AR FLFE 2025,50(5) : 86-92
Journal of Northeast Agricultural Sciences DOI: 10.16423/j.cnki.1003-8701.2025.05.014

“ENRUL"MBTEME“AS-EXR"BRIERKXES
M R

T, I EL, AN, KA, X E, N XK WL, R
% TULE ow@',Eutm, &

(1. HFME LB (P E LB RALa L), K/ 130033;2. K2, H M % 133300;3. % H AS5R
Jr, AR BB 13429954, AN EL NS HRSEIT, AR AN 134599)

i B EEZPCAERABOR T R T, WA VR A S 37 DI R 3z BR A PR IR R NS - oK R AR
L5 A B AR R AR T HRESE K e B 0 o AW ST 56 1 3 Mg S 22 Tl R AR B 97 45 A5 AR AR 1) S b IR I B SR
2B 8035 B 5 0% TR LR BN I RGP Z A I A W28 B Al ds o S5 SRR, M L AA Sl =X, <
Z— T R AR AR A 5.10% , T K P2 i 14 011 8.94% , 4l 3L 35 42 T 56.87% , 77 4% LU 3 il 14.49% ; 25 G 335 VP b, 5
VERE Y M W 2 = TR R, JLrh“ AS-F R VR R A s el . FFRIESE , A S - FOR Ve /R R = i 1A
b - HEW B A5 K 575 R 5 AR A BUAS | Be 08 S 2 Ul 25 5 AR A AT RR S PE R D R ER T, S 3 AR K27l s Jo
KRR 2= R AT

R A AS-FRTR AR AR R AL S AR 5 SR A AL s O T ERER BTN A

B 4% 5:9567.571;S513 XERARIRAD : A X E 475 :2096-5877(2025)05-0086-07

Research on Comprehensive Benefits of the "Ginseng-Maize'" Rotation System

in Jilin Province from the Perspective of Non-Grain Production
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Abstract: Under the national policy of "Non-Grain Production" for cultivated land, Jilin Province, as a major
ginseng-producing region, faces the challenge of limited planting land. Exploring the comprehensive benefits of
the "Ginseng-Maize" rotation system holds significant implications for the sustainable development of the indus-
try. Based on field survey data from 97 valid samples in Ji'an City and Fusong County, Jilin Province, this study
employs economic benefit analysis and the Projection Pursuit Comprehensive Evaluation Method to systemati-
cally assess the cost-benefit and integrated advantages of this rotation system. The results indicate that, compared
to traditional planting practices, the “Ginseng-Maize” rotation system reduces costs per ha by 5.10%, increases
maize yield by 8.94%, enhances net benefits by 56.87%, and improves the output-input ratio by 14.49%. In the
comprehensive benefit evaluation, the projection value of the rotation system significantly surpasses that of con-
ventional practices, with the “Ginseng-Maize” rotation system demonstrating the highest overall efficiency. The
study demonstrates that the “Ginseng-Maize” rotation system achieves synergy between economic benefits and
ecological sustainability through optimized soil physical structure, nutrient utilization and reduced production

costs, providing a scientific foundation for the high-quality development of the ginseng industry in Jilin Province.
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Table 1 Input comparison of grain crops and control in ginseng—maize rotation pattern

¥ AT AR A 2) AR FE A JE8aN

Seed cost  Labor cost  Fertilizer (including pesticides) cost Land rent Field operation cost ~ Total
“AS-FKRTRAER 7254 3202.5 2378.4 1 696.6 2230.8 10 233.7
Xof REh e 727.6 3221.6 2872.0 1725.9 2236.6 10 783.7
5T W HA He -2.2 -19.1 -493.6 -29.3 -5.8 -550.0

W A% 0.30 0.59 17.19 1.70 0.26 5.10

TE LB S BRI 1 55 2. AT 2 3 AT 5 3 AR A < A b 28 P+ WS+ K e 98 5 R IR

Note: 1. The data is calculated based on survey data; 2. Labor: including all labor inputs; 3. Operation costs: including land preparation fees,

harvesting fees, water and electricity fees, etc, the same below.
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Table 2 Economic benefits comparison of ginseng—maize rotation pattern:

ginseng land after cultivation vs control plot
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Yield Output value Benefit Input—-output ratio
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X} R s e 6 619.60 14 861.14 3797.20 1.38
5550t HR b A e 592.05 1329.16 2159.40 0.20
e/ % 8.94 8.94 56.87 14.49
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Table 3 Suitability evaluation index system for ginseng—maize rotation pattern

RESEIRZ TRIEIRZ TEPR M TEPR AR
Top-level indicator layer ~ Second-level indicator layer Indicator attributes Indicator description
;ﬁiﬁ; T it R
I ES 22 RIS PR il LR RS TR R BEA)
(EAES IS LY IRR
AL (IS (AR VL=t 7
IKRPER YN AR TR bR
AR itk A BRGESTRER
AL itk A BRI ER
AL =i ARG HRER

