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Abstract

Soybean is an important food and oil crop. It is widely planted in China as one of the most impor-
tant sources of plant protein. Therefore, it is of great value and application prospects to study the
influence factors of soybean quality. This experiment set the different planting density and differ-
ent soybean varieties to discuss the impact of on soybean quality. We used the Split field trial de-
sign in the experimental farm of Northeast Agricultural University from 2016 to 2017, applied
100,000 plants/ha, 120,000 plants/ha, 140,000 plants/ha, 160,000 plants/ha and 180,000 plants/ha
as main area which are dominated by five different crops: Dongnongdou251, Dongnongdou252,
Dongnongdou253, Dongnong42E and coated seeds as secondary area. The soybean variety was
tested as a sub-region. Multiple comparisons of protein content and oil content were made by us-
ing Duncan’s method. The test results showed that different planting densities and different varie-
ties had significant effects on the differences in protein content and oil content of soybeans. The
variety was the main factor affecting the protein and oil content, and the influence of density on
protein and oil content was opposite. There is a negative correlation between the two, and it is dif-
ficult to increase both at the same time under the same cultivation measures. The content of pro-
tein in Dongdongdou251 was the highest among different tested varieties, while that in 42E was
the highest. The protein content was the highest at a planting density of 160,000 plants/ha and the
oil content reached a maximum at a density of 180,000 plants/ha.
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RERBMWM TRASPIEEEENEY, TZMETHE S, REFENENEORIREZ— H
KX KERREHEFETHAEFEEMEMNRANR. ARBEETHAEEE. AFRKEHFRE
WEES BN KESRAOEMN, RARKXHENRE T, 2016~2017FE T RIERIKERBRY, B
F10//R /AW 12758k /AW 14T/ AW 16 Jikk/ A8tk / AMKAEEFENEX, ULRRK
F251. ®RAKRFE252. REFE253. RERMBABVZEANRRZ2EER LGB ANARERKRE BFCARIX, F
FDuncaniz#HTERARSE. BUSEHENMTHE, STRERFRT THR. RREREH: AFE
FMEZENAFRNSMYKEEARSE. BSENERYWERZEN, RHFPREWE S RMAR
SENFERER, EERNBHSEEAFANMEZERXMHLRTERBARAAFARN T, —&HZ HFE
ERHR(P <0.05), F—REHHET - HRERNES. AEAERSMHRAURRE251FBER S ER
., ARBERVEBPISTERR. EARSELEMEEBEN16K/ATNRER, ZEN18TH/ AW
Fepi & BRI R

Xiin
RE, ME%E, BEORSE, KSR
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1. 3]

KEAENEZRR B AHEMEY),  FORRE AR S8 i SRR S AR N[ 1], A 1961 4EA4AER
2381.7 Ji bR AR 2] 2015 4R 1.13 /2 A6, Hhn 7 9000 2 7 Abi. KT 5 KFE/~EpEg,
PR S Fb R AR R R Sk AR5, HOR G =Kot mia s il i, iiSe . B R A B LU & b i AR
AR, BRI a2 BEAE K SRR IR S B KPR d SR S 8 N 1961 21
2688.2 Jil, F| 2015 £ 3.5 2L E[2], EFFACKOES), AEHEEE R RN RS EEN
HEME NI TR, REDRFAE RN G . WKEABEO S EG W E R MEMREIIRE3] [4]
[5]0 AR o 45 A B 1 ) A AR LR L o] 7 1 AR 35 (6] [7] [8]0 /N FIRE A& AR AMNA . Prim &
o BRI IR I SEThEE[9] [10] [11]. BREZ EIBGHMHIF . KO EHEE R, BIBE BA EREIUE A S
JeE S BN R T RE[12]-[19]

B 48 5 AT PR R A ANATTAR WS AR VR T &, 6 T R B SR @ = &, % o 1 2
SRAIER] T 3 S 1 E IR V2R TR B0 K 5 SR A7 3 25 75 T R 5, and 39A[20] R IA[21]
TALRI22], HABFE[23] [24]. BREFI[25]. [WAE[26]55 . BRSSO MRS~ &, A E %
JEFEREAREEA AN BARRTEAS A AOR I AL, 5 B0 AR e 85 8 25 ORUE AR P 8 A 5 ANk 2 TR) k31— AN i)~
MR FR, PRIERARVEY T DREUE 9 FOEHR, KA RIFE N, KGR EAH 53 Y, R 1% S
W DI AR KA, SRR SR MR SR EAEK, JeReRI A S, PR TR G AR

