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Selection of intercropping combinations suitable for alfalfa and Poaceae forages in
semi—arid areas of the Loess Plateau
ZHAO Ya-jiao, LIU Xiao-jing , LIN Fang

College of Pratacultural Science, Gansu Agricultural University, Key Laboratory Pratacultural Ecosystem, Ministry of Education,
Pratacultural Engineering Laboratory of Gansu Province, Sino-US Center for Grazingland Ecosystem Sustainability, Lanzhou

730070, China

Abstract: The research aimed to screen suitable intercropping combinations of forage in semi-arid areas of the Loess
Plateau. From 2016 to 2019, a field experiment was conducted in L.anzhou, Gansu province, involving intercropping
alfalfa (Medicago sativa) with maize (Zea mays) , sorghum (Sorghum bicolor) , oat (Avena sativa) and triticale
(Triticale). The experiment explored the production characteristics and land use characteristics of forage
intercropping. It was found that the hay yield from alfalfa/maize intercropping and alfalfa/sorghum intercropping was
significantly higher than that of monoculture alfalfa. In 2018 and 2019, hay yield and crude protein yield of alfalfa/oat
intercropping and alfalfa/triticale intercropping were significantly higher than those of corresponding monocultures of
gramineous forages. Also, group dry forage yield and crude protein yield of alfalfa/sorghum (maize) was higher than

other planting patterns, and the crude protein yields of maize, oat (except the second year of planting) and triticale
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was significantly increased in intercropping systems compared with their monoculture; alfalfa exhibited the opposite
pattern. In the four intercropping combinations, the land equivalent ratio, regional time equivalence rate and land
utilization efficiency were all greater than 1; the aggressivity of the four gramineous forages was greater than 0, and
the competition ratio was greater than 1 in each case. Among the studied intercropping combinations, the land
equivalent ratio, regional time equivalence ratio and land utilization efficiency were the highest in alfalfa/triticale
intercropping systems. In summary, to optimize yield, it is recommended to adopt alfalfa/maize and alfalfa/sorghum
intercroppings; to optimize land use, it is recommended to adopt alfalfa/triticale intercropping.

Key words: intercropping; forage; production performance; land use; selection
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+ I PR AT pH A 8. 23, ML SR N 12.23 g-kg L, 2R T E N 0.81 g-kg !, Bl MR A S M 81. 24 mg-
kg, AWE S M 15. 22 mg-kg L AT M 118 12 mg kg .
1.2 B A4

SAE TS Lok T B HEAE RN BRI 3k S R RO IR AN TR (R 1),

F1 KA (R)ERE

Table 1 Tested cultivars (lines) and origins

#4 kL Material Al (F) Cultivar (line) 4= & M Growing period (d) K UE Origin

BAETTE Alfalfa LW6010 Z 4/t Perennial ARl R A B B
Gansu Agricultural University, College of Prataculture

F K Maize KD-3 120 1] B 5 Al B2 B Henan Academy of Agricultural Sciences
il 5 3 Sorghum Wi Sea lion 125 Jt 5 % 55 Ik Beijing Clover Company
M Oat )8 Haywire 100 43¢ 52 55 Ik Beijing Clover Company
/NEB G Triticale 147 1048 Zhongsi 1048 236 AL 4ll Bl 2% BE Hebei Academy of Agricultural Sciences
R TP AR R 1 12531 — ARl R A B A B
Bradyrhizobium japonicum — Sinorhizobium meliloti 12531 Gansu Agricultural University, College of Prataculture

