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Assessment of the replacement control effects of six forage species
on the malignant invasive plant Solanum rostratum

YUAN Zhili, ZHANG Guoliang, ZHANG Yue, WANG Zhonghui, SONG Zhen, SUN Chengyu, FU Weidong "

Institute of Environment and Sustainable Development in Agriculture, Chinese Academy of

Agricultural Sciences, Beijing 100081, China

Abstract: [ Aim] Relying on nature-based solutions, screen replacement control plants and their combinations of ecological, eco-
nomic, and wide-ranging adaptability offer technical measures for controlling the spread of the malignant alien weed Solanum rostra-
tum , which is invading the interlacing region of grazing and agriculture in northern China. [ Method] This work employed pot experi-
ments with varied soils in several locales to screen the target replacement control plant using a two-factor multi-block asymmetric
substitution experiment. After S. rostratum was planted alone or in combination with pastures, the chlorophyll value, aboveground
and belowground biomasses, and individual plant biomass of S. rostratum were measured to identify the best replacement control
plant, which was then confirmed by field plot experiments. [ Result] In the cinnamon soils (S1, S2) treatment group, the best re-
placement control plants are Leymus chinensis, Agropyrom cristatum, and Festuca arundinacea; however, their performances were
different between the S1 and S2 treatment groups; the biomass inhibition rates of S. rostratum were 92.90% , 92.31%, and 92.31%

in the S1 treatment and 56.7% , 78.4% , and 54.9% in the S2 treatment. The best replacement control plants for the castano-cinna-
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mon soil (S3) treatment group were Medicago sativa, L. chinensis, A. cristatum, and F. arundinacea, with a S. rostratum's biomass
reduction percentage of 94.20% , 91.95% , 87.35%, and 86.21%, respectively. The best replacement control plant in the treatment
of castanozems (S4, S5) was F. arundinacea, which reduced the biomass of S. rostratum by 97.26% to 85.19%. The inhibition
rates of S. rostratum by A. cristatum were 88.41% in the S4 treatment, and that of M. sativa was 88.89% in S5. In the chernozems
(S6) treatment group, the best replacement control plant was M. sativa, with an S. rostratum biomass reduction percentage of
97.26%. In the alluvial soil treatment group (S7), the best replacement control was L. chinensis. And A. cristatum with S. rostratum
biomass reduction percentages of 94.57% and 85.27% respectively. The results of the plot experiment showed that M. sativa+L.
chinensis, M. sativa+L. chinensis, and F. arundinacea had the best inhibitory effects on S. rostratum, with S. rostratum reducing per-
centages of 91.78% and 91.2% , respectively, compared to the control group (S. rostratum planted alone). [ Conclusion] Among
different soil treatment groups, M. sativa, F. arundinacea, and L. chinensis had the best comprehensive replacement effect. In treat-
ments with higher organic matter contents, F. arundinacea and L. chinensis showed better competitive inhibition of S. rostratum. M.
sativa had a stronger inhibitory effect on S. rostratum in the soil treatment group with lower organic matter, M. sativa had a better in-
hibitory effect on S. rostratum. The combination of M. sativa and L. chinensis and the combination of M. sativa, L. chinensis, and F.

arundinacea had the best effect on controlling S. rostratum in the Horgin Steppe of Baicheng City, Jilin Province. These combinations

are inexpensive and long-term planting can be used to rebuild the ecological environment and obtain economic benefits.