][l
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ARGEFAERKIEEIR, #RCWEIOCIRAIER PSRN, SEBHEEAICNEERT]. FILF2E
B R TT T WETT, AEET TR K 2 R PR T O P R SO, T R K O SR R T
[28]o A SO I 5t B A ] 0 e 5 3 R AT P AN (R K b o it S OS2, AT 743 3 B AR A i e DX )
R, REZIXORE R, R IR S,

ABIG A AR LA K2 K e R B B L s iR A R EARE M R T 2017 FE3E4T HAE it
5, AHHEEDIRIAIA L 10 JIRR/ AT 12 JIRR/A B 14 TItkIA B 16 JIFR/Z WURT 18 T34/ 22 iR
WA, JHERANCUR AR RAM. IS ESI, 52) 7 e tdE, AT s

2. MR EHE*E
2.1. IS

AW FAE R AR R FH YR AR AT, AR5 A7 T3 A iR A7 K Bl M 2 RS A R G R VB T &
XIER, Jb4 45°44', R4 126°43", WK 145~175 2K, FRIE 2700°CUL E, &FTFHIEKE 569.1 =X,
FEBHIE 26,410 /M. RE A AR, KIARKE R, Mok, 245z, LRRE, T E.

2.2. AR

Bk d MOy A bR R 2 KB o R B B s R KGR E R, RARE 2510 RAKE 252,
RARE 253 ZRAR 42 (B4R 42 BYJEAUAR R BLRARAR 42E BARAREE, 25 A A ARk L5 1

2.3, R
KRR B S R R R GRE, FDXONFEZEE, LLS M0 JIRIAE. 12 JIRR/A B
14 Jikk/ AL 16 JTitk/a WL 18 JTitkk/ A BERNZIREE[29], 4HBL Al. A2, A3, A4, A5 ERow; b

TH TR TSR (R T 251, R E 252, RACE 253, 4% 42E. 4% 42E ARACFE N EIIX, HKIK
Pl Bl. B2. B3. B4, B5 ¥, $L25 M3, —kERE, ZATX, SmATK, 178 0.65m (3% 2). £FH

Table 1. Biological characteristics of experiment lines

#= 1. iR AREYFEHY

R AR g3 sz e AR (%) JE M7 2 5 (%)
FRAeE 251 A BR [t E 22 41 21
A 252 A BR [t E 22 43 20
KA 253 AR [5 Pt E i 43 21

HRA< 42E A BR (5 Pt KA 43 21

fh 7 42E AR AL T AR [ %1 43 21

Table 2. Experiment design and block number
2. IR SR RS

=) Z;E
ﬂﬂ*q]

Al A2 A3 A4 A5
B1 1 2 3 4 5
B2 6 7 8 9 10
B3 11 12 13 14 15
B4 16 17 18 19 20
BS5 21 22 23 24 25
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HHPY ()3 B A 77 AR TR BT /N X e — Bt A, JEC AR AN Fe A A EL e A, AEURHAC bE N:P:K = 13:18:(9~15),
T AL R 20 kgo ANEEIK.

2.4. KB mERIEHREVAIE
FFRL AR B (R I 0 25 e FH FOSS A 2B 72 ) Infratec1225 AT LT AN AW Bl 2 3G €301
2.5. BURGIT R

RIS HBHE S5 i1 F) FH Microsoft Excel #1 SPSS Statistics #H4T 4 FEA 4, % FH Duncan i3 THH S8 FR K
BB LLE T [31].

