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Comprehensive Evaluation of the Production Performance of Different Forage
Soybean Varieties ( Lines)
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Abstract; In order to select high-quality forage soybeans suitable for planting in Tongliao, we took 6 varieties ( strains) from
Glycine soja x Glycine max cross as the research objects. The comprehensive evaluation of its production performance was
conducted through the study on the yield and quality. The results showed that the fresh grass yield, hay yield, crude protein,
crude fat and crude ash content of forage soybeans were affected by harvest periods and varieties. Two principal components
were extracted from the five indexes by principal component analysis, and the cumulative contribution rate reached 82. 56% .
The fresh grass yield and crude protein content were used as effective evaluation indexes, and the fuzzy mathematical
membership function method was used to evaluate forage soybeans harvested at different stages. The evaluation results were as
follows: The optimal harvest period of forage soybean was the early pod formation period. Forage soybean SO01 was the variety
with the best production performance, suitable for planting in Tongliao Area.
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Table 1 Test materials

ShFh (%) Variety ( Line) i Code

S001 523 H 24 32 BF K & Hybrid forage soybean S001 S001

P94 S002 § K . Hybrid forage soybean S002 $002
e q¢ S003 1A ] K & Hybrid forage soybean S003 S003
24k S004 17 Fi K . Hybrid forage soybean S004 S004
3-2-1 B2 5 3-2-1 Black beans S005

32-1 £#54 3-2-1 Brown black beans S006

L3 Rt

T 2018 4E 5 J L AJHERD , JE AP TR X A Hb
WATHERE FO- R Z2, THREFhAT 2 d KRR+
e, FEAIRGA AL BE B E A0 150 kg-hm 2, K5
DRV 3B 58K . /X TE AL 20 m® (4 m x5 m),
FHLAREE 30 em, 171 60 cm, B +JEF 2 ~5 cm, &
afl ()3 REE , BEVLHES .
1.4 MWEmMBEFE
L4 1 Fzae TR SS90 (&L
L 80% WIRA MR AETT, 25 IE W H DL 20% A Ak 25 3¢
) XIE/NX 172 1o AR A A AR , Bk B A5 6 5 = i, 37
BRI AR I, FRE AT TR 5 5
SN s
1.4.2  Zaeagtane FRAEI S5 85 JEu i baE vl
TEIS AR KRR SRR P 105 °C %75 30 min,
1665 C &M PR ZEE TG RN & 2L
EHEE T (CP) & & ;% FOSS Fibertec 2010 4
H 3h £F 4k 7 & G0 E MLEF 4 (CF) 5 R I8 48
LTI S R A U R 2T 4 (ADF ) il b U Uk AT 4
(NDF) 945 3R R FC SR BOE ™ i 2 ML I (EE)
i R 550 °C Kybg ikt I E LK 43 (Ash)
T,
1.4.3  Z44E0TH RIS E R Ek o m K
SR SOE IR BT LR A VAN, LR G IR 4R
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U, SR pR S A K D AR

WA bR SRR R B U (x) =
(xi _xmin)
(e = F i)
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FFH Excel 2013 F1 SPSS 21. 0 2447 A A £
122530 R R T7 22 5341  Pearson #H 34T K
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A HEAER o 535
& Flowering period Early pod formation period
—:g 40000 [
a
b

% 35000 -
E 30000 d
-~
§ 25000 |
g e
= 20000
Ea?a

15000 |
R
i 10000 - i
& S001  S002 S003 S004 S005  SO06
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AR R B TR R
A Yield of fresh grass; B:Hay yield.
B 1
Fig. 1
2.1.2 SAPRNMGRE X E B hE2 0]

PN EIREN P DO R CIDEE PNITR o Wi =9 & i i1} 2
Mk 2 b 2 E K (F =677.34,P <0.01; F =
1 944.94 P <0.01) , U WA [ ik sk 4 1) FH K
SRR R 22 WA (R) KRR
X R L8 B4 2K F (F =54.21, P <0.01;
F=30.49,P<0.01), HIWEAEXHRMNBZE (F =
8.95,P<0.01;F=134.96,P<0.01),
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Table 2 Correlation analysis of varieties,

harvest stage and yield

i B 7 Ak TR
7% 575 Source of difference
Yield of fresh yield Hay yield
3R Harvest period 677.34** 1944.94**
Sl ( &) Strains ( Line) 54.21%* 30,49 % *
WOREH] < s (FR) _
8.95"~ 134.96 " *

Harvest period x Strains( Line)