Key words: Solanum rostratum ; replacement control; ecological control; plant competition; pasture species.
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Table 1 Experimental seed sown in plots P Unit; g

b TAEH A PR i BV EE EAREF EIAEY S
Treatments S. rostratum L. chinensis Agropyrom cristatum F. arundinacea M. sativa

Tl 9 - - - -

T2 - - - - -

T3 9 - 554 - -

T4 9 - - 900 -

TS 9 711 - -

T6 9 - - - 135.0

T7 9 - 2717 450 -

T8 9 356 - 450 -

T9 9 - - 450 67.5

T10 9 356 277 - -

T11 9 - 2717 67.5

T12 9 356 - - 67.5

T13 9 237 185 300 -

T14 9 - 185 300 45.0

T15 9 237 - 300 45.0

T16 9 237 185 - 45.0

T17 - - - - 180.0

T18 - - 739 - -

T19 - 947 - - -

T20 - - = 1200 -

1.2.3 FHF R RAFE /NI i A B
FHHL TR 20~25 em,, H43050 HL X 43 h 60 4~ /INX
BAV/NXTE 6 m K 10 m, B/NX AP FFEFE 1 m,
2023 4 6 HAER, [F4 10 HuscH], R A 4715
Al 3 LR FARAE K
1.2.4 AE4ENE 2023 4 10 HWcE ALY
WORE KB AR A, A 1 m AORE DT HELE B /N X
BEALIEERE 3 4> 1 m® AURETT OB AL 5k B P
LEB Ay (R BENE) |, PRt 8 f5 ek e I Y
fEErp 7 52862 T 60 °C MEAR Nt T 2 e &
FREE 10 S 58 .
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L A+ (S2) LUK FEAE £ (S3) AbFRA, T Ab B
MR FAE R 5 A B AL S R 25 5
(P<0.05) .

TERE - (S1) AFRAH , FEARFF DA SRR P2
R AL T 5 I 2 R A5 % B A ( BRp A6 00 ) i
2% FERE LU SR AR B A, B AR ok - 2 22 (B AR
T AR IR N 56.86% (44.87% ; AE 4 1 (S2) kb33
2, B AR 2R R AE PR R A AL B2 2 540
T b FRZH | BEAR T 43 bl 58.87% , LR 2 VD AT HE
FARED  FE R B KE BEALE 2 R
43.98% 42.89% .37.93% .36.69% ; 7 S48 + ( S3)
AbFRE AR A 2R 3R (B AR AT A R Y Ak 3 A 2 56
EE 75 AL A | FRARE 43 e 84.83% , HAORJE V4T
HE GEH RS i A 3 | B AR 43 LR

N 69.70% 65.26% .52.69% 48.5% 37.25% ; 1E
BEAE - (S4) AbTHL | AR UK B LA S RS AL B4
BTl S 2R AR AT B e K, R A 0 Le 2o
49.60% ; TEFL4G 4 (S5) AL FRLH | 85 48 4l il -4 &
B2y SE EEP R NS S8 8= S 3 < 5
H43.91%, HR & F R, BEARE 5 h
40.82% ; 7E BBAG 1 (S6 ) AL FRLH | IR 238 4b B 4H B
AR A I 23 2R A B AR BB e R, B AR 43 Lo
33.30% , H YRR AR A 4 TR 31.12% 5 7658
A (S7) AbFRAL, B4R A 7 Ab BEAH A1, HoAth 4] B 4K
i SR R AR S AN A 22 R (P<0.05)
B35 2% 2R (LA PR R 1) A B2 R
FRFZUL, AL 2R R AEREAR A 43 AR
54.32% 42.81%
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Table 2 The chlorophyll values of S. rostratum planted alone and mixed with replacement control plants