3. ZBRE5 2
3.1. RS

3.1.1. FRE 251 RY3EIR 494

3 MK 4 BRI RAFEEE T ARRD 251 EEBRAED R AL Min, Max. Range. Mean.
Var, Std LAJL CV. MFE 3 FTLAE Y, 251 FE2EN 16 J5k/ 2 BRI K 2 8 53 (B R A8 7 R 4500
T AR E, RIER RN 14 IR/ AR R S E E R & & R s T % AN 100 120 14 F1 18 /A
Wi, 5N 18 Jitk/ AWK G B AR ZE & T AR B, URA AT 8 S0 B, B0 ML,
SEMAR G 14 IR ABUNEEMEM KRG EARRKME . BF /BN EDRTHREE, WEERN
14 R/ AB R EEARSERRET 104 12, 16 A1 18 FH/AEL, 14 it/ ABKIKEEAR S &
A E FEECN, HUESE T

M 4 WTLLEH, 2 FRER N 18 IR/ BRI IR K 2 R i B Bl 22 A AR e R B dh v T LAt 2
JZ, RITEZ N 18 I/ AWM KGR & &2 F & T% RN 10, 12, 14 F 16 Jitk/A W, 2255
BOR, BUEAEG P BARYERIZE . 10 J3kk/ 2 bRy FE R 1) K S IR s Je KB AN AR S RECIC T
Hpmp, RYHBREEEVN, URBOES, P EAREE.

Table 3. Protein content of Dongnongdou251 under different planting density
3. ARE 251 FRIEMZ G TERRIRELIE

B JE (IR ) N Min Max Range Mean Var Std CV (%)
10 50 42.1 453 32 43.42432 0.470225 0.685730 1.579138
12 50 42.4 455 3.1 43.50968 0.574903 0.758224 1.742655
14 50 42.6 453 2.7 43.59423 0.393103 0.626980 1.438218
16 50 425 45.9 3.4 44.22927 0.665122 0.815550 1.843915
18 50 424 475 5.1 43.75625 0.622939 0.789265 1.803777

Table 4. Oil content of Dongnongdou251 under different planting density
F 4. RRE 251 TRIBMFM TIEARRE IR

55 P4 CH Rk B N Min Max Range Mean Var Std CV (%)
10 50 19.9 21.3 14 20.91579 0.062987 0.250973 1.199919
12 50 20.0 21.3 1.3 20.84839 0.065247 0.255436 1.225205
14 50 20.0 21.4 14 20.83077 0.088446 0.297399 1.427693
16 50 19.7 21.2 1.5 20.73902 0.113439 0.336807 1.624026
18 50 19.1 21.3 22 20.75417 0.148493 0.385348 1.856725
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3.1.2. FRE 252 BRSO

5 ML 6 Rl RAFEEE N ARG 252 A RAED MR AL Min, Max. Range. Mean.
Var. Std L& CV. M5 ATRVEH, 252 FE% N 16 Jitk/ 2~ BURE 1)K &2 8 1 BP0 (E A AR 57 R0
T AR R, BIER RN 14 TR/ ABK RS EARGEL RS THERN 100 12, 14 F1 18 HH/A
bl RN 18 TR/ B K G B A 22 v T A A B, BB A S m R R, BRI E R, S
FHEANE . 14 TR/ ABUN MBI R G E AR KA. L5 REARZESIR T HREE, WEREAN
14 TR/ ABIREEARSERRET 104 12, 16 A1 18 /AL, 14 itk AWK KEEAR S &
RN, BUEES

MEZ 6 ATLLEH, ZMFITER N 18 Jikk/ A BRI K & i & B 2 A 7 RS T HAh 2%
FE, BIAEEE BEON 18 Jitk/ AWK ST & A8 e B T3 BE08 104 124 14 F 16 R/ A, A8 R
B, BUESEG TP BAR R R ZE . 10 JiHk/ 2 BN BE R 1) K 518 B KB AR S RECE T
Hpmp, RUHBREEBVN, SURBOES, P EAREE.

3.1.3. ZRE 253 BB

7 M 8 Rl RAFEEE N ARR T 253 EE AN R AL Min, Max. Range. Mean.
Var, Std DL CV. MW 7 ATUVE W, 253 fE% N 14 IR/ AWM KEEARMKZE. fRE. P
EAAR R RO a T HARVE RS, EIER RN 14 IR/ AR EE AR S 22 R TH AN 10, 12,
16 F1 18 Jitk/~bil, A RIgfEe 2, HhEEEEK, SHE AR 10 IR/ ATUNE EMEBKEEH
A S MBI ZEIIC T AR, B EER 10 IR/ AWK EZEAR S ®ERRERT 120 14, 16 #
18 Fitk/ A BT, 10 J3#k/ A WU K G 8 A BT & AR SV U, BB .

