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Morphological characteristics and physical-mechanical properties of rape-
seed carpet seedling

JIANG Lan"?, WU Chong-you’, TANG Qing’, ZHANG Min’>, WANG Gang’
(1.School of Engineering , Anhui Agricultural University ,Hefei 230036, China; 2.Nanjing Research Institute for Agricultural Mechanization, Minisiry of
Agriculture and Rural, Nanjing 210014, China )

Abstract: In order to solve the problem of low survival rate in the mechanized transplanting process of rapeseed car-
pet seedlings, the morphological characteristics, mechanical properties of rapeseed carpet seedlings of two rape varieties,
Ningza 1838 and Fengyou 737, were studied. The tensile test was carried out on the rhizome position of seedlings, and the
tensile test, direct shear test and simulated slicing test were carried out on the substrate of rapeseed carpet seedling. The re-
sults showed that there were differences in morphological characteristics of different varieties for rapeseed carpet seedlings
within 30 to 45 days after sowing, which included seedling height, rhizome diameter, seedling width, bare seedling quali-
ty, substrate density. The morphology of single rapeseed carpet seedling block of Ningza 1838 was high-thin type and that of

Fengyou 737 was short-stout type. The morphological characteristics parameters of rapeseed carpet seedlings were subject to

normal or skewed distribution. There were differences in

7% B #:2018-07-23
BB FKAKFEESTH (51575284) ; B &K d B & 1% o .
55 H (2017YFDO700804) s BLAR 4 ll 77l B Ak 56 g i & characteristics parameters of rapeseed carpet seedlings at

the distribution and concentration of the morphological

S 490 H (CARS-13) different ages. The morphological characteristics including
EBEN T 22(1994-) ,ﬁ’,{ﬁulﬁﬁﬂéﬁ}\,ﬁ)ﬁj_,5ﬁg“§ﬁfﬁljjmw& seed]ing height, rhizome diameter, seedling width, bare
H R A, (Tel) 13002559618 ; ( E-mail) jianglan0719 seedling quality and substrate density were positively cor-
@ 163.com related with seedling age, and the correlation coefficient

BIUEE R, (Tel) 15366092918 ; ( E-mail ) cywu59@ sina.com was between 0.956 9 and 0.999 8. The average vertical an-
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gles in the natural state of Ningza 1838 and Fengyou 737 were 80.12 degrees and 84.59 degrees, respectively. The tensile

force of rhizome positions for Ningza 1838 was between 18.82 N and 26.31 N, and Fengyou 737 was between 31.51 N and
41.84 N. The elastic modulus ranges of carpet seedling substrates were 0.082-0.108 MPa and 0.092-0.149 MPa, respective-
ly. The internal friction coefficients of Ningza 1838 and Fengyou 737 were 0.358 and 0.368, respectively, and the cohesive

stresses were 0.093 MPa and 0.108 MPa, respectively. The ranges of the slicing resistance of two rapeseed varieties were

15.941-24.615 N and 17.675-26. 530 N.
Key words :
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Fig.1 Morphological characteristics of rapeseed carpet seedling
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Table 1 Morphological characteristics of rapeseed carpet seedling