1.3 KBkt

e O 2017 — 2019 4F 2 347 Y H ]/ R, 5R H 98 4= BEAL X L B3t , BB S AR B 4 / TR ) &4 (alfalfa/
maize intercropping, A/M) (546 H 75 /it &1 5 1] 22 /F (alfalfa/sorghum intercropping, A/S) (546 H 15 /M A1 &£
fE (alfalfa/oat intercropping, A/O) EE4E E 1& /7N 8 2 (8] EAE (alfalfa/triticale intercropping, A/T)4 Fh 2 & LA b 58
A6 B 18 %AF (monoculture alfalfa, MA) . T K #AE (monoculture maize, MM) | il & % #4E (monoculture sorghum,
MO) e B 4E (monoculture oat, MO) Fl/N 2 32 B4 (monoculture triticale, MT)5 F ¥ fE B FF A EE 3
WA 27 AN AN BN 4.8 m X 5.0 m=24. 0 m*, &4~/ X Z 8] ] 70 em /Iy H 3 43 JF b A 1 AL
648 m”, i 4 DX S S T A R 850 m®. 45 Ab HURP AR Jr SN rh B AR B A B9 R B 15 kg-hm 7, &4 AT HE 20 em; BRI
it B (B it Ry 60606 Bk +hm *, 7CH% 47 40 om , BRIE 40 cm ; #E22 1R 1t Ry 180 kg+hm %, 259 , 471 20 cm; /N R
AR RN 225 kg-hm *, 55 4% 4700 20 em o 4 F (B EAVERL 59 5898 1 48 R A BB 59 47 500G SR 0 2 2
R UL LB, B 5 AR AE S T K (EGH R ) ROAT B 4: 2(4 4T B4R A 5 247 T K S SR AR 4B 1]
BAE) AL EE 5/ R (B ) AT Ry 4 A(AFT AL 6 5 40T MR BUNBRE LR EAE) S H T |
oK R e e NN PR S A () A b R T AR Y A BRSS9 50 % . SR AE B AE S K Al
o S ] AR YA 98 R 1.6 m, 5846 B A8 FI/N R AE K R BRI R 98 1.6 m(1&1 1) .

AR TR R L 55 B A Bl 1 (0D A 0. 63~0. 64,3231 15 min) J& T 2016 4 9 H 10 H 247 Fif , 4 R AL
SO T AL I ) DL 3R 2 A /0N DX i SIS AR B IS T 5 A A R R T SR T — MR B AIE (P.O) it 5 2 105 kg
hm ™ B IE (KO ) it & 9 90 kg-hm*, [ [A] 8 KUAS B o 5846 H A AR 00 AE I A7 N ), — 4R X% 578 5 £ K Ak 22 1)
HEAT X H FlE e B e 22 AN R TR AE I AT R E], — AERE) TR o 2R AR B A SOR A B e R A KO0 i [R]
W2,
1.4 0T HAR
1.4.1 & V0 T AR R 5% 1 A 0 R, T B T AR SRR XU R A & B ZE 2006 DL I BRI
o, J5 AR RO T ARG R R A kg hm Y, BEAR TR R A DX NI A REIR S RS R,
B kg-hm 7o HLER P77 i SR AR EAE T RD P R R AE BRI B A SRR A T AR LR R AR T
B XOR R BRI [ 8 i R AR B R TR B R
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Fig. 1 Planting design
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Oat (triticale) monoculture

20cm 20cm 20 cm

LA /M & (D B2 W1
Alfalfa/oat (triticale) intercropping

A BAEE T Alfalfa; M: 2K Maize; S: #5532 Sorghum; O: #E4 Oat; T /NBEZ Triticale. F [A] The same below.

R2 TREMHEFREMMERXEEE(F-B-H)

Table 2 Planting and mowing times of different pastures in different years (Year-month-day)

AR lB7ES:! ke H 9 ERR/ QL 55 2N R 3 YN H A5 A YA 55 5 WA
Year Cropping system Planting date First mowing Second mowing Third mowing Fourth mowing Fifth mowing
2017 AL E TS Alfalfa 2016-9-10 2017-5-15 2017-6-20 2017-7-20 2017-8-26 2017-10-8
F K Maize 2017-5-15 — — — 2017-8-26 —
Hit 5 5 Sorghum 2017-5-15 — — — 2017-8-26 —
#He# Oat 2017-3-23 — 2017-6-20 — — —
/NG Triticale 2017-3-23 — 2017-6-20 — — —
2018 AL E TS Alfalfa - 2018-5-12 2018-6-12 2018-7-12 2018-8-20 2018-10-5
F K Maize 2018-5-8 — — — 2018-8-20 —
it 52 Sorghum 2018-5-8 — — — 2018-8-20 —
M Oat 2018-3-15 — 2018-6-12 — — —
/N IE Triticale 2018-3-15 — 2018-6-12 — — —
2019 AL E TS Alfalfa — 2019-5-8 2019-6-10 2019-7-8 2019-8-13 2019-9-26
T oK Maize 2019-5-2 — — — 2019-8-13 —
it 3 Sorghum 2019-5-2 — — — 2019-8-13 —
M Oat 2019-3-12 — 2019-6-10 — — —
/NRIE Triticale 2019-3-12 — 2018-6-12 — — —
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1.4.2 EFRME HL & M (crude protein, CP) & it & H WL K& AL #E 1700 % 5 B8 1 kI 2F 4k (acid detergent
fiber, ADF) \H 4 Uk ¥ 2F 4 (neutral detergent fiber, NDF ) & £ R FH U8 48 5 A S0 i 911G R M 1 4% 48 4 v v
VLT T AT I