M 8 WLLE H, 2 ER A 14 FItR/A BUMAE R R RN & s oK E . WEME R /00w
THARE B, EIFERE N 18 FItk/ A KR & & R Em T % E N 100 12, 14 #1 16 JTH/ AT,
B RERR, BUEE P IRER R 2 . 10 J3RR/ZA WM 2 B R 10 K SR I B KB AN AR 57 &R
BT HARE R, RP\HBRGEBN, BREosES, Hr8Ra &M,

Table 5. Protein content of Dongnongdou252 under different planting density
F 5. ARE 252 FRIBMZFH TERRIRELIE

2 P (JIMR A 1) N Min Max Range Mean Var Std CV (%)
10 50 41.3 43.8 2.5 42.55862 0.341084 0.584024 1.372281
12 50 422 44.9 2.7 43.07949 0.317989 0.563905 1.308988
14 50 41.0 44.4 34 42.77561 0.524390 0.724148 1.692899
16 50 41.6 44.6 3.0 42.97347 0.356990 0.597486 1.390361
18 50 40.9 44.3 34 42.65400 0.442127 0.664926 1.558883

Table 6. Oil content of Dongnongdou252 under different planting density
F+ 6. RRE 252 TRIBMFMA TIEATRIRE KR

2 (JIMR A 1) N Min Max Range Mean Var Std CV (%)
10 50 20.7 21.6 0.9 21.11034 0.036675 0.191507 0.907171
12 50 20.8 21.4 0.6 21.12051 0.022200 0.148996 0.705455
14 50 20.6 21.7 1.1 21.08780 0.050098 0.223825 1.061395
16 50 20.4 21.5 1.1 21.07143 0.046250 0.215058 1.020615
18 50 20.7 21.7 1.0 21.19600 0.042024 0.204999 0.967158
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Table 7. Protein content of Dongnongdou253 under different planting density
=7 ARE 253 FRIMEEZEE TERARRELIE

WEECIREIAE) N Min Max Range Mean Var Std CV (%)
10 50 41.7 43.8 2.1 4293214 0.243743 0.493704 1.149963
12 50 41.9 44.1 2.2 42.85588 0.31648 0.562565 1.312691
14 50 42.0 46.7 4.7 43.64146 0.818488 0.904703 2.073036
16 50 41.7 45.2 3.5 42.98333 0.549078 0.740998 1.723919
18 50 41.4 45.0 3.6 43.18810 0.643026 0.801889 1.856736

Table 8. Oil content of Dongnongdou253 under different planting density
= 8. RARE 253 FRIMIEEE TREAI R E KR

B (FIRR/ 2 1) N Min Max Range Mean Var Std CV (%)
10 50 20.7 21.3 0.6 21.02143 0.018783 0.137051 0.651960
12 50 20.7 21.6 0.9 21.13235 0.049528 0.222548 1.053115
14 50 20.2 21.7 1.5 21.17317 0.109512 0.330926 1.562951
16 50 20.4 21.5 1.1 21.10000 0.062979 0.250956 1.189363
18 50 20.3 21.4 1.1 21.04048 0.049297 0.222030 1.055252

3.1.4. FREEFR Q2E iR

9 M 10 43 AR AR BE N AR AR i & 42E B E BUNUIE 7 AR A EURE 1) Min, Max., Range. Mean.
Var, Std DL CV. W& 3~ 7 nJLAEH, fh &R 42E 7E% 58 10 770k WORE 19K 588 (R O E
FMERAR T AR T HANE T, BIESE N 10 HH/ABIMKGRARSEEFERTHEN 12,
14, 16 F1 18 JiRR/ AL, RN 18 JIMR/ AWK B Az & T Hh 2 5, B AR iR B,
Bl A, SEYEAN R . 12 TR/ WA % REMORE I K G 8 A B R IR Z M TR B, R
FEN 12 Fikk/ ARG E AR S B FEICT 104 14, 16 M1 18 Jikk/AW, 12 Jikk/ AWK & A i
SR FHEED, BEET.