in different soil treatments

PAA Unit: spad

e Soil type S (4) S:M(1:3) S:As(1:3) S:E(1:3) S:L(1:3) S:F(1:3) S:Ag(1:3)
%+ Nutritive soil 32.46+0.64a 23.69+2.31cd 30.42+2.31ab 24.51+1.02¢d 19.87+4.12d  25.13+5.29bed  25.67+3.38bc
#1.(S1) Cinnamon soils  29.77+3.31a  24.39+28.83ab 21.31£5.15bc 22.79+1.89abc  16.41=1.16cd 12.84+4.91d  19.44+5.93bcd
#31.(S2) Cinnamon soils  22.13+1.30a  9.10+3.11d 12.39£5.49¢cd  18.53+1.27cd 13.73+2.76bed 12.64+1.08d  14.01+3.11be
JEH 1 (S3) Castano- 27.83+3.62a  4.22+0.59d 8.43+6.07cd 17.47+2.65b 9.67+0.86cd  13.17+4.37bc  14.33+6.62bc
cinnamon soils
TAE 1 (S4) Castanozems  27.12+5.94a  17.70+4.25ab  16.63+0.51ab  19.15+8.79ab 13.87+£8.83¢  13.67+2.63¢ 13.67+1.56¢
TEEE - (S5) Castanozems 23.31+1.68a  20.10+1.84ab  21.09+1.64ab 17.87+0.84b 13.80+3.36c  13.08+2.87¢ 18.75+2.19b
AL+ (S6) Chernozems — 28.24+2.88a  23.10+6.23¢  23.10+2.82abc 27.15+0.18ab 19.45+1.03¢  18.84+0.62¢  22.46+2.38hc
BELE (S7) Alluvial soils  31.74+8.05a  26.64+2.70b  27.17+5.52b  24.80+3.16ab 14.50+£2.23b  18.15£0.79b  19.05+4.32b

S BLAER s M AT 5 As VDITHE B AR s L 3500, F L3RS s A i BEDKTE , ARBIA o PR R B BT3RS W0 B L, R AT A

[R/NG AR IR 22 5 1 3 (P<0.05) ,

S: S. rostratum; M: M. sativa; As: Astragalus adsurgens; E: E. dahuricus; L; L. chinensis; F: F. arundinacea; Ag: Agropyrom cristatum. The

numbers following letters in the treatment column indicate the proportions of each species. Different lowercase letters in the same row denote significant

differences (P<0.05).

2.1.2 AR FIEAEAER 5 5 R
RATE #EZREMT O ANFE LA P
AET A B LA R S5 AR AR TR R L 1 A W e
R HAE Y DL R A e A R (3R 3) R
ACH 5 B AR B, L Bk A B B T R B B R KR, 2
AL SRR Y TR A sl B A 000 AR iR AR
A T RAR i R KA A P 20 7 4528 - S b B AT rp X}
AR L A ) DL R RRR A ) A I
(P<0.05) .

Fay A (S1) AbFRLR | B AL 5 S IR AP 0 L
LA R T 5 A 4 i 24 S AN X R A (B AR
) A, SRR AR KR S5 R R 5P AL B A X
BRI L R A AN M R B A W i S R A )

SN i, R A A L R AT (AR
Tl B ) KUK IEAIG 92.90% ,92.31% 92.31%

Myt (S2) Ab PR, 45 Fh B AR RT F 2 AL A i
(R AL e 38 A — s BRI R, (5 He At 4 398 Ak
LR B SR A 2 | A AR A A 4 %o 6 4
iR A Y DRI A L 85% , Ho P AU BT
OE=S AT L7/b) T SR SN V2 -V 4
g, LR AR AR LU PR ZH (AR B R ) 4K
KRR 78.4% .56.9% 54.9% .
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MR A A R B AR R b R A A
o3 A i B R A ) AR AR S i) i R T 2 5 R
205 i VK ORE | G A ) A L IR (B
AETGiH SR ) 2 Py it BRI 43 b 97.26% (88.41%

B 4 (S5) A BRAL , AL S DL KBRS
B AL b 35 0 R R4 AR W R R AR )
AR 2, BG4 A L R (B
AEHAG BABD ) AR 43 LUK YR Ry 88.89% .85.19% .,

JREG A (S6) AbFRL 45 0 A A FA 5% B A
i P T AR A SR, 58 A T T S AR i
AR T S A e B B Rk A R AR AR R
B3 BN TR b A A H X B A (BRI ih
AR BEAR T 94.20%

B (ST) A FRZH | 4% Ab FHZH ER X6T v A6 3k
O A s A ot 7= oA I O w20 i 1 0 w1 B
TR R B B A ) AT R ) B K R 2
R E AR AR A P T3k 94.57%