1.4.3 + 145 [t (land equivalent ratio, LER) A (R A ) = R R LER B3R A 300h -

Yia Y1
LER = PLER,+ PLER,= E—
Yma Ymg

X PLER A PLER, 3 AR 5 46 A8 RUORASRE s 76 0] AR F 89 - o S B bl s Y M Y 2 AR R & 4R

AL R B () 248 TR i Y, M Y, 0 AR BAE N R B MARARI R 2 4E TR 5. Y

LER>1, 375 A [A] (Y 4 b 1 AR E B 254 19 7= B v T 0 A M B VEL Y LER<<1, R M EA/EIR RIEAL T

FWIRAHASCR , BA RIEAES G LER BIEM, F= i  #B i© .

1.4.4 124 Ji(aggressivity, A) AR BRAERABHED A X T LB E M sa a8 AW AR
Y. Y,

Yo X Z Y.. X Z,

o ZH Z, 53 AR 3 S8 A6 B A8 RN OR S B0 ) 25 4R s LT ARUT o5 B Lo . X A0 B ROR AR AR R 55 4 g

JIoR T EALETE s 48 A<<OW , RO ARAPRH B35 G B8 1 55 T 5048 B 18 s R X AR, 58 e ) Ao

1.4.5 354 bR (competitive ratio, CR) AL DL R VEE M AR R g8t AN R D 0 58 4 I3 R/, CRRFM T

LER A RE 2% S8R R L 31 (1 BB | BB 05 40 - b A i 00 b 5 4 BB L B T4 o T RORE R B B R 0T CRIGTTEE A

A

PLER, 7.
R = X 2o
PLER, 7,
AP Y CR>1I, RUIRAFHBRL R 58 FraE S o TR AEE 1 , 2 CR<<1W ez .
1.4.6 [X I A [E] 55 4 %R (regional time equivalence rate, ATER) JETE S (LER) 36 Al B 0 i
ARFAMAFZ & . 2 ATER>1 B, /8 AR BB AE BAT bt XA 8] 55 J5 R F AR 355 2 ATER<CL ), 38
ANCZE T

(Lo sy 2

ATER =

AP T T T 00 5 3Rs RV EAE R Ge A KRB A 78 A KRB R AR BB A K R B
1.4.7 ARHHFFHRE (land utilization efficiency, LUE) FEAE — 28 WAL AR 7= 55 0, L TH R 9 4k T AR PR AL
I [i] P9 T RE 7= A A Al = R B0 R, T RE O AR B R 28 A R RS . 2 LUE> 1 I, BRI E/E T Y
A TR R = T 50E 4 LUE<ZL B, WA I .
LER + ATER

2

LUE =

1.5 RIS
18 F] Excel 2007 #4712 56 S 48 % P8 R /18, 2% ] SPSS 19. 0 347 8.1 % )7 220 BT (ANOVA) |, 3% H Origin #
1 I B 4

2 HBRESH

2.1 EEAEFEEHHR

2.1.1 FHE™ 2017—20194F , AL 45 / B oK R EAE R AL B & /fitm R EE T TR R R B E S
PR AR G R T 44. 39 % F165. 4550, (H B i AR T R OK SR R R B B (P<T0. 01, 1 2) . BRAL T A /e
22 () B AEAE AN 6] FhOR AF £ 1 0 1 R 77 a4 0 B 3 s T e 22 SR B IR T SR A S SRR (P<<0.01) . %84k
HAE /DR B EAEALE 2018 A1 2019 4F - R 7 1 18 4301 i 35 K T/ 2 JE (P<<0. 058 P<<0.01) . 34F], %4k
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A /G W AR TR 1 T R i B AR R R T 28,8500, AL H G /N IR T BAE T R iR BN R AE B
EF Y4t 1 14.51 %,

35000 A SAEE FE/EKIFFE Alfalfa/maize intercropping 40000 B %
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10000+ 77 {6660k o7
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o0
< 0
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(]
= 2017 20000 2019
:ﬁ 20000 - C s /A2 MAE Alfalfa/oat intercropping
s Tk o
| | | I 15000+
15000 sk kok sk skok
10000 ’_‘ |l % 10000}
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E2 AEMEERANEGETESS
Fig. 2 Group dry grass yield under different planting patterns
A/M,A/S,A/O,A/T,MA,MM,MS,MO FIMT 53 5 R AL T/ FRRIBEIEL A LT /Am R B R G TR/ LR EEHA

0.01). Fhl. A/M, A/S, A/O, A/T, MA, MM, MS, MO and MT represented alfalfa/maize intercropping, alfalfa/sorghum intercropping, alfalfa/
oat intercropping and alfalfa/triticale intercropping, monoculture alfalfa, monoculture maize, monoculture sorghum, monoculture oat and monoculture

triticale. * meant significant difference at 0.05 level, ** meant extremely significant difference at 0.01 level. The same below.