MF 3~F 8 WILAEH, %S AITER BN 10 T3k BRI I K G R I & B RAE A 7 R 50w T
HoA %, RIS N 10 IR/ A WK SRR DT & B8 7 B e T3 N 120 144 16 118 I#R/ A b, A2
SRR, BUESEL OB AR, 10 J5 R/ IR S5 R AR K S i 7 e KA A 2= 03
FARBULFINE T HRHE, RPHBFUEEDN, BEECOvES, HrP8a &,

3.1.5. &R 42E GROEBHFEBME S

11 FER 12 S RRAFEE FE N R AR 42 A A PR AR A ORI 5 19 R AU ) Min, Max. Range.
Mean. Var. Std A CV. W& 11 WRAE H, TER AN 14 T30/ 28 BRI K 58 1001 S A e KA
B THARE R, WTERE N 14 kA K EARGEEERES THEN 100 12, 16 1 18 it/
AW BERN 10 TR/AWPKREEARKZER T HMEE, TRiEE s, Hhmksig, S5
AN 16 JItk/ABUNZE FEMMEM KGR AR AE. B5 R ESRTHR%E, WEERN 16 7
FRIAB R EE ARG EZREMT 100 12 14 A1 18 /AL, 16 A/ABK KEEAR SEL R
TN, BEES.

M 12 ATLAE H, %P EE R BED 10 JiRR/ 2 EIFRR PR K 52 06 1 2 B A 22 A AR e R 8y v T LA 2
JZ, RITEZEEN 10 TR/ AT KGR & &85 E & THERN 12, 14, 16 F 18 Jitk/A W, & 55
WK, BUEEL HOPHR AR ZE . 16 Tikk/o BN 3 R 1 K GG 2 . BRI AIAS 7 R %
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JUPFEAR T HARTE, RYMLARREEEDN, SdaBovE ., L8 AARE& %,

3.1.6. ZREGH
P13 FIER 14 43 R AN [ B BT i P 2 SRR D7 B R B 1Y) Min, Max. Range. Mean.
Var. Std PLK& CV. N4 13 FTLAE H, fE%FEN 14 Jitk/ A BOMRE IR S8 A R 7 2805 T HA % R,
IR N 14 TR/ A B K B A S A7 w3 00 105 124 16 A1 18 IR/ A, # N 18 /3
PR/ ON B R G B A B B R AR 22 v T LAt 5 B, AR e B2 S 2%, B RIS, S A .