HRAE LA L A3 BT 5 256 R 4 5 AL+ HE i 2 AL
PERRIEATL5 G b, E IR R SE R REY 5 1
AOUR A EAR DG, & BB A LT & A
FEn FERAR YR A T4 + (S4) AL FRZE 4 4 (S1) Ab
H AR (ST) AL BEAL  JRAS + (S6) AL FEAL  JEEY
+(S5) AbFHLH FEAE 4 (S3) AbHLH H#E +- (S2) AbHE
A S B AGS IYRT 2 NME B RS Al
VKL 2ERE 3 B AR ARIAE 4 % 2 A 50 i 1 0 o1 R R
WG e A A DU & R A A BR AL rp , R

213 FELELAEAFTERAAL S HRES M
WrEg AR R E AT AR P RN 1.0, R
HIAEAR Y 5 4 IR T %A B9 AR KPR AR T
HAthZ 5354+ A (Wahua & Miller, 1978) , 151
ZMY)Z BT 5E A W, ToIE oy R AR KR
1, BCEAE S A AR 4 2 BEUR (AN FH DY K A R
G35 ) PR T 5 Sty AR AS ] 1 AL B 2 rh B
AR S A R A X P A R (K 4) 18
+(S1) Zb B AR AE I AR OK R SRR FER
F2E VLB AE B S A B A X e A 3 (/T
1.0) , FR B HAE 5 330 S e S IR o s 9 08 58 S e ) 32
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PR R E AR 5 1.0 AR B 2 U
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EERTNE LR NNL O A RS PN SF N o £ N
fiby - S b PR AR AR AR XS P BN T 1.0,
Vi B 2 FH A s 4 0 L7 A T RIAE L, 48
(S2) LI R LA+ (S4) kb FRLH wh | T A7 R 25 A 45 11
R PR KT 1.0, T4 MO 1% + 4
b FRZE v B B AR S B AR R AR AR )
SR A (S3) BG4 (S5)  BAG - (S6) kb FHLH H
BRI AR P e 2 KT 1.0 505 1.0 4
i, 5S4 A PR KI5 FAH T , 3R W R AE i
R B AR AE, A2 B ARG 52 e /)N | A7
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FHX S e R AN
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Table 3 The biomass of aboveground and belowground biomass, and individual plant biomass of S. rostratum planted alone

and mixed with replacement control plants in different soil treatments

FAA Unit: g
s WAL 3 1, 130 A ARSI 30 T A P
A - - LR A B
j,: iéjé L Aboveground biomass Underground biomass i H%J_%g
Soil type Treatment Plant biomass

of Solanum rostratumg

of Solanum rostratum

H R+ Nutritive soil S (4)
S:M(1:3)
S:As (1:3)
S:tE(1:3)
S:L(1:3)
S:F(1:3)
S:Ag (1:3)

1.51+0.28ab 0.76+0.59%a 2.27+0.47a

0.63+0.22ab 0.13+0.08a 0.77+0.30bc
0.94+0.15ab 0.44+0.02a 1.38+0.17abc
1.78+1.15a 0.26+0.25a 2.04+1.40ab
0.70+0.29ab 0.15+0.06a 0.84+0.33¢c