2.1.2 MEGAE RE3AAL R ER/ TR EEAER RS 1A R, & = i & TR R
VB FhRLSS 2 A5 3 AR I HLRLAR (7= 1 3 & T oK BAVE (P<C0.05) o SR A6 B 78 /FIT i 3R ) 2 AF 7 P AL iy 8 41 3L
HLEE (177 i 5 5000 o 1 BV R oo B PRV Tt 3 25 57 AR/ AR 5 3 AR LRI AR (1 7 it b 38 i Tl o SR A (P<<
0.05), LAET/MAERNBEMEREH ™ B/ SERYER B FMTEAEEREAE HE R THEL BEP<
0.05) LIWHTE//NBE M EME T HHME A= mAE A 4 0 2w F/NBERMEP<0.05), REHT/E
KIBVEAE AL E 4 /flm R AR R s /ML M BAE AL TS /N R 22 M B VR LR (™ B0 4 oKk
VE (it S B M2 PR RN B 22 VRSP 2405 T 10. 9126 .5. 5426 .50. 66 % #1131, 69%

2.2 EEAENERBAGH W

2.2.1 HMEASE HI 2 3T, AL S TE IR B 4E T HME A & R LR B W 3 T B (P<<0.01) 5 &
K FHEFE (BRFhREES 247 ) AN B 22 75 () 2 1 T FOMUAR (& 0 L o 35 Tk o8 (P<<0. 05) 5 1 i iR SR AL A (3
HAEMEEMPETEZRANRE,
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B3 FAEMERAHBEEEEE~E
Fig.3 Group crude protein yield under different planting patterns
A TR R A — 0y F 22 5 .3 (P<<0.05), FIAl. Different letters meant significant difference at 0.05 level in the same year. The same below.

£33 FTAMEEATHENHEEASE
Table 3 The crude protein content under different planting patterns ( %)

A He Y A ECYE S N IES(E SALH A /T e AR SACH A /A B SAH /N RE I EA
Year Combinations Alfalfa/maize intercropping  Alfalfa/sorghum intercropping Alfalfa/oat intercropping Alfalfa/triticale intercropping
e 5 Y AE ESP/S E VA LiEES EYiASE A EYiASE INRAE
Planting patterns Alfalfa Maize Alfalfa Sorghum Alfalfa Oat Alfalfa Triticale

2017 #14f Monoculture 18.3540.63 11.2540.45 18.3540.63  9.67+£0.40 19.834+0.38 15.06+0.73 19.834+0.38 15.33+£0.38
[A] £ 4F Intercropping  16.29+0.31 12.2740.83 16.0240.62 10.10+0.52 18.404+0.39 16.20+0.85 18.1640.44 16.51+0.48

ol

P Hk * Kk ns ok * ok *

2018 #i4f Monoculture 19.6940.95 10.90£0.53 19.6940.95  9.30£0.54 20.234+0.81 14.78£0.37 20.234+0.81 14.78+0.82
[A]EAE Intercropping  17.354+0.75 11.58+0.48 16.924+0.19  9.88+0.53 18.254+0.34 15.29+0.71 18.154+0.38 16.04+1.19

P sk * Hk ns ok ns sk *

2019 HiAE Monoculture 19.5640.63 10.114-0.45 19.5640.63  8.96%0.50 19.93%+0.65 15.050.27 19.93=+0.65 15.24=+0.34
[A] Z4F Intercropping  17.74+0.56 10.83+0.52 17.514+0.77  9.34-+0.33 18.44+0.50 15.96+0.62 18.24+0.32 16.16+0.83

P Kk *k kK ns ok * skk *

e AR ZEF B H(P<0.05), U EZFWEE(P<0.01) , nsfUEERARE., TR,

Note: * meant significant difference at 0. 05 level, ** meant extremely significant difference at 0. 01 level. ns meant no significant difference. The same below.

