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ZEEABRIEAENZETERENFIT

R4, gades b2 By ABEEE D, B, T R
VNG, BUEAR T, HRCE, nRmg e
(1 B R BABEZBAEDF o T, DU WS 610300;
2. LKA P EYI A E YL AR B S E, )il BAR 610300 )

W OE: WIRORFIRME S R B SR R TR BT R TR LR S I R AR R, N ER T
PR AL PR B AR IR B R S, DA T W BPIR ARG R, RA PO RIE S e A A ik
IF, PR, W TAPRE . s, A, BRI, JER S By R isetr, RAETHISSMA G
BOEEA TR A NHEFERGEAE , B8 & — 3R, I8 @ AR 0 HE T i g v i T 25
TP ERIR . EEST R A . FIDA S R AR AR BT i TR R S PPN R AR I R AR R, R
N, BHE, CHBN ST BT, TAPRTE . 4, EA. 5. TS50 04070, 0.2112,
0.1246., 0.0949. 0.1623, Y HAWEZ A HRAKCERS, S5 3805 K7 i IR LR G IR He AR o I BE 1 | it
A, JEEEE . M ERINETT O T IR, AR EX R E R . PRI RS MR R
TN RINN L > I > i > A, B AR, ERE . R R EEH. ®ER
173004 ~ 194590 #/hm’, . W, #0ACHE > 514 N 67.33 ~ 77.84 ke/hm’. P,05 107.26 ~ 116.75 ke/hm*, K,0

86.90 ~ 90.81 kg/hm®, LEE P hE . PrEFURLGAHELL.

KA SREL; WAL AL B PRACHEL; U BuE ZESTED

e ( Vigna radiata 1..) TR A EE
ey, E3EE, EREZME . T
A, LA B AR EEEE RN Y E
Heg G a b B TR ERR AR 6
MR Eh TG Y i T PR TR TR AR B
R W BN R E A8 Xt
T B T BRI AR R, IR
A B, A2 O R R LA T TR
A2, (A R S Fabr k85 i RIfEH], LLikE)
PRI L WIS Y H Y, SEERER T TR
K.

HAT, X%, X o= s nsm, o
NCH TR NIRRT . RIS A %

KRB 2023-12-20; FABH: 2024-02-06

EE£WAB: WIAWB A =605 (20222ZCX081 ) 5 Ui 0
BB (1+1KIGG ) 5 B ZEIARARME ™ M AR Z2 00 )1 2 b 141
BA (SCCXTD-2024-20) ; 2024 5024001 i T 05 50 90 % - KAk
Tl

EH /N 0L (1985-), BhEMFFE O, i, FHNFLG
FHIEEMTAE, E-mail: dai_shun_dong@126.com,

BWAEE: MIE, E-mail: yeps18@163.com,

N. P,05. K,0 HI 4 43 515 55.6 ~ 65.8, 81.9 ~
96.0. 71.75 ~ 90.65 kg/hm’, ki~ 9.62 ~ 10.62
em, 55 R KT 1332.05 ke/hm?, 40 % g 25 4]
WFsE 3, AL HE (N 38 ke/hm®) (177 & FUKF
BRI B R B R . FORECE Y phge
M, i & & M 53.73 ke/hm®, R 141700 B/
hm?, &% 5 f5 5 77 R 0] A F) 1664.45 kg/hm®s i
s R R, S A R AR, R
5k 150000 #/hm’ ., i A 5N 150 kg/hm® B
B Yin &5 I BER R, ORI, . 4T
A, 4 57 B 85 1 e 0 4 75 19.6% . Abd 45 1
R R, GHMABE. MR B ER eGSR T
72t Buriro 25 U BFST R, A ] it 40 K 7 Xt
SeE K KRR B E R, S B
75 % W, M N, P,0,. K,0% %] & 812 ~ 89.3,
124.8 ~ 133.5, 82.6 ~ 90.7 kg/hm’ i}, %% & H 45
FEREN 2104.6 ~ 22152 ke/hm®, FAEMGSE T RSY
FEA /il T it R X S K SR R A A
[FIFERE RS2, SRR B, S LT W] A
gk, PSSO, R E R N
66.6 kg/hm’, P,05127.2 kg/hm’, K,0 121.0 kg/hm®,
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Zsias USRS R, A B BN AT AR A
FH R NS G = ar, it FH e 2 D0 s 02 7 3 o 0
55 BN O Tt A X & 5 i 14 5 i F oS A 4
L AR, HT AR S TR BIE SR £ 4R h AR
JE L R AR 3R AN (] AR R A B 7 R R
PR —FRAR RN [, MELLPRE £ R M 2 AR AR
[E] A OC R, ARAS = i T 2R A LAk 1 % B L it AE
UE 3