0.67+0.16ab 0.13+0.06a 0.80£0.22abc
0.46+0.15b 0.12+0.06a 0.59+0.20bc
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ek g ﬁ&ﬁ%u;ﬁamﬁ@%% ﬁﬁ%ﬂﬁﬁiﬂ?%{?i%% b
Soil type Treatment Al)ove{;round biomass Underground biomass Plant biomass
of S. rostratumg of S. rostratum
#5+.(S1) Cinnamon soils S (4) 1.15+£0.15a 0.54+0.11a 1.69+0.25a
S:M(1:3) 0.24+0.02¢ 0.04+0.00c 0.27+0.02¢
St As (1:3) 0.08+0.01d 0.01+£0.01¢c 0.27+0.16¢
StE(1:3) 0.46+0.04b 0.13+0.05b 0.59+0.03b
S:L(1:3) 0.10+£0.04d 0.02+0.00c 0.12+0.04c
S:F (1:3) 0.12+0.03cd 0.01+£0.01c 0.13+0.03¢
S:Ag (1:3) 0.11+£0.02d 0.03+0.01c 0.13+0.02¢
#3 1 (S2) Cinnamon soils S (4) 0.42+0.14a 0.09+0.04a 0.51+0.16a
S:M(1:3) 0.17+0.12ab 0.07+0.02a 0.23+0.10ab
St As (1:3) 0.21+0.13ab 0.08+0.05a 0.29+0.17ab
S:tE(1:3) 0.20+0.05ab 0.06+0.02a 0.25+0.06ab
S:L(1:3) 0.13+0.11b 0.09+0.10a 0.22+0.15ab
S:F (1:3) 0.16+0.11ab 0.07+0.05a 0.23+0.16ab
S:Ag (1:3) 0.08+0.04b 0.02+0.01a 0.11+£0.04b
2536+ (S3) Castano- S (4) 0.76+0.21a 0.15+£0.03a 0.87+0.25a
cinnamon soils S:M(1:3) 0.03+0.01b 0.02+0.01b 0.05+0.02b
St As (1:3) 0.15+0.01b 0.13+0.12ab 0.24+0.04b
S:tE(1:3) 0.13+0.12b 0.02+0.01b 0.17+0.12b
S:L(1:3) 0.06+0.01b 0.02+0.00b 0.07+0.03b
St F(1:3) 0.08+0.06b 0.04+0.01ab 0.12+0.06b
S:Ag (1:3) 0.08+0.05b 0.03+0.02ab 0.11+0.07b
WAE + (S4) Castanozems S (4) 2.13+0.82a 1.14+0.31a 3.28+1.04a
S:M(1:3) 1.20+0.24abc 0.59+0.14b 1.79+0.10b
St As (1:3) 1.41+0.42ab 0.37+0.21be 1.78+0.56b
S:E(1:3) 0.44+0.25bcd 0.20+0.09¢ 0.64+0.33hc
S:L(1:3) 0.79+0.70bed 0.32+0.22be 1.11+£0.89hbe
S:tF (1:3) 0.07+0.10d 0.02+0.02¢ 0.09+0.13¢
S:Ag (1:3) 0.26+0.26¢d 0.12+0.14¢ 0.38+0.40c
TAE + (S5) Castanozems S (4) 0.49+0.09a 0.05+0.01a 0.54+0.08a
S:M (1:3) 0.44+0.17a 0.01+0.00b 0.06+0.04c
St As (1:3) 0.11+0.08b 0.01+£0.01ab 0.15+£0.04bc
StE(1:3) 0.16+0.12b 0.07+0.05ab 0.13+0.02bed
S:L(1:3) 0.08+0.06b 0.02+0.01ab 0.13+£0.03bed
S:F (1:3) 0.04+0.03b 0.01+£0.01b 0.08+0.01cd
S:Ag (1:3) 0.13+0.01b 0.06+0.02ab 0.19+0.03b
JBA5+ (S6) Chernozems S (4) 1.46+0.41a 0.61£0.22a 2.07£0.21a
S:M (1:3) 0.09+0.04c 0.04+0.02b 0.12+0.06¢
St As (1:3) 0.90+0.55ab 0.15+0.08b 1.05+0.63b
S:tE(1:3) 0.37+£0.26bc 0.08+0.05b 0.45+0.32hc
S:L(1:3) 0.45+0.16bc 0.18+0.09b 0.63+0.25hbc
S:F (1:3) 0.26+0.18hc 0.09+0.07h 0.35+£0.25hc
S:Ag (1:3) 0.55+0.33hc 0.13+0.09b 0.68+0.41bc
A+ (S7) Alluvial soils S (4) 1.11£0.06a 0.18+0.04ab 1.29+0.08a
S:M(1:3) 0.40+0.17¢ 0.05+0.02ab 0.45+0.19bc
St As (1:3) 0.77+0.28b 0.22+0.13a 0.99+0.24a
S:tE(1:3) 0.46+0.12¢ 0.16+0.14ab 0.62+0.24h
S:L(1:3) 0.05+0.04d 0.02+0.02b 0.07+0.07d
St F(1:3) 0.17+0.14cd 0.02+0.02b 0.19+0.15¢d
S:Ag (1:3) 0.27+0.11cd 0.03+£0.01b 0.30+0.11bed