2.2.2 FRME/ R g E B P 4 AT S AT, SR A6 B 18 RN T K KA R SR AE 2017 AR R AR R AL H 1E
ADF FI NDF £ i 55 H 5/ 38 36 0 5 1 2019 4F S8 46 & 75 FIie & (W] B AE RS, 32 ADF FINDF & & £ 3¢ H s fE
BERFAR(P<T0.05) . 201941}, [A] & E/ N2 i ADF & i 8 H VRt i 35 B IR (P<<0. 05) .
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x4 FAEAMEEXTHENBRELETESE
Table 4 The acid detergent fiber content under different planting patterns ( %)

A He BAH R/ E AR B EAE E Y Ak (S SALE G /e B SALE G /N R HEAE
Year Combinations Alfalfa/maize intercropping  Alfalfa/sorghum intercropping Alfalfa/oat intercropping Alfalfa/triticale intercropping
TR ALY N KA Al e 5 E VIR HeA EYIAEE INBRE
Planting patterns Alfalfa Maize Alfalfa Sorghum Alfalfa Oat Alfalfa Triticale
2017 H4F Monoculture 34.2340.49 44.6941.53 34.23+£0.49 44.14+2.14 32.144+1.88 38.234+1.86 32.14+1.88 37.98+1.38
[A] 4 Intercropping  36.2140.65 42.654+1.97 36.54+2.36 42.60+2.35 33.41+2.19 37.39+1.68 34.33+2.38 36.72+0.97
P * * * ns ns ns ns ns
2018  #ff Monoculture 33.38+2.15 44.82+1.48 33.38+2.15 45.55+3.62 32.25+1.93 39.42+1.77 32.25+1.93 38.33+1.67
[]Z4E Intercropping  34.9840.59 43.75+3.61 35.6441.33 44.334+4.17 33.18+1.88 36.30+1.85 33.44+1.75 36.49+1.71
P ns ns * ns ns * ns ns
2019 H4E Monoculture 32.1042.00 45.81+3.48 32.10£2.00 47.26£3.70 31.40£1.60 38.36%=1.69 31.40%=1.60 36.64+1.36
[A] &4 Intercropping ~ 33.274+2.07 43.20+3.59 33.7945.47 45.6941.09 33.63+1.31 35.62+1.35 33.37+2.15 34.57+1.71
P ns * ns ns * * ns *
x5 FAREMEEATHEPERRTESS
Table 5 The neutral detergent fiber content under different planting patterns ( %)

R WAy AT/ F A EME SEAE A /v B ) A EVARCVE: T AR (S SEACH A /N R W EAE
Year Combinations Alfalfa/maize intercropping  Alfalfa/sorghum intercropping Alfalfa/oat intercropping Alfalfa/triticale intercropping
T R4 2 EQIAER EE S EQIAER e 5% EQIAER e EYIAER N
Planting patterns Alfalfa Maize Alfalfa Sorghum Alfalfa Oat Alfalfa Triticale
2017 H4F Monoculture 45.25+3.47 62.49£2.42 45.2543.47 64.414+4.20 42.43+1.36 49.364+1.86 42.43+1.36 46.55+3.67
[A] £/ Intercropping ~ 48.39+1.73  60.49+1.11 48.334+2.01 61.58+4.66 43.684+0.43 47.54+1.37 43.40+1.56 45.61+1.44
P * ns * ns ns ns ns ns
2018  #14f Monoculture 43.43+4.08 63.32+4.01 43.43+4.08 65.32+4.04 41.48+2.04 48.60+1.94 41.48+2.04 47.33+1.72
[A] & /E Intercropping ~ 45.06+3.17 60.45+4.05 46.3542.18 63.27+4.14 42.404+1.62 46.58+1.81 42.454+1.65 45.37+2.03
P ns ns ns ns ns ns ns ns
2019 H4E Monoculture 42.65+2.59 63.76+4.79 42.65+2.59 67.31+£3.60 41.3241.73 49.404+1.67 41.32:£1.73 47.634+2.91
[a] £/ Intercropping ~ 45.32+3.94  60.65+4.23 45.54+2.58 63.95+2.47 42.364+1.67 47.26+2.00 42.53+1.27 45.79+3.00
P ns ns ns ns ns * ns ns
2.3 HEAMEN LA NG YR

2.3.1 LY EIL

N

N

2.3.2

2.3.3 RA&TTMTES R

i 2 6 nT 0, AR IR G I 18] , S A6 B 18 AE 4 PR A AR 28R 19 PLER, 21/NT 0. 5, 1 4 Fh R R
B R PLER KT 0.5, 4R EEFER T, LERH KT 1, H LERE LI H 15 /ML M EEMELETE/