GATEME—NZEME. 22 RIEKR
B SRR TR E A% S — R AR A . L
JZUAHTE: CAHP ) SRR S UBAS S A LAY
2 (EWM ) AR A & LR AN L A B R L6 2
WET L AHP EHA RE . R, R4, &
PE 5 8 S AHEE A DR R, AR S B UL 1) 2%
SERREE R Mk LAAS BN S R 2 AE EEXE  EL
PREEE 1 EWM LIRS 32 A R % Ak 45 b
0 ELE S, SEA A FE A IR 2, B
Febn A B AN —E 5 EWM 28 5E B9 AUE R IE
B0 T RIS Y 2 A AL T A AR R A 2
) 3 — e 2 b, 19 B A B A A E T
N HFEF RS AL A AGELE S AHP 5 F1 EWM
VEACE, BRHERM . B ST
Lo AR A HET i (DTOPSIS ) A 3% fif ik
T AARBRIAITC G — 11 B B AR K e e A 58— 1
B R ES AW T RED .
KPP T M DY Y s A M, 4
Y (45 ) (GBIT 10462—2008 ) 51| Hy it & |
EEEARbR, WA, IR, AR EEAE
FEA T e S T R AT R R
(LA, 2mAGMPREEMA. B L
PR 28 R FL B Xof g 1 7 i SO o 9 27 5 5 ) i £ D,
A

AW T a5 T RIE 1 4B WM AGE 255
AHP 3% H EWM ¥ARCE 15 2 T O & B AL ER, 45
# DTOPSIS ¥4 ¥4 # 77 4 B it 28 B PO AR &R 78
BeERl b, AL R B AR AR S
g hn . PR TR A PR R R 9 Uk 1
SRR, o PR B B 5 EL ROV o3 B 5 R R
W, E BT AR T R R bR T R TR LR
AR X SR W EIE R A G AR
A D 2 A T iy 7 A 7 1 B A A R R
S

1 #MREFE

1.1 5k

BREg T SRR PO A ROl B2 Be 2 B E Y
RITEEMN Jlama 25, L ERIKRE (N
46.4% ) . 1T BEIRES (P05 12% ) FAL IR 41 (K0
52% ). Mt 5 KA+, pHAH 6.67, A HLJK
2231 glkg, &% 0.84 gkg, WA 78.37 mgke, A
R 10.36 mg/kg, A 88.31 mg/kg.
1.2 Rt

5T IR T 2020 4F 5 A 72 DU RV B2 B
LA TR VRIS S A T o P
W (X)), AR (X)), MsEE (X;) At E
(X)) 4R (F1), RHMUIT K IESCE
B GTOT 12 0y 58, 23 A (%2),
3WEE, 9N /MX, INXHEA 20 m* (8 mx2.5
m ). KM FRE I AR, 17804 mo /DNIXHTRE
P 4 AW B 155 FE Ah. 20204E5 H 21 H
FEFr, 5H 31 HEM. RS2 RI, 45
JTH 265 1 RN, 8 H7 HEE 2RI, A
WL AR A R SR — A SRR T R
=2,