S WEAEH s M SEAEE A 5 As IDFTIE B BT 5 Lo 60T F L 20RE 50 A BEVK BT, AL BHA i B I BB 3R R & WA L ], 1
T HEAE PRSI ASF] NG R R 2253 135 (P<0.05)

S: S. rostratumy; M: M. sativa; As: Astragalus adsurgens; E. E. dahuricus; L: L. chinensis; ¥ F. arundinacea; Ag: Agropyrom cristatum. In
the table, the numbers following letters in the processing column represent the proportions of each species. Different lowercase letters within the same

column for each soil treatment indicate significant differences (P<0.05).
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Table 4 Relative yields of S. rostratum and replacement control plants in different soil treatments
. N oy S
b ERE O mkeD ey REED L s mse) ()
Treatment Nutn.tlve Cmne'lmon Clnnflmon cinnamon Castanozems Castanozems Chernozems Alluvial soils
soil soils soils
S: M S 0.35+0.16™  0.32+0.32*  0.50+0.28 ™  0.06+0.03**  0.62+0.26 ™  0.12+0.09**  0.06+0.03™  0.35+0.16**
M 3.42+1.48™ 1.76+1.02 4.62+0.28 " 2.45+0.88"  6.70+1.94 " 1.84+0.77 " 2.02+0.56 ** 1.15+£0.41
S:tAs S 0.63+0.15™  0.68+0.72 0.63+0.44 " 0.30£0.11™  0.62+0.34™  0.29+0.09"*  0.51+0.33™  0.77+0.20 "
As  1.26+0.65 0.35+0.10™  1.70+0.78 " 3.01+1.33™  2.56+£1.03"  0.37+0.19™  2.32+0.92™  3.07+£3.62
St E S 0.85+0.78 0.28+0.18™  0.38+0.26 "  0.12+0.12*"  0.27+0.22*  0.27+0.07  0.20£0.15™  0.34+0.27 **
E 0.88+0.53 0.86+0.31 2.08+0.68 ™  2.58+1.91" 4.44£1.63™  3.50+2.57" 2.13+£0.64 ™ 1.34+0.40 "
S:1 S 0.39+0.18™  0.18+£0.19"  0.46+0.39™  0.08+£0.04**  0.38+0.39™  0.25:£0.06™"  0.31x0.13™  0.05£0.06 **
L 7.40£2.29™  0.69+0.18"  3.67+2.21 " 1.14+0.81 5.27£2.26™  2.12+1.25" 3.05£1.65™  3.19+£1.27*
S:F S 0.37+£0.13™  0.20£0.19"  0.49+0.40*  0.15+0.10™  0.03+0.05*  0.16+x0.04™  0.17+0.13™  0.15+0.13**
F 5.90£2.99 ** 1.02+0.81 3.13+0.68™  0.44+0.08™  2.31+1.56" 2.79+1.32"  0.74+0.71 2.26+1.76
S:Ag S 0.27+0.12™  0.12£0.17*  0.23+0.12*™  0.13£0.10™  0.13x0.17™  0.35:£0.08 "  0.33+0.22™ 0.23:£0.10*
Ag  9.54+1.97™  2.47+2.07 7.22+1.60™  2.65+0.50™  9.35+6.46™  2.78+2.88 2.77+1.55™  2.76+0.55 ™

T IEAT IR A5 1.0 (225 B, F™ 28 0.05 f10.01 KT R3E ;S EALHM ; M, AL ETE ; As . U FTIE B B0 5 L. SR8
F3BREH Ag: MBVK AP S bR S ORI LBl R 1 2 3,

The test was used to compare each value with 1.0; * and ™ indicate significance at the 0. 05 and 0.0l level, respectively. S; S. rostratum; M.