42 WEIFEEEEME

5 T B LA VAN R — Fh BE n AR R R
G3 M, AT AR B E 1 A BT B R AR 2K A B O
Bio FTIBHE S b2 AN W] 9 £ 2 26 L8 8K
P, R AEAE 5 JCRE B M sz e S R i I fiE
G320 B AT R S AR Ty Il i e AR
YR T L RKAT AN TR R A 2 T F)
FHA GEAT 43 VF 0 1Y 20 B8, T Sk o o L AE 43, 1R T
TEE S VPO 18 AR BCHs 19 A0 31 | o B A, it
B RAS L

E 2 W 2 = il A O S A A R = e N
TN PPN IRARCE S )BH PR i DAY
ASFEBRAE R oy, W I AT R AR B B AT LA 0 %
) B84 B X 3RO

Xy, x, L«

X = I T L VT (1)
M M M M

x, x, L «
552 4 REATEM AR PR AR I — AL Ab B
A e 45 4 B MR 90 B2 S [ ok 4% R AS 48 % 11 308 47
H— b3, AR N
s 8 0 1 45
S () R0 ) B
)= =) @
S0 /N A £ 48
N 0 e Y ) B
)= =) )
Ao, o (i) AR VA 0 B RE AR (8, (i)
TR WE AL ST BB RE AR, w0 (i) 1,0 (i07) 20
A 585 7 A5 b 11 B B R /M

5348, SRR R R p AR A
B — 7 1) — 2 B B p 4 IR
{2(if)|j= 1.2, P} 5 & WL B {7 1) 4t 0 =
{a(1),a(2), - a(P)} Jy 4% 5 J7 1) 1 — 4k £ 5% 45
fikz (i), B

z(i):ia(j)x(i7j)’i: 1,2,3, e, neeeeeeees (4)

I BER PR AR b B BIOAR R AR < R R
SR RE R AR AT BEBE R A T AL AR
BR L BUY R Z R AT REROT o NI, 3 4R
IR AOSE

Q((l)zszDz ....................................... (5)

A, S, B AE 2 (i) bR HEZE , D, 2 AH
z(0) i e o 1, B

D, = SSTR = r(isi)]-ul R = r(in)] -+ (7)

KL E(2) WES{2(0)]i = 1,2, nf 19 F 2
M. RARMEENE OB, —R=
0.1S,.r(i,j) F ™ FEA Z H B &, r(ij)=
|2(i) = 2(j)|. B u[ R - r(ij)] o LB AL B IR 0
B, M0 > 0, HREUE N 1, 2 <0 B, R B
H0,

540 AT ARG T . R AR AR pR AL
Q, RS afy X, M H 5% J 1) 1 48 £k i AR
1bo 4 Q, B KAE R AY a 7 0] J2 B BE S WL & 2%
FRFAE 9 77 1) o PR, AT D3 2o SR A 4% 5 48 b R
AR AL R BURAG T e A4 5 T 1), BISR i -




90 B | | A A

504

s.l. maXQa
la|=1

X st AREAREKM, X E—4Lha(j).j=
1, oo p AR AG AR B 19 52 2% A 26 1 O A0 1) A, 72
DPS HLfR & A Haiib ik,

W50 SR BB AR . OB B R RS T 1)
PN (4)F] 15 45 BEAS 55 B B2 R E A 27 (1), AR
Pt LI/ NS - K VR G B 1 1 58
OyME HERE o BB IE X PR, HEAT A BRI PR A o
43 HER545H

Xt 3PN S — K 8 AR 2R A

x4

AT T B 0 R SR R K AR PR R A
WA RO R A B R LT Y = 44
PRAE Ry 2024 4F 52 M R 4 4 4R J5 Z T AR AR A 5B
AT il BN T TR R G 56 I H O (K )T RE
v KA P R 2 AR TR RN 4R 22 Hb DX R BF ) B
P 7R 350 mg/kg K A, FEAS B ST PR AE B
BE K M S A RO Y L AR A
AW HE¥E T &L, R E T
Mo AR ML A N T 2% Ja ARG . Bt W3k 4,

FIHH DPS Bk AT 52 F-BR 25 6 b, %
Dy % 5 iR o

“ANB-FER"BRIEBEX T EIENERRBEE

Table 4 Raw data of evaluation indicators in ginseng—maize rotation pattern
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Table 5 Projection directions of variables in ginseng—maize rotation pattern
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Table 6 Projection values of modes in ginseng—maize rotation pattern

RIS R
4-year ginseng—maize

rotation

“3HES-TOR AR
3—year ginseng—maize

rotation

SRR

2-year ginseng—maize

LKA
Conventional maize

rotation cultivation

B 0.941 69

0.941 68

1.816 89 0.51296
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