F 1 RBERKER KD

At MoK ikt
iS5y A Ak a] B
-1.682 -1 0 1 1.682
R (F/hm?) X, 44590 75000 105410 150000 194590 225000
FIEAHE (N kg/hm®) X, 17.84 30.00 216 60.00 77.84 90.00
WIEH A (P,0skg/hm®) X; 26.75 45.00 6325 90.00 11675 135.00
AR AR (K,0 kg/hm®) X, 20.81 35.00 49.19 70.00 90.81 105.00
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F2 HIGAE
pisz R W it A it g
1 1 (194590) 1(77.84) 1 (11675) 1(9081)
2 1 (194590) 1(77.84) -1 (6325) -1 (49.19)
3 1 (194590) -1 (42.16) 1 (116.75) -1 (49.19)
4 1 (194590) -1 (42.16) -1 (6325) 1 (9081)
5 -1 (105410) 1(77.84) 1 (11675) -1 (49.19)
6 -1 (105410) 1(77.84) -1 (6325) 1(9081)
7 -1 (105410) -1 (42.16) 1 (11675) 1(9081)
8 -1 (105410) -1 (42.16) -1 (6325) -1 (49.19)
9 -1.682 (75000 ) 0 (60.00) 0 (90.00) 0 (70.00)
10 1.682 (225000 ) 0 (60.00) 0 (90.00) 0 (70.00)
11 0 (150000 ) -1.682 (30.00) 0 (90.00) 0 (70.00)
12 0 (150000 ) 1.682 (90.00) 0 (90.00) 0 (70.00)
13 0 (150000 ) 0 (60.00) -1.682 (45.00) 0 (70.00)
14 0 (150000 ) 0 (60.00) 1.682 (135.00) 0 (70.00)
15 0 (150000 ) 0 (60.00) 0 (90.00) ~1.682 (35.00)
16 0 (150000 ) 0 (60.00) 0 (90.00) 1.682 (105.00)
17 0 (150000 ) 0 (60.00) 0 (90.00) 0 (70.00)
18 0 (150000 ) 0 (60.00) 0 (90.00) 0 (70.00)
19 0 (150000 ) 0 (60.00) 0 (90.00) 0 (70.00)
20 0 (150000 ) 0 (60.00) 0 (90.00) 0 (70.00)
21 0 (150000 ) 0 (60.00) 0 (90.00) 0 (70.00)
22 0 (150000 ) 0 (60.00) 0 (90.00) 0 (70.00)
23 0 (150000 ) 0 (60.00) 0 (90.00) 0 (70.00)

TE: SRS I EE AR, 55 BB SR D R SR R . RS kR /hm®, L B BT RS kg/hm’,

1.3 DIt 5 Ay ik

FMUF I E S G AR, AR BEFRS
IR AR VR A BRI E ik
ZH (B EARNE ) (GB 5009.5—2016 ) ,
Jig Wi F 2 D a2 O vk 2 R R B R 2 )
(GB 5009.6—2016) , JEM & =M FTES I (F
Pl s R vERs (R ) W5E ) (AOAC 996.11 ),
1.4 HdEabs

K H Yaahp 12.9 #4 & AHP 32: 2 R AL, R H
Excel 2021 #F4T AHP . EWM ¥, 3 T 2881
LA TRAGEFN DTOPSIS ARG, R DPS 9.01
la k£, KA MATLAB R2017b 24134
RO ] B R T , SR FH SPSS 26.0 i#£47 Spearman

LEPSEFI e
2 ERESH

2.1 BRI R PR — SRR B
2.1.1  AHP JE# 5 8RR E

HRAYE A TR AR T, 4 A 17 o o 2 AR
BCE ) #3810 A7 AH & FN 48 b 21 B A% B i
FFW T FEATFT 43, FR IR 1 ~ O 5 v 25t 0 ke {1
W25 L Kb M HIBHESE- 3205, RS T2 R I
e, TS TEPR AR, T — B (%
3. 4, HARIFE TS ULk [37-39 1), AHP %
SIPTEEREH, AR IRARAEHE T T AR >
AR > JERy > AT > BEi
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(T

HHERA

[ =i (o) wik (82) | | s |
| N
[ Prerm (o] [ams (oo |[mem (o[ mwr cco) | [ew (cs) | | ssivac |

| ZEFEREBRXREE

®3 BBEHFEA ~ENERE B HBTERERINE

SHEBE A ~HENE B 7= (B1) ik (B2) Jay A (W) IR (W2)
JeaE (B1) 1.0000 0.8200 0.4505 0.4505
Bttt (B2) 1.2195 1.0000 0.5495 0.5495

T —EHERI S CR=0<0.1, HATREARMIHE 2.

