453  —0.0468 0.2813" —0.1049"™ —0.3048" —0.2345"" 1.0000
SEAKFEP 07383 0.0207 0 0 0.2494 02338 0 0.0075 0 0 0

FF n=649, F0.05) = 0.076837 .01 = 0.1022y 7(0.005) = 0.10977

F(0.001) = 0.1283,

Table 8. The response relationship between quality characters and planting density of hybrid rapeseed by direct seeding (n =

648
*® 8). B REmAEREZEENRE X R (= 648)
PR EVEWyE K ZH(R) [ A5 F2 . 25 /K P
IR Y=0.9704 + 2.4294 x 107X, 0.0132 0.7382
ity Y=30.3270 — 3.2495 x 107X, 0.0909 0.0207
GERlES Y=47.2312 +4.6850 x 102X, 02148 0.0000
HE M Y=22.0455-4.2113 x 10X, 0.2945 0.0000
KRR Y=4.7930 +6.2892 x 10X, 0.0453 0.2494
TH AR Y=0.8597 — 4.1509 x 107X, 0.0468 0.2338
R Y= 624345 +0.1122, 0.2813 0.0000
T Y=16.6461 - 1.1021 x 107X, 0.1049 0.0075
IR Y=17.7413 — 1.7478 x 107X, 0.3048 0.0000
TR TR Y=3.8386— 1.8868 x 102X, 0.2345 0.0000
ANVRLFINE T R e Y=86.8208 + 8.3743 x 107X, 0.2247 0.0000

fRa S E SRS A, EAMR. WM. TR — TGRS = 2REE EAHEX, B,
WENGER . AFAIIR 5= B A A G ARIA BN B2 K . U BRI SR i T3 3G 0, MR IFT IR . i
HOMR T ERFFL EAR. WK, AR, —THmiR S =8 E .

4. INESITR
4.1. HBERRZWRERR SRS ENEERLEENERIERE R0

ATFRS, BRI SR R VA R, ¥ = 6413348+ 25,1615 ~0.2730X”

DOI: 10.12677/hjas.2018.87121

827 Al L2


https://doi.org/10.12677/hjas.2018.87121

Table 9. The correlation between yield and quality characters of hybrid rapeseed by direct seeding
0. B mEMATRE FEE XA

SR RMTEAR R SRR

TR RRER = HRE ANRARET

HERE RO gg o oy Een) SRR T e ey Eetcny Y

X 1

X, 0.3112 1

X; 0.2891  —0.041 1

X, —0.4364 —0.1075 —0.6487 1

X; 0.0655 02146  0.0195 —0.1614 1

X 0.0865 —0.1957 03427  —0.0087 —0.0101 1

X -0.149 —02154 0.6878  —0.3661 —0.0563 0.2911 1

X 02299 02053 —0.1664 03321  0.6595 0.1744 —0.2018 1

X —0.1242  0.1487 —0.3054 04009 02135 0.1600 —0.5426 0.5934 1

Xuo 02919  0.0382 —0.3337 02639 —0.1751-0.0533 —0.7271 —0.1346 0.2974 1

X —0.2434 —0.1498 0.6424  —0.2366 0.1585 03854 09301 0.1572 -0.2597 —0.7705 1

Y -0.2352" —0.0462 —0.3719" 0.5657" —0.0253 0.0247 —0.2371"" 0.2168" 0.2414" 0.2135™ —0.1555" 1
BEKEP O 0.2401 0 0 0.521 0.5307 0 0 0 0 0.0000 0

H: n= 6487 }’(0.05) = 0.076837 .01y = 0.1022, 7(0.005) = 0.1097y ¥0.001) = 0.1283: F’:%ﬁ'y kg/hmz

IRAF I B I O 46.0833 Jitk/hm® . BEFE B PERIRIIN, 5RO B L R R AR B A
FAEF KM TP AR KRR — X RE bk RE RiEosb, JF B2 w18 2 52 7CF
BEH AT 72N TR BRSSO G B S E AL . 0T BRI S B 7 R B
RIEHLZ[3]-[29], AF RGBT AR S A I R RIS . AR, 5
H e s EANE, 2RO, HAR IR T /KT E I A It . AHIE TE i 1 A 2% 52 i S 2 (648
AL EER I8 2% AL (0 S8 PR SCR PR BCRIAR 22 5 7= B, R B 57 AR A 70, XI5 el )3 5 R sk A
1L, 15 H 3R AG de et = i ) B, BN RRE A B S5 A5 2 T 2 I, BRI S 0 L 25 5N 37.5~45.0 J3 #/hm .

4.2. REHBERIZRIZMIT B IR RIERER R
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