M. sativa; As: Astragalus adsurgens; E: E. dahuricus; L L. chinensis; ¥ F. arundinacea; Ag: Agropyrom cristatum. The ratio of S. rostratum to

pasture plants in the pots is 1 @ 3.

2.2 FAMNRKIRBE RS

HRAEEF AP NGRIRZE R (R 5) , S AED AR
Tl 25 G B B A gt i S T Y S 0 R 25 R
F(P<0.05) , 15 T10 ZbFHZH (2 5+ BR UK IR )
A AR b B A 2 M RSCR E R A B,
Qb BREE XoF LA TR B AR T 7 A L T TL Ak
FHZH (BRI AL TR, BN BRZH ) R d5 K B S
T12 KPR (SR AE 8 + F R IR ) | BRI B R
91.78% , R 5 Z AT AL BEZH Jy T15 Kb BRAL (%5
RFEF+ R ETE+ L) BRI N 91.2%
T6 AbIFRZH (AL EAE ), TT AL FRLH (IR FF + i B
PRERFP) LUK T16 (AL 5 + 7 7+ e B VK IR
Fofr) Xk B A 30 P4 TR SR AR T, A BT T1 AR
( EPph R 25 A6 A ) 3R AP L P T AR 7 e RE AR
WK 89.5% .88.89% .88.89% ,

ZEUTI g 2 PO AR B R R 1Y AR
YE (=45 ,2017) il ad UE A OR A T AR, T
SRR I A AR U 28 G A% A, LU A T B AR ik
AR, 25 A B F B B Ao, ARl
IO AR 3 A A TR R A4 AT Ll
K 3~4 T IR PO 2/ g 5 s, ik
AR A BIFFE A T SR B R ) 7 SR AR A T
TEH PRI AL 15 F T 5 2021 4F Hb kil

¥ A 1500 ~ 1600 JT - t7',2022 4FE 4 1600 ~ 1800
JC -t (BUFE,2023)  EEERTT 2023 ARG HTE T
ECIH A% S 1800 JT - ' (G S, 2024) , 2023
SRS R L R R Db 25 R R ORI 5 B &
A AN AR FE BB R, T 5 H S F5 BN
1500 7T - t' . SEAE A O M A R TR AR B
WORE AR R RSO A% 0.45 JT - kg TR A
AT Ak as , HORARAS B s 4% FE T T Rl
Bri& 0.375 JT - kg IR AE TN T8 ; AR
Pri BRI SE BUAAZ SR . SEAE B A8 A A F AL, 1B
TH A AR R S B UK REAI ; SRR A
A, I HA P AR FIR AT DL S B vk
MY AR A6 3G v, PR T R i, IR R 5 8K
5, T15 REFLH (BALE A6+ BRFEIF+ L FR T ) T
W AT as i, T3 A FRLH (ZEARFE50 HFh) |
T14 KEFRAH (S AL EAE + TR FET+ AR vK FR A ) |
T9 ZEFRE (5 AL E 16 +3IRF5F IR ) [ T11 AL FEZH
(CRACH TS + i B UK FEIR A ) 76 R AR 55— 4F B AT 3R
Fl, T15 AEFRAH (FRFEFF+ AL E T +F FIR )
XoF AT A S A ROCR , B —4F DL BT R
I PRI 35 RAE TR 5 0 B D, DX 3 T A )
BRI B AR AT AR Z A AT,
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Table 5 Effects of different replacement control plant treatments on dry weight and fresh weight of S. rostratum