&4 ENE B2 ~15HRE C FIBTREFE RALE

HENZ B2 ~fibe)2 ¢ AR (C2) BT (C3) Rl (C4) VER (C5) JE A (W3) AN (W4)
AR (C2) 1.0000 2.0000 2.6000 1.4000 0.3871 0.2127
HEHFT (C3) 0.5000 1.0000 1.4000 0.8333 0.2059 0.1131

JigT (C4) 0.3846 0.7143 1.0000 0.6167 0.1512 0.0831
PR (C5) 0.7143 1.2000 1.6216 1.0000 0.2559 0.1406

e R S CR=0.0013<0.1, HAT IR 2 —3k,

2.1.2 EWM ¥:H & A —Fa b
P2 R T TR0 45 s A S 0 A A1
FERE, R EWM 3 A SR B AR (% 5,

HARITE TS WS [40 1) EWM 7550 H1 4
R, I8 BEEHET ATER > 4R > 2R
Ji > TR E > BB

x5  ARAAEHEHRE—ISIMUE

fibn THPRLE (C1) alifA (C2) HAB(C3) JigW; (C4) JER (C5)
JERGHTEAE () 0.4505 0.2127 0.1131 0.0831 0.1406
MAERGE (w,) 0.1769 0.2032 0.1855 0.1576 0.2769
RIS A EHGE (o) 0.4070 0.2112 0.1246 0.0949 0.1623

2.1.3  FEFHZRL A A AL i S — R A E

AHP 328 EMAE 1, 455 32 & Z AR K
LA, EWM 35 B A E L, 25 Z Wik
FHFIUE B RIS, W TS
WA R 25 A A T A& WAL TR, A] DAGRAS BT A B
AR L PRARHE TS LSk [41-44 1, 3
AR RAS RIS, TR A A AR
ST EE R, A PR —E PR HE T N AR
— 154 —

(04070 ) >4 #2 % (02112) > ¥E # (0.1623) > &
B (0.1246 ) > gl (0.0949 ),
2.2 DTOPSIS IEZR A PEM Sk 57 i i it

R i P 0 4 60 7 o o et 0 g o i 0 B S
M, $IEmAEhR G NN bR, 255 3L T
B I 2 A WA B R 1) B —F8 bR AR TR e o
FERE, FeZA9 3245 Ab BEXT BEAR R O AR B (¢,
) (%6, BRI IESIWICH [ 30, 34 1),
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Fz6  DIOPSIS EHENEEFERESEEER