Table 9. Protein content of Dongnong42E under different planting density

9. ZR LE FEMEZE TERRNFELNIE

EEIM/ AW N Min Max Range Mean Var Std CV (%)
10 50 41.9 45.2 33 43.53704 0.699345 0.836268 1.920821
12 50 42.1 44.6 2.5 43.42571 0.491966 0.701403 1.615179
14 50 41.7 44.7 3.0 42.79524 0.474611 0.688920 1.609806
16 50 42.0 45.2 32 43.40870 0.387923 0.622834 1.434815
18 50 41.7 45.2 35 43.42500 0.432500 0.657647 1.514444
Table 10. Oil content of Dongnong42E under different planting density
F# 10. KRR 2E TEIMIEEE TIEHNREKIE
2 (JIRR A 1) N Min Max Range Mean Var Std CV (%)
10 50 20.8 22 1.2 21.21852 0.073875 0.271799 1.280951
12 50 20.7 21.8 1.1 21.25143 0.065513 0.255954 1.204410
14 50 20.6 21.5 0.9 21.10476 0.035099 0.187347 0.887698
16 50 20.6 21.8 1.2 21.23478 0.056541 0.237784 1.119784
18 50 20.7 21.7 1.0 21.31923 0.034133 0.184750 0.866591
Table 11. Protein content of Dongnong42E (Seed coating) under different planting density
11, KRR Q2FE GRABREMERE X TEERMRIEE
BEIMIAT) N Min Max Range Mean Var Std CV (%)
10 50 42.0 45.1 3.1 43.34643 0.446283 0.668044 1.541175
12 50 40.4 45.1 4.7 43.38788 1.082973 1.040660 2.398504
14 50 42.5 45.2 2.7 43.44878 0.321061 0.566622 1.304116
16 50 41.8 44.4 2.6 43.39318 0.277394 0.526682 1.213744
18 50 41.9 44.8 2.9 43.32593 0.403843 0.635487 1.466759
Table 12. Oil content of Dongnong42E (seed coating) under different planting density
= 12. RR 2E BRABEREMEREF M4 TIRMAREKE
B (FRR/ 2 1) N Min Max Range Mean Var Std CV (%)
10 50 20.2 21.7 1.5 21.3500 0.096667 0.310913 1.456265
12 50 20.9 22.1 1.2 21.3697 0.085928 0.293135 1.371731
14 50 20.6 21.6 1.0 21.29024 0.044902 0.211902 0.995301
16 50 20.9 21.7 0.8 21.29773 0.035111 0.187379 0.879809
18 50 20.6 21.7 1.1 21.27037 0.045898 0.214238 1.007214
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10 JIRR/A WU ZE BEFME R S8 B R A . 87 RECIIRZE SR T H AR E, RIBE R 10 Jikk/ AL
MREEAM S B2 R AT 12, 14, 16 A1 18 JIRR/ALI, 10 JI0E/2 B K 8 5 7 548 e 0 LA
N, BUESES

ME 14 ATLAE H, TEBEN 18 Jikk/ A WUFHE 1K G AR & B ZE AR 5 /800 & T H A=, A
TEE BN 18 Jitk/ AWK ST & B2 B T3 BN 104 12 14 F1 16 JIRR/ b, A8 i EECK,
HAE G HOPIBINARRIERZE . 14 TR/ B % FEFIE I R SR 2 B K E AN 7 R LT3
T HARERE, RHHBRGEEDN, HARBONES, H P8 AAREN.

3.2. BERNS BRSO

t K28 T REA Z AN LR, T AR 6 ¥ B LR AR A S B B B s T AL, XA i T
SR t AL F0 K N A R KT R BE PR (U558 a BEE N 0.05, IXFRELZ TR ¢ o e A fie 2 HEWTIN (¥ a >
0.05), A3 #r K H SPSS Statistics # 1 #1 Duncan 7237 B)E 1 2 & LLE .

3.2.1. HEEEEERR. BEHSENZELLR
T R B, AE RS B R 55 B R, AR K &R R B0 R AR R g 0 & B ik B B EMEE R R 15).

Table 13. Protein content under different planting density

= 13, TRMEEEFM TEBARNFREKIE

EECIRR/IAE) N Min Max Range Mean Var Std CV (%)
10 50 41.3 453 4.0 43.16800 0.554674 0.744764 1.725269
12 50 40.4 45.5 5.1 43.24162 0.589421 0.767737 1.775459
14 50 41.0 46.7 5.7 43.26713 0.641659 0.801036 1.851373
16 50 41.6 459 43 43.37018 0.635142 0.796958 1.837571
18 50 40.9 47.5 6.6 43.27073 0.623630 0.789702 1.825026

Table 14. Oil content under different planting density
= 4. TRMEEEZG TREHNREKE

RO SN N Min Max Range Mean Var Std CV (%)
10 50 19.9 22.0 2.1 21.10867 0.080394 0.283539 1.343233
12 50 20.0 22.1 2.1 21.14740 0.082857 0.287848 1.361152
14 50 20.0 21.7 1.7 21.08426 0.090914 0.301519 1.430068
16 50 19.7 21.8 2.1 21.09430 0.095606 0.309202 1.465810
18 50 19.1 21.7 2.6 21.12561 0.104035 0.322545 1.526797

Table 15. Multiple comparisons of seed protein and oil content under different planting density

=15 TRMEZEEEEAR. BHSENSELR(%)

Ak EARGE T &
Al 43.17b 21.11a
A2 43.24a 21.15a
A3 43.28a 20.08b
A4 43.37a 21.0%a
AS 43.27a 21.13a