FHMEETRKRTEEERE/ KRB EEMEILE R /R EE,
[X Jul B 0] 45 2 RN A A FH R

A bR AR AR 2UAE 3 4F H A DX Sl 8] 25 (i R FA B A TR R T 1,
Forh S AL F AR /7N TR A2 1] AR 1) DX Bl (0] 25 e 3 R AT 805 de v (11 4)

AFPRABHCR AR G T ERT 0,58 G ORI R T 1(E 5) o £ 2017 41, 5 46

it /N B BRI RS ) 3 /N T HAb A B AR5 (P<<0.05) 5 2018 4R I, 4 F i) 5 /5 21 45 22 5 1 .35 5 2019
AN BEAE TS /A M EAR AR 5 I RISE 4 LR B 3 R T SRAEE A /N RE RV EA S E R /N RE R B 85
RFLEACEAE / TORBIEAE RS AL E G /e 5 W £ 45 (P<<0. 05) .
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Table 6 Land equivalent ratio (LER) evaluation of 4 patterns of intercropping systems

A oA Y ASEC R R g ARAFHBCRE AR 1 4 2 e L o Y L
Year Planting patterns Partial land-equivalent ratio of alfalfa Partial land-equivalent ratio of Land equivalent ratio
(PLER,) gramineae forage (PLER,) (LER)
2017 A/M 0.44=£0.02b 0.57£0.01a 1.0140.02a
A/S 0.44+0.02b 0.57=£0. 05a 1.01£0. 06a
A/O 0.45£0.01b 0.59£0.03a 1.0440.02a
A/T 0.48+0.01a 0.58=£0. 05a 1.0640. 06a
2018 A/M 0.46=40. 00bc 0.59£0. 02a 1.0540.02a
A/S 0.46=+0.01c 0.59=£0.03a 1.0540.02a
A/O 0.47£0.01b 0.62£0.05a 1.0840.04a
A/T 0.48=+0.00a 0.6340.03a 1.1140. 04a
2019 A/M 0.46+0.01a 0.62£0.02a 1.084+0.02a
A/S 0.46=+0.01a 0.61=£0.00a 1.0740.02a
A/O 0.45£0.01a 0.66+0.05a 1.124+0.05a
A/T 0.47£0.01a 0.66=E0. 04a 1.1240. 04a

W R FRER R R — 40 F 25 7% B3 (P<<0.05) .

Note: Different letters meant significant difference at 0. 05 level in the same year.
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Fig. 4 Regional time equivalence rate (ATER) and land utilization efficiency (LUE) for different planting patterns

3 iFit

BT (SRR a7/ RS ER = I iU A £ LA B = & N [ S e 1 4 e (VAR N i S TG o o 2. N e |
HART, &R RF R RIEER S AU 244 TR B 5 — 4 A4 R A B 52 |) 2 4 HLAT 837 & Al
SRR MR AR BRI v R R SR AR B AR i A A K (E (23,91 t-hm ), Hk O oK HLE (19,50 t-
hm ), 30OR U8 F #lt  5RR F R A B AT 3 s i A a3 BB 2 SR I I e 3R R R OK A BAAE A T I A K AR A
B, BT T ) K ] R e S B T T A R AR RS TR R 1. 67 F1 2. 054 R T
W2 42/ 2. 975, /N R E TR =R 1. 83 M 2. 2545, X — 2 5 M T E K ME @R Ay &M 2 LAl
W AEREERR T, S T/ R E EE (19,33 t-hm D) AL E 75/ F K AIEAE (16. 89 t-hm ) i 7%
e Y R L K R] AR H T v R R EORAE 5 5 A B A M A B AR A% 75 40 R B IO R LS AR R
FHZ T 546 B 18 /22 R A (10. 36 t-hm *) FIEEAE B 48 /7N R Z R4 (12,16 t-hm *) iy T 75 )™ 5 A 4 4828



106 ACTA PRATACULTURAE SINICA(2025) Vol. 34,No. 3

a [ lam ; a
I a = ) =
" s — v ek

5 | T = T L »

520 a I -

W a ' a
2019 2019 by

o

0 0.1 0.2 0.3 0 0.5 1.0 1.5 2.0
12 5 71 Aggressivity 5t 4+ b % Competitive ratio
5 AEMERERXTHESAMTESILER
Fig. 5 Aggressivity (A) and competitive ratio (CR) for different planting patterns
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