THPRLE 4R AR it

s (c1) (c2) (c3) (c4) (c5) s o G ¥
1 2140 97.32 25.39 142 51.45 0.2455 0.0137 0.9471 1
2 1435 96.31 25.01 1.51 50.47 0.1115 0.1347 0.4530 15
3 1275 95.32 25.15 1.46 51.18 0.0811 0.1651 0.3293 20
4 1455 96.67 2491 1.57 51.46 0.1157 0.1306 0.4697 12
5 1140 96.88 25.28 1.51 51.06 0.0559 0.1905 0.2270 22
6 1285 97.12 25.17 1.46 51.34 0.0832 0.1631 0.3378 19
7 1345 98.36 25.82 1.55 52.25 0.0954 0.1513 0.3866 18
8 1240 96.34 25.6 1.49 49.68 0.0745 0.1718 0.3026 21
9 850 97.16 25.93 1.55 50.28 0.0116 0.2456 0.0451 23
10 1445 94.41 25.08 1.57 51.30 0.1137 0.1327 0.4613 13
11 1535 96.72 2551 1.56 52.13 0.1310 0.1153 0.5318 11
12 1365 94.64 25.05 1.53 49.51 0.0982 0.1482 0.3984 16
13 1435 97.48 25.06 1.55 50.46 0.1118 0.1345 0.4539 14
14 1600 96.82 25.09 1.59 51.15 0.1432 0.1031 0.5815 10
15 1355 95.16 24.66 1.52 49.61 0.0962 0.1501 0.3906 17
16 1620 98.23 25.82 1.58 52.98 0.1475 0.0990 0.5984 9
17 1980 97.80 25.48 1.59 52.87 0.2156 0.0307 0.8754 4
18 1840 9831 25.44 1.6 52.52 0.1890 0.0572 0.7678 7
19 1995 97.44 2532 1.58 52.41 0.2183 0.0281 0.8860 3
20 1975 93.81 25.54 1.61 52.86 0.2148 0.0315 0.8722 5
21 1890 98.01 25.74 1.54 5251 0.1984 0.0479 0.8055 6
22 1995 98.32 25.63 1.56 52.37 0.2183 0.0280 0.8863 2
23 1820 97.18 25.65 1.63 52.49 0.1853 0.0610 0.7523 8

1z JH SPSS 26.0 4 £ B — 7 w5t ot 1 5 A S5 I {E
H1 DTOPSIS 7: 1 72 () C, {H#E4T Spearman #H 5 14 73
Brolsn, C 5% R —F8bRcE R 2 IEASE,
SRR SRR BT TERY S IEAR
XK, UL CAEFIVE - i R ZR AR e s, AT
OIRTRERE . ARk o B R LR B

R 4l DTOPSIS % 43 #7 Ji #, 0<C<1, C, {f &
K, PRBRLGAEN MO, ke, 4
M EERLG AN RS (C ) &K, B
Hy=m e At 89 =8 i 510
febrine/h, R R ZEA e2s. PRI
AhEE (AbEE 17 ~ 23) PR ELZEA TE R AR K
ANHEFPYTERT 10, AT WL, Hop= i 2 A8k .
2.3 R MEAEXTER S R R R L A IR
(AR

iz J DPS 9.01 #4 % B S A, ® . #PIE H i

4R A G S - s e bs . 7 5 R LR
A Hahs CAEY AT R 2L G, 15 8| B
wr:

Y=1893.47+168.10X ,+29.22X,+55.83X 1+
115.74X,-227.43X,’~120.48X,"-96.61X /-
107.22X,7+62.81X X,+35.31X X,+39.69X X +
39.69X,X +35.31X,X,+62.81X,X, (1)

Y'=0.8105+0.1205X ,+0.0185X,+0.0397X ;+

0.0863X,-0.1711X,7-0.0962X,"-0.0776X "~

0.0858X,7+0.0453X ,X,+0.0238X X 1+

0.0275X X ,+0.0275X,X ,+0.0238X,X -+

0.0453X X, (2)

YRR RAR bR, Y SRR i a2 A
BhR, X0 Xoo X, FLX, 5% A E.
e o RN A A (B, T 22 AT A R R W,
A (1) P=0.0039<0.01, £i# (2) P’=0.0027<0.01,
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LT 2 B RIA W2, RE 0 ) S R A
7 T 2R A VP R AR BE A5 1 P - i AR R R O
A DA RIHEA T o3 A AR
231 FEREB ST

2ot o i e ME A A S, e HE R E
PrufEql, T4z AR — YR I [E] 1 3R 45 4 X A% R0
AT LA Uy 45 6 R 28 X T g e i M R T
LA TR IR AR IS RN M R (1)
FE O . R . AR — IRl R 5
4 168.10, 29.22, 55.83, 115.74, Fi#l (2) %,
iR . R A U [l R B ok
0.1205, 0.0185. 0.0397. 0.0863. A t, 4 ~KH &K
X F 4 5 i B —FE bR A S LR A T e A
52 M RN R B B (X)) > B (X,) > i
i (X;) > g (X,).
232 HEEX TR TR RS I bR
Al