and the economic benefits of replacement control plants

e BAER T E A BT P ﬂi,ﬁﬁ#ﬂzﬁ%@ﬁﬂi #}KﬁAﬁ}ZZMT ﬂi%{ﬂ&ﬁ%%%&?
Treatment S. rostratum vy S. rostratum fresh Pasture production Cost price %% Economic gain
weight yield/(g - m™?) weight yield/ (g« m™?) /(kg - hm™2) /(CNY - hm™) /(CNY » hm™)
T1 19.00£11.95a 44.67+11.30a - - -
T2 10.89+6.90b 30.11+1.55a - - -
T3 3.3322.69de 17.00£2.08be 430.00+174.86del 1329.6 645.00£262.29(gh
T4 4.22+3.42¢de 11.94£2.94hc 846.67+333.24a 1620.0 1270.00+499.86b
T5 6.00+3.20¢ 15.22+1.75be 64.44+35.39i 2986.2 96.67+53.09i
T6 2.00+1.22¢ 10.56+2.80bc 110.00+43.59i 405.0 198.00+78.46i
T7 2.11£1.05e 10.89+2.75bc 621.11£139.14bc 1474.8 931.67+208.72def
T8 5.00+3.04cde 15.67+3.74bc 764.44+302.87a 2305.2 1146.67+454.30bcd
T9 3.22+3.11de 10.113.37he 745.56+158.52ab 1012.5 1134.67+240.45bcd
T10 7.22+4.47¢ 17.24+3.39bc 413.33+274.50efg 2160.0 1066.67+598.14bcde
Ti1 2.11£1.05¢ 9.00+2.26bc 337.78+179.78fg 867.3 973.00+594.81cde
T12 1.56+1.01e 7.44+1.46¢ 157.78+56.74hi 1697.7 379.00+122.84hi
T13 4.56+2.55¢cde 25.67+8.56bc 591.11£178.78bc 1979.4 886.67+268.17deflg
T14 3.4422.51de 12.22+3.84hc 840.00£226.00bc 1119.0 1273.33+334.59b
T15 1.67+1.94e 6.11£1.26¢ 976.67+429.10cd 1670.4 1602.00+£708.73a
T16 2.11£1.27e 9.33+1.91bc 370.00+121.55gh 1574.4 604.00+201.06gh
T17 - - 121.11%65.09i 324.0 218.00+117.15i
T18 - - 537.78+142.90cde 2217.0 806.67+214.34efg
T19 - - 88.89+60.511 3977.4 133.33+90.76i
T20 - - 538.89+191.01cde 2880.0 808.33+286.52efg

S BALRIN s Mo BEAETAE 5 As  VPATHE B BeBRAT s L 230 F L 3RS s A R VK T, AR BHAY Hh 2 5 O R 3R A W B L 491, 1R 51 AN

[R/NG PR RN 22 5 8 3% (P<0.05) ,

S: S. rostratum; My M. sativa; As: Astragalus adsurgens; E: E. dahuricus; L; L. chinensis; F: F. arundinacea; Ag: Agropyrom cristatum. The

numbers following letters in the processing column represent the proportions of each species. Different lowercase letters within the same column indicate

significant differences (P<0.05).
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(VETESE,2024) , BHIL, SR % 5 46 i 8 A 0 4%
il , AL B A M R AR i A A 0 200 5 R AR R R
RAFE, 256 A B HIRBOR | ™ 5 1
AR IR AREMERE ML H1E 5 RAR
WCFIR IR AU Ty AR S A X R AT (5 TR AR 4%

HHARYE e R 5 IR, Tk H 25 (2019) $2
HVPATHE FEARFZE m vk F R IR Fh 4 G 0
AEHRR A T RO e, T SR 5 R AR Y
TR 4 0 A 45 o o 1 300 i 110 42 i) LA K W 2 A
SHAPAEN , SRS 18—, 7ERRE ARE
34 b B A it 2 i ) A0 T B TR YR X
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