VE: abed fRFRAE SPSS FAFAM T 122 51k B 2 /K (P < 0.05).
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1E A4 AbFE(16 JikR/A BRSSO & IR B R, B E PR B T E R, R A = bR
T E FTHm R B SRR TT Z TS TR I AN AR 5 A R R 2 R R Iy A4 >
A3>A5>A2>Al, HPEBMEE 95%B5X A, Al AFRE TR A 43.05, LN 43.29, A2 &bFEH)F
FRAN R 205100 43.13 F143.36, A3 AbFE TR A 43.16, RN 43.37, A4 AFEA R BRAI_EFR 2359 43.27
H143.47, A5 LEFR)TFIR N 43.17, B A 4337 Hd A2 A3 A4 A5 ZEFREE (5t & B A AE 43.24%~43.37%
A4k, AHRRUGR NN, AMEEREEZESR, AL 5 A2, A3, A4, AS ML, EAREENE
HZEEK, FEVBOR, FEREMEZER.
R & B (ASA T Z T4 B 16 A3 WbFE(14 IR/ A BOAREE N BRI & B i, A2 4312 /5
BRI oS )RR 35 0 i 7 o A i, S FEA T 14 JIRRIA Wi~18 JIRR/ZA IR, R 2 B it 45 2 1) 386 n i
Peim o N RIRIAE 55 i AL T ) 8 25 1 22 R BN A2 > A5 > Al > A4 > A3, i A1 ACFRI AR & bR 2
90.28, brdEiRA 0.02, TESBMEM 95%EFEXIE, TR 21.06, FRRA 21.15; A2 FRRINEDT & Ehnifk
#90.29, tRfEIRA 0.02, FEBMEE) 95%EE XA, FRA 21.10, R 21.19; A3 ALBREIARNT & 245
HEZHN 0.30, FrifERN 0.02, TEMER 95%EAF XA, FRA RS 5 21.04 A1 21.12; A4 LB EAR
G EARMEZE N 031, FRUEIRAN 0.02, FERMEM 95%EE X, FRA LRS54 21.05 F1 21.13; AS
REERIIG T S AR HEZE N 0.32, FRAERN 0.02, TEXMER 95% B EXIH, FRA 21.09, THRNK 21.17,
Hrb Al A2, A4 FI AS A FRIE WG & B AE 21.09~21.15 Z [A1384k, BUEIREE N, AEESEEER,
M A3 5 Al, A3 5 A2, A3 5 A4, A3 5 A5 HLL, Bl & EEMZEROR, Z3EOR, fFaEREEZER.

322. FESMEBERR. EHSENZELE

Ji 225y MR, FUFRAS [A) SR &2 ot oA A () ) B ) 8 B R P 7 =R, B TR I % 31K 3
B E R 16) AL TEAR S ENEEEZRKIN Bl >B5>B4 > B3 > B2, Bl 5 B2.B3.
B4. B5 ¥k BB 3E Z 7K, B4 5 BS RiAFEEZERKF. AASMHF, Bl EAR S EREN 43.71,
b B2. B3. B4 1 B5 435l 0.89. 0.58. 0.40. 0.33. Bl AFAE MRS EIRUEZE N 0.78, brdEiRly
0.05, PIEM 95%E 5 X0 FHRA 43.60, BRA 43.82; B2 AHE &R A RS EMRUEZE N 0.65, trilEiRHN
0.05, HMEH 95%BASIX 1A FIR N 42.73, EFRNY42.91; B3 AFHE AR S EARMEEN 078, brdEiRN
0.06, HMEH 95%BASIX 1A FIR N 43.03, RN 43.25; B4 AFHE AR SEAREEN 073, brdEiRN
0.05, I ) 95% B A5 [X 18] T BE A 43.20, EFR A 43.41; B5 4B AE (5 & B b2 AFREER 2 54 0.68
0.05, HEM 95%E S XA NR Ky 43.28, LFRA 43.47.