M TR IE AR IR, H R B8
X900 151 00 22 Bt s 4, PR T S A A
RN 0K, X R EIEER (1) S TRE4EAb PR,
153 £ PR 20 T4 B P AR AR i — o K [l )5+
AL (3) ~ (6), X WRENEMAA (2) 1704
AhEE, 15BN T A E e R LR AT TR bR
A —JC WA A E R (7) ~ (10), 4iF:

B, Y,=1893.47+168.10X,-227.43X (3)
MR : V,=1893.47429.22X,-120.48X,° (4)
Wi Y,=1893.47+55.83X,-96.61X, (5)
WA V,=1893.47+115.74X,~107.22X,] (6)
R Y,/=0.8105+0.1205X,-0.1711X,° (7)
Mg Y,'=0.8105+0.0185X,-0.0962.X, (8)
MR ¥,/=0.8105+0.0397X,-0.0776X (9)

MEs R . ¥,=0.8105+0.0863X,-0.0858X (10)
AR (3) ~ (10) A0, MHARP = A
(B 7K, S i e i T 2 A P FR A a3 i)
BEE . MR . B AR NI E R
I LA AR A, AT UL, 2 Al PR ER Ry ] KR
B, BB, M. MR, e E G Ry
AFT i o™ B i 2R s PRI TR AR 4 Tt
233 PR ZE A HAN N 6 B i B 2R 5 P
LN AL
i A T ol LN RS b GV P YA <
1y, EAER B AR ERON , 75XT R A58
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VEFHREATZMHT -0 SPREL (1) BRZEALIRS T LATS
B (11) ~ (16), XA (2) RBEAENIES
A LMSR TR (17) ~ (22), WF:
Y,,=1893.47+168.10X,+29.22X,-227.43X /-
120.48X,°+62.81X X,
Y,;=1893.47+168.10X ,+55.83X,-227.43X /-

(11)

96.61X,°+35.31X X, (12)
Y,,=1893.47+168.10X ,+115.74X,-227 43X’
107.22X,/+39.69X X, (13)
Y,,=1893.47+29.22X,+55.83X ,—120.48X,’~
96.61X,°+39.69X,X, (14)
Y,,=1893.47+29.22X,+115.74X ,~120.48X -
107.22X,/+35.31X,X, (15)
Y,,=1893.47+55.83X,+115.74X,-96.61X -
107.22X,/+62.81X,X, (16)
Y,,=0.8105+0.1205X,+0.0185X,-0.1711X >~
0.0962X,°+0.0453X X, (17)
Y,;=0.8105+0.1205X,+0.0397X ,-0.1711X >~
0.0776X,°+0.0238X X, (18)
Y,,/=0.8105+0.1205X,+0.0863X,-0.1711X >~
0.0858X,°+0.0275X X, (19)
Y,/=0.8105+0.0185X,+0.0397X ,—0.0962X,*~
0.0776X,°+0.0275X,X, (20)
Y,,/=0.8105+0.0185X,+0.0863X,-0.0962X,’~
0.0858X,°+0.0238X.X, (21)
Y,,/=0.8105+0.0397X ,+0.0863X,-0.0776X,*~
0.0858X,’+0.0453X X, (22)