R P <0. 01 AKOF I

** stand for significant difference at P <0. 01 level.
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The influence of different harvest stages on the yield of forage soybean
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Gb, FEE AR TR S AR 5 18 44 L RS AE DI AEG 5 S001
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2SRRGB A P R 2 B R Pk o 4% 21 A 14 8¢
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Table 3 Nutritional indexes of forage soybean harvested at different stages

(%)

isnvzE s Gikie] il RUR 5> HLLF 4 PRYEVE MR 4E  rPMEVETR ST 4E

Test material Ccp EE Ash CF ADF NDF
o] S001 23.10+1.02a 4.79+0.11b 10.06+0.15b 23.48 x1.75b 29.07+1.57a 33.95x1.74 a
Flowering period S002 17.78 £1.54 b 4.69 +0.16 b 9.92+0.15b 29.80+1.84 a 33.56+2.41 a 36.54 £3.67 a
S003 14.30 £0.87 ¢ 4.85+0.12b 8.41 £0.27 ¢ 26.03 £1.03 ab 31.22+0.62 a 34.75+1.12 a
S004 23.23 £0.82a 5.07 £0.12 ab 12.37 £0.18 a 23.29+0.45b 29.32+0.66 a 31.18 +0.78 a
S005 23.02+1.25a 5.43+0.17a 12.22+0.87 a 21.54+2.43 b 29.32x1.11a 32.01x1.56 a
S006 21.24 +0.68 a 4.59+0.22b 10.85+0.31b 28.67=+1.13a 32.76x1.35a 36.59=x1.54a
LI S001 19.45+1.84a 4.23£0.23 ab 8.71+0.06b 27.34+4.21 a 31.93+4.38a 36.52x4.84 a
Early pod formation period 5002 23.56 £1.23 a 4.93+0.07a 9.92+0.28a 21.92+2.94a 27.60+2.24 a 31.82+3.38a
S003 21.18+0.88 a 5.18+0.09a 8.98+0.10b 24.92+0.82a 29.97+0.81 a 33.74+1.03 a
S004 20.05+1.52a 4.81+0.14a 10.25+0.16 a 25.29+2.82a 29.09+2.17a 34.46x1.94 a
S005 18.78 £2.05a 4.66+0.22 ab 9.06+0.22 b 22.01 £2.48 a 26.60+2.44 a 29.74 £3.81 a
S006 20.36 £2.43 a 4.82+0.20a 9.81+0.26a 23.12+1.85a 27.09+0.94a 31.62%1.92a

AE/NEG FHFRRA AL B AE P <0. 05 KPAFAE L E 2R,

Different lowcase mean significant difference between treatments at P <0. 05 level.

2.2.2 SAPBOKKE B E SRR F o R
4 W WO IR AR 1 ORELRR 7 RELZF 4 R 1
LT 2 B R PRI AT 2 VA B R, YR K 4y
AW EZ N (F =40.41,P <0.01) ;A (5R) 1Y
ANTRIXG R 11 RL2F 4 | 1 M 1 1A% & 2 R rp R e %
LTYEIA WA R, LR D A AR o

B
2

=24
o

TR B (F =3.13,P <0.05; F =16.57,P <
0.01) o WAk Bf i S Fh ( R ) 8938 BAE 6 HL R
IR I SR 36 W e 255 i (F = 5. 90, P <
0.01;F=4.10,P <0.01;F =8.92,P <0.01), ~#%
28 A T XRLET 4 | R 1 U 1 21 4 Fn v PR Ve IR £F
AT E R,

x4 mAMRYERE S EFRERNEXES T
Table 4 Correlation analysis of varieties, harvest time and nutritional indicators
. . HEH HLRE W bW HHET Yk (747 R S A G A AV R A R
7% 555 Source of difference
CP EE Ash CF ADF NDF
It Harvest period 0.02 1.99 40.41** 1.13 3.46 0. 63
SR (%) Variety( Line) 1.88 3.13° 16.57* 1.01 0.54 0. 69
WOBRT ) > A () ; - -
5.90" " 4.10** 8.92%* 2.06 1. 40 0.92

Harvest period X Variety( Line)

“FEP<0.05;* " fFE P<0.01,
*stand for P <0.05; " * stand for P <0. 05.
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BESRIIPSN GV EPNCE VS e e

B IEASC (P <0.01) , SRR A & i LG5

SRR IR N U SR G B, R IK B KR

PR Rl R b, N BE— BRI SR ™, B E SR

A SRR, SC Bk o e KAk . R R E B &
%5

SRS F R R B IR (P <0.05) , SHLA
ZENC R RRY R SA R YDA S ERVRESARSSOPSEIY PSS
Z MR SR > B IEAR G, SRLAR 4 R
S YE LA PRYEVE TR A7 4 0 ORI S 6 2 s LT 45
PEVE U 2T 4k LA e T P 4% 21 4 52 b 8 35 R A R
(P<0.01),