of different cultivars

ML RHE T4 1838 i 737
T (mm) 121.17 87.68
LT AR (mm) 1.88 2.33
T 0 5& (mm) 77.34 87.09
BRHT T (g) 0.80 0.73
B (g/em®) 0.79 0.88
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Table 2 Skewness coefficient and Kkurtosis coefficient of rapeseed carpet seedling morphological parameters
TMEEER i 30 d A 35 d #EFIE 40 d e 45 d
Bpes E WE ERRN GE W ERENR RE WE ERER WE WE ERENK
WiE A RN (%) RN RN (%) AN ORK (%) RE RN (%)
e Pl -0.67 2.17 19.63 -0.15 2.49 13.36 -0.32 4.09 17.45 -0.54 3.79 18.52
P2 -0.44 2.48 15.94 0.06 3.57 14.04 0.58 3.25 17.17 0.74 3.16 17.32
EHERKZ P1 -045 4.83 18.06 -0.74 4.71 17.96 0.48 4.13 15.87 0.42 3.82 15.14
p2 0.42 4.38 12.19 0.69 4.44 10.58 1.23 3.9 15.42 1.01 4.03 20.04
R P1 0.23 2.27 28.62 0.30 2.45 26.38 0.54 3.27 24.51 0.72 3.12 30.04
P2 0.24 2.04 28.59 0.38 2.13 2591 0.39 3.04 22.66 0.57 2.74 28.34
Bl Pl -0.55 2.92 15.28 -0.20 2.61 14.41 0.07 3.85 12.86 -0.24 3.53 17.92
P2 -0.06 2.95 17.31 0.02 3.14 14.25 0.57 2.43 18.42 1.04 2.11 22.60
EEE Pl 0.09 2.31 11.55 -0.12 2.45 12.17 0.28 2.33 12.56 0.31 2.58 13.02
P2 0.57 2.75 7.59 0.28 2.23 8.33 0.09 3.53 7.26 0.17 2.38 10.81

P1.P2 4357 2% 1838 i 737,

TEEEER 1 A R ML A R A ML Ry e 5 20 oL
P RS AR L AR T AR R ML e s B e e, B B
AR BT I P 7E BRI IS0 0 3 T e b BRR A 7
15 BT MRPE AR A R R R ST 43 X AR
B OL SO BT s, BRI T8 KR
Ve G ™ H S R A T i 5 BRI B =i At /N 3
BTG 5, R A% Ak G 2R 5 BODR 1 i g ek e 2
TR E AR/ NS S R T Y o bR R, Bk
B2 RV MBS SRS AR e 5 S0 i3], 52k
MSTHH, TEAE RN 30~45 d & FMA N, AN 6] i i
AN T VS SR B IR P T S R SR B B 25 5
Ut , 7850 SER G S5 ML EL A3 I AR, 0k BBGE ‘A T
SRR L KRS AR A] SR A R SR B R AR LR AR
i R ERR B AR ST P RCR A DG
22 HEBREESEBETLME

A BTN [ B O T SR B IR T B A A A A AR Ak
TR, 28 AR AE S804 E 55 iR il 26 1 (&
2) . FIFH SPSS &bt & 2 rh & S E I A T
RIS AL IR 3, EEMIG30~45 d id#k
WY, 4% 1838 TR 737 hSEEE R 1 R L 25
B TR T BT O R 3 T 4 S T RS R E A
X FHE B BAE0.956 9750.999 827 ], 5724 1838
FHEG FEIH 737 B | B S8R B T R AR i
RRPREN B KBNS,
23 MEBREEBARSEIABETHNE

TSR FARRAS TR B S A RS R A

I AR TR 5 IS SR A RS AR S B S R Y
HEHER, WL 4 AT LA I ARl R AN [ e Y
THSRER T A SRR B A B A AR h AR B A
TEL S, TEREMIG30~45 d EHMIN, Hwh 737 A
SRARZS ST A BE AR, 728 5 R BRI R T
737 1 BARRA T AR K BT AR R HLA A 4R
b HEDUTE 737 WS EOR RS R T L AR ROR
Hhf I H AL A, TERE RS 30~45 d, T
737 HARMRES B A LGRS0 5 T 4% 1838 Y
R A SRR B A e 58/, 35 d 2 B
R A RIRE B AR
2.4 HIEBREBEIMNFMERE

LIPS N e R et WG N = N DAL (WK A
Wi 77, SR ER B HEA TR AR )2, 25 SRR
AN AT ELAR R R B ) AR AE 25 5 BT AR AR
KR AR 3Z B LB T WA X B, T 4% 1838 Hir
Wi F1°418.82~26. 31 N, FilBi A 11BN 6. 37 MPa;
il 737 Hilr 1 A31.51~41. 84 N, RLlbriy S 418 Ky
7.49 MPa,
2.5 HRBREERALMAFEEEE