FEHWA R, HE SR, % S
L AR S AR SR RS
it B 2 (B 58 IR B R EEL, R Z [Al£E
FEIEACHAEH, HAREAEHRRE s o i M i
ARG AR ISR T 0,

234 AT

iz Fl MATLAB R2017b 7€ it 56 M % /K F Ji Hl
W ([-1.682, 1.682]), HFIMIAAL (1) A, 4
X,=0.5975 ( % . 176643 Ff/hm’), X,=0.5589 (N:
69.97 kg/hm’), X,=0.8336 (P,05: 112.30 kg/hm’ ),
X,=0.9865 (K,0: 90.53 kg/hm® ) I, AP~ BUiS
KAE, HAE K 2032 kg/hm’; B RS (2) nl %0,
M X,=0.5159 (B 173004 Bk/hm® ), X,=0.4108(N:
67.33 kg/hm’) , X;=0.6452 (P,05: 107.26 kg/hm’) ,
X,=0.8121 (K,0: 86.90 kg/hm®) I, HE 5 = 4 i
SEATVEM R AR, HAE M 0.8933, IURT&E N =

S

(T
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Pt Zi A iefl, it 2027 kg/hm®s 7 23 A
AhEErR, AbER 1 (X,=1, X=1, X=1, X,=1) 54
H—38bn, e ELE A RN e bR AR . B
A (2) PR LA TP R bR O 5 06 A B A
PEXT R i g R BRI (X,: 05159 ~ 1, X,:
0.4108 ~ 1, X,: 0.6452 ~ 1, X,: 08121 ~ 1),
F MATLAB R2017b 43 #7 o] 1, B (2) =& i
LR TR 48 A 1 HUE Y Rl R 0.8328 ~ 0.8933,
W F R A TEM AR bR X ] BEA (1) 7 5
1967 ~ 2032 kg/hm®, AL T & 7= & X ], H
I AT UL, %5 B 173004 ~ 194590 #k/hm” ( Z 15 4
0.5159 ~ 1) . &HE 67.33 ~ 77.84 kg/hm® ( it {E
0.4108 ~ 1) . BEAE 107.26 ~ 116.75 kg/hm® ( % %
4 0.6452 ~ 1), HPE 86.90 ~ 90.81 kg/hm® ( Zifih
fH0.8121 ~ 1), Guj=a, mEEZE AR,
3 itie

HACF#E ., B ar G rm, K&
SRR R A R O I RERE A O ™=
HRFERRCR L, T IREE RN, &K
R AETERN A ROV R, iS4 SR S 4]
[, BFFRETE . NERLZ R S RO 7 B T i i 2
AR, ARG R OB A e PR B AR AL
AR, AREY, 5T IR H G AL
E [ B —FEA AR HE T A TAFRLEL (04070 ) > 4k
(02112) > 7EK (0.1623) > B F (0.1246) > g
5 (0.0949 ), THPREAERAK, MR ER/DN. H
JR AT REAE T AR s B4k o7 7, 50T
38T, AHP VEACERCK, H EWM LA AE 5
HAFEAPPCEZEREA K, [FIEE, ARG ok, x4
HSIA RN, LRITPEAR, AHP ARV,
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0 IR TGS, a5 ET AN
— 5, HFEFEATREAE T, FE— i B P B B,
AR T 22 (0 K BHAR ST, S RF AR A 7 D s i v
el R E S, AT,
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RPN R AR 0, bk AR, AR
SRR T R ORI R O, REGRRERRE F
B, b e R, o R A R R S
AT S Bk B R B T e T R AU
AT AR N T R T R R A i Y AR
AR R FREREEE Y i BT
BE SRR B, B IR A Y, Al
AR SZ AN T BN AR R H I IR B 3 SR
R -1, 5- " BERR I EEA P A ARSI, T ELAE
WA -1, 5- " BERRR ALEG / IR . BRI A
WSS LR VR AR DGRBS PERRAR, S8t H iy
A ARG 5 — 7, Wi 2 PR % T
1, 5- TRERRIRILERE HEEOCAERIRIE ™, £
B AA ) T TR R 8 S AR g, 4R
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5y Fe W] 4% PR 2 005453 1 i RS IR/ INHE P SR R >
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WRESEEE [ F T Fe W45 IR 20 TS 2 7 A ) S 1
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TRIE SRS M . TEMEREIR & G VE . MR — Bk
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HBT. B8 Wi V€8 AL E 43 51 o 04070, 0.2112,
0.1246. 0.0949. 0.1623, I 454 DTOPSIS 1 #4 £t
B RIEEGGTENER. CHS&L—1E
S EAEARSG, AR sk T i B LA VRN
A