FESEFERNEXESN

Table 5 Correlation coefficients among yield and nutrition index
MR CHRW ORKS Mg MMEURRE4E hRUERAF 4 L i T
Ccp EE Ash ADF NDF Yield of fresh yield  Hay Yield
HlER cp 1. 00
AL EE 0.40 1.00
MUKy Ash 0.66*  0.53 1.00
HLEF4E CF -0.50 -0.57 -0.27 1. 00
TRt BRI 4F 4t ADF -0.36  -0.33  -0.06 0.91" 1.00
R PRV T 4E NDF -0.36 -0.50 -0.26 0.91" 0.90" " 1. 00
e 7 i Yield of fresh yield  -0. 14 -0.41 -0.66 -0.16 -0.34 -0.07 1. 00
F 74 Hay Yield -0.44 -0.43 -0.71 0.02 -0.25 -0.01 0.89" 1. 00

*ARERTE P <0.05 KV T REME; * " fREETE P <0.01 AP T WK,

* represent significant relationship at the P <0. 05 level; * * represent significant relationship at the P <0. 01 level.

2.4 FESEFERNERS ST
HRAE RN 2R T7 22 70 A4 2R, WoaR ) et b ) 52
AR R R R OHLER LIS U AL
JR G35 i BRI 3% B 1 2 K-, B LA GRS A4
PREEAT TR 3 M (3R 6) , MRS R BUTTHk AR =80%
AU SR R 100, AFFEAR I T 2 ARy, Rt
TTHRAIL 82.56% , {5 Bk 1y 17.44% , W] A 3L
U3 S MEPRIRE 15 B o

MR — DA AL R IE M R 4521 (R 7) 255
ERLIT o M A AR AR A AL 23 BT 45 2R, 2 A TRy
HORR I RFIE (L 1) 12 A RN, 5 — A o R B K
AR R e LR, B A 2o R B R Y S
HAKNT .

F6 EMSRES

Table 6 Principal component extraction and analysis

. , , J7 25 TR Hitoriks

F s G LR NR(EN . . .
Variance Cumulative

Principal Initial
contribution contribution
component eigen value

rate/ % rate/ %

1 3.16 63.22 63.22

2 0.97 19. 34 82.56

®T BETFHEERE

Table 7 Loading matrix of each component

FE i3 Principal component

Eizan
Index ! 5
#2572 B Yield of fresh yield 0.99 -0.10
F2i 7= Hay Yield 0. 88 -0.35
HHEEH CP -0.04 0. 94
MRSy Ash -0. 60 0.70
HEE EE -0.37 0.62

2.5 ZEIEFRNERE R BSEEITEN

SR VR R AR 55 T R 00 1 AT 50 43T, AR Al
BARPRTTHRE K/ (43900 63.22% F1 19. 34% ) F|
HAF(3) KB HAE 350 0. 77 #10.23 SR A
()RR LS EEM A b5 D A, IFXF
HEE AT HE R . g5k 8 iR, T453¢
WA B K S R 255 48 B0 3 1 TR A6
Wi A5 ISR IR 04 T K 528 5 A P PR RE TR 47
TESSJER A FERAE ], 6 DR K G 28 & HEr 1
47 S001 >S005 > S002 > S004 > S003 > S006 , 158 &
WA A B B ASEA T, B2 S001 H S I 4=AC
PR G HZEEE e iy, 3-2-1 BB A4
FEMERE R ZE
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Table 8 Principal component analysis scores and membership function values

Tiiiit}trjil PC1 pPC2 U(x;) U(x,) D value HEF Sort
FS001 -0.03 0.58 0.51 0.95 0.61 6
FS002 -0.71 -1.04 0.30 0.38 0.32 9
FS003 -0.83 -2.07 0.33 0. 00 0.25 11
FS004 -1.23 1.05 0.09 0.96 0.29 10
FS005 -0.88 1.48 0.22 0.94 0.39 8
FS006 -1.46 -0.40 0. 00 0.75 0.17 12
PS001 1. 56 -0.67 1.00 0. 56 0.90 1
PS002 0. 64 0.96 0. 62 1.00 0.71 3
PS003 0.69 0.45 0. 64 0.74 0. 66 5
PS004 0.98 0.21 0.73 0.62 0.70 4
PS005 1.02 -0.49 0. 80 0.48 0.73 2
PS006 0.24 -0.06 0.50 0. 65 0.53 7
e

0.77 0.23

Weight coefficient

F AR P 253
F: Flowering period; P: Early pod formation period.

it
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