FRIEFLAR- RS 1 28, 75 21 i 32 B4R 1 56 o i ir
iR, 75 2% 1838 BE MR v L I P b s N
10.410~15. 271 kPa) ,¥J{E K 12. 352 kPa; # A E A
0.082~0. 108 MPa,¥J{ii }7 0. 090 MPa, i 737 Hifi
S A13.255~18. 974 kPa, #I{H K 16.057 kPa; #fiik:
FitE"40.092~0. 149 MPa, ¥J{E 4 0. 137 MPa,,



252 T3 4l 2 W 2019 4F 55 35 % 2
130 2.6
120 z 2.4
E 1108 Y
E @
iE 100 %\DAJJ 2.0
= i
90 b 1.8
1 1 J 1 1 J
8%0 35 40 45 1'630 35 40 45
mH (d) W (d)
95 1.0 1.0
90 o
—~ ~ 09F <
s & 20 S 09
E E 08 =
~ 80 I .
1 Juc =
= 75 = o8
s = 07 B
T 70, |
1 1 J 1 1 J 07 1 1 J
6530 35 40 45 0'630 35 40 45 30 35 40 45
WA (d) WA (d) WA (d)
—o— TIR1838;  —m— 737
2 HRBUREESREE A M
Fig.2 Variation curve of rapeseed carpet seedling morphological parameters
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Table 3  Fitting curve parameters and correlation coefficients of

rapeseed carpet seedling morphological parameter

TR 1838 i 737
a b r a b r
Hi 1.265 73725 0.9780 0.761 59.160 0.9816
ZEWHEA 0023 1.030 09951 0.030  1.210 0.997 0
HIR 98 1.074  37.055 0.9995 0.709  60.490 0.996 3
MW FERE 0019  0.095 09998 0.014  0.205 0.998 0
FFUHE 0.007  0.510 0.9569 0.008  0.570 0.984 3
WA HAETL N y=ax+b,r WHIEREL,
R4 BFUREBARSEIARE
Table 4 Vertical angle of rapeseed carpet seedlings in natural state
RS FI SRR B AR
F et '}Td';“ Wi REME K BRAM
(*) (*) () (%)
T4 1838 30 78.37 37 90 16.59
35 81.07 45 90 14.89
40 81.13 46 90 14.62
45 79.92 42 90 14.26
i 737 30 84.06 60 90 8.72
35 84.58 68 90 7.98
40 84.72 65 90 8.23
45 84.99 63 90 8.57
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PASE] 5524 1838 Fdh 737 BRI LR A0 P J2E 45
ZE3 M 0. 358 F10. 368, K E 1N F14351 9 0. 093
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Fig.3 Linear fitting curve between shear strength and normal load of carpet seedling substrate of different rapeseed varieties
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FERAL TR e b, 2yt 0 2 IRV (E, 7F
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MRS DI B 58 A 2E AJETT T BT i LT 4544
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AR AR 2 Al T FRAR AR VTR K B TR
IR R R SO UIREH J7 . T 4% 1838 Bl
VI EBE 77 415.941 ~ 24. 615 N, TE 737 B 1947
HeBH 1 4917.675~26. 530 N, VI BH 7 Hi BLA BT 437
FEIIE ST 3 66.235 mm 1 66. 183 mm(FE 5) .
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Table 5 Mechanical parameters of simulated slicing of rapeseed
carpet seedlings
T 1838 T 737
MBAL gy B WL B
(N) (mm) (N) (mm)
1 24.615 68.884 19.577 73.471
2 22.529 66.159 24.034 65.582
3 20.082 70.212 22.416 65.436
4 18.995 64.375 20.362 62.921
5 19.414 68.250 20.858 68.357
6 18.868 65.853 26.530 69.748
7 20.016 71.007 20.013 64.035
8 15.941 64.217 21.945 63.273
9 20.225 62.857 17.675 68.984
10 18.515 60.534 21.799 60.019
HE 19.920 66.235 21.521 66.183
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439124 0. 358 F10. 368, K5I J1 43124 0. 093 MPa
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