(2) S HERER T R — 55 So™ i i 25
GV AEIREY RO R B2 > T > skt
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(3) MHAMPHEZE R EIKER, LG = mdEin
Ko B i G PEM R bR IR A L | AR L il
{0775 QNI (R (B iRl | =SS W 1 S 1K/ B R Ky o
AFI T i S o e 2R A 4 T

(4) %N 176643 Fi/hm®, & . B, #E
FH&R 594 69.97, 112.30, 90.53 kg/hm®, 4% 57
HiROR, HAA N 2032 kg/hm’,

(5) %N 173004 BR/hm®, Z(. B, A0 &
439 67.33, 107.26, 86.90 kg/hm®, &3 &= i Jii
AR, R R 2027 kg/hm®,

(6) BJEH 173004 ~ 194590 #f/hm®, A, B,
BEAE P> 91 R 67.33 ~ 77.84. 107.26 ~ 116.75,
86.90 ~ 90.81 kg/hm’, L& =& | FEEEELEIEY
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Effects of density and application rates of nitrogen, phosphorus and potassium fertilizers on the yield and quality
of mungbean

DAI Shun-dong', ZENG Hua-lan" >, ZHANG Qian-fang', HUA Li-xia"" >, WEI Shu-gu', HE Lian', SUN Xiao-fang' ?,
KUANG Zai-yin', JIANG Qiu-ping', YE Peng-sheng'™ (1. Industrial Crops Research Institute, Sichuan Academy
of Agricultural Sciences, Chengdu Sichuan 610300; 2. Key Laboratory of Integrated Pest Management in Southwest
Agriculture Crops of Ministry of Agriculture and Rural Affairs, Chengdu Sichuan 610300 )

Abstract: To provide theoretical basis and technical support for high yield and quality production of mungbean, this
research aimed to study the effects of different planting densities and application rates of nitrogen, phosphorus and potassium
fertilizers on single index of yield, and comprehensive evaluation index of yield and quality of mungbean. A composite
quadratic orthogonal regressive rotation design of four factors and five levels was used in the field experiment, with density
and application rates of nitrogen, phosphorus and potassium fertilizers as experimental factors. Dry grain weight, pure grain
rate, protein, fat, and starch were determined, and these five yield and quality indexes were weighted by combining the
analytic hierarchy process and entropy weight method, using a combination weighting method based on game theory, and
then the comprehensive evaluation index for yield and quality of mungbean was constructed based on dynamic technique
for order preference by similarity to ideal solution. The quadratic regression mathematical models were established between
single index of yield, the comprehensive evaluation index of mungbean yield and quality, and density and application rates
of nitrogen, phosphorus and potassium fertilizers. Main factor, single factor, interaction effects and optimization schemes
were analyzed. The weights of dry grain weight, pure grain rate, protein, fat and starch were 0.4070, 0.2112, 0.1246,
0.0949 and 0.1623, respectively. Single yield index and comprehensive evaluation index of yield and quality showed a
downward quadratic parabola in response to the increase of density, nitrogen application rate, phosphorus application rate
and potassium application rate, respectively, if codes of other three factors were zero. The main effects of various factors on
the single yield index and comprehensive evaluation index of yield and quality were as follows: density>potassium application
rate>phosphorus application rate>nitrogen application rate, and there was a positive interaction between density, nitrogen
application rate, phosphorus application rate and potassium application rate. When the density was 173004-194590 plant/
hm’, and application rates of nitrogen, phosphorus and potassium fertilizers were N 67.33-77.84 kg/hm®, P,05 107.26—
116.75 kg/hm®, and K,0 86.90-90.81 kg/hm®, respectively, the yield and comprehensive yield and quality were superior.
Key words: munghean; density; application rates of nitrogen, phosphorus and potassium fertilizers; yield; quality;

comprehensive evaluation
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