ASRVALFE R G 05 2 i B35 M 2 SR B BS > B4 > B2 > B3 > Bl, B5 5 Bl. B2. B3. B4 ik
FIEEZERKT, B2 5 B3 RiAB|EEEZRKT. AWM, BS JEM&EHRe N 21.31, tB1. B2,
B3 1 B4 43l &t 0.5+ 0.19, 0.21. 0.08. B1 AEE 117 & AR AEZE A 0.32, AR 0.02, SBMEM 95%
BEXE TN 20.77, R 20.86; B2 AFE )& A& EARHEZEHR 0.20, FrdEiRy 0.01, HET) 95%
BEXE TR 21.09, ERJY21.15; B3 AL ME AR & EAa0EZRE K 0.25, dadEiR79 0.02, HEK 95%
BEXE TR 21.06, ERA21.13; B4 A3 E QRS ERMEZER 0.23, frdEiRA 0.02, HEK 95%
BEXMETFEAN 2120, ERAy21.26: BS A& E S EhRMEZEFIARER 58 0.24, 0.02, HET
95%E X A PR 21.27, RN 21.34,

323. EERKEMNEBR. EHSENZHELER

M 17 SR ATDAE H, R AR R R ER R A, KRR %EE, ARREREARSEAR
[, RAKRGEARNEGENCZH T WA E S, WZRE%ERRE, AESFEL Bl (RS 251)
HAR S B, EEERN LT, BARSERARILZH NS, S5 A E A4 (16 Jikk/ AT,
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Table 16. Multiple comparisons of seed protein and oil content for different experimental lines

= 16. TRIMMEIEZERR. EHSENZELR

i HE A (%) NG & (%)
Bl 4371a 20.81d
B2 42.82d 21.12¢
B3 43.13c 21.10c
B4 43.31b 21.23b
B5 43.38b 21.31a

VE: abed fRIEAE SPSS FAF /3B i ) 28 ik 2 7K “F+(P < 0.05).

Table 17. Multiple comparisons of seed protein and oil content under different factors

F17. FRAFKFHNEBR. BEHSENZELE

s AR (%) T AR )
Al 43.17¢ Jile
A2 43.24b S115¢
A3 4327b 1106
Ad 43.37b 21.10¢
AS 43.27b 113e
Bl 43.71a 20.81d
B2 42.82d 1 1oe
B3 43.17¢ 1106
B4 4331b 123b
BS 43.38b 13la

1 abed fAFRAE SPSS HAR 73 1T I ) 22 5k 2. 35 K (P < 0.05)

HEHREEAIEE. B SERNSMSEQTRA IR, P B S 8N 25 T PO % 58N,
AN TE S i Fh TR A A 3 22 e, RIS R AR 2 g D7 2 E R R = b A AR K HLEE, o BS (5 & 42E
BARKE IR & & T HAL B Fr . BB & B REEIE B TR S, BN A2 (12 ikk/A
BRI, R ik B KA .
4. itig

PR G RISAF EEQE LR =AM B e b, IR0 R 5E 75 220 S 0 il 24 5 b
H & AV 2R A A B A m KT, SEAN R SRAT AT ST U 9 IR, 382 4% DR 32 RN B 5 DR 300 K it o 2
B EARE A F T, LN 70%~80%F1 20%~30%, I IR o & i it & Fb e 15 200 57K 5 22 22
JIE[32]0 HRREIELFA:, BRI, Beil & RS XTIMTIAEE M ER, M4 SERX RS T
IR RIE . B Ja ARG, RIS It 0 52 5 i i o508 5 5 AR A PR rh SR K P A
AR FRIE B S =0 H 1. #RE% AR e A EE AL, A ER % R AT K
o B B ) BT o DRI AR I8 XS AN [RI R 25 B2 . AN TR d M (R K L8R 1 0T MR WG & 2 22 S gk AT 0 it 9

NT ARG SR EmE R, RRERHRX RS & 7. XA e —A s 5wk
BLsETE . BEHLIX H T 45 A R B 7733 Jeit @ MEE EEAE N EX, ¥ 5 MR NS5 L
PR S A A E R RINX, S A FEMEZ A, ik, kB RMIE 150 ~MRE
MR E AR B S ENE, LIS, FIH Microsoft Excel Al SPSS Statistics 47 4B 7341, K
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