834 % 45 T oW ¥ R 20264 5 H
Vol.34 No. 5 ACTA AGRESTIA SINICA May 2026

doi:10. 11733/j. issn. 1007-0435. 2026. 05. 034

S| AN RIS, I =, B, & F K GRS R/ AFRE K BIE R G094 7 PR R oE[T]. B Hh 244, 2026, 34 (5) :1942
—1952
ZHANG Li-juan, XIE Kai-yun, YAN An, et al. Research on the Production Performance of Intercropping Systems of
Silage Corn and Sweet Sorghum/Grain Corn[J]. Acta Agrestia Sinica, 2026, 34 (5) :1942—1952

BIERSHSR/MFAERBERENES
T BEF R

kmda, WAE, M &, 2 KR, EMAH, Rk E
Rl 27 AL 2 B /00 30 T SRR W 0 5 2 A5 T ST A 900 %, R 158 A5 830052)

4o

[\

WE . HHEREN LK (Zea mays L. 5 5 5e (Sorghum bicolor) /KL I KA [a] ] 75 482 X X 1] B 7= fe: | Jt SR 1)
5 Z Y R WA, I 07 06 S5 I ) A R X AR DA R I T R (S R BE CTO VAR T K (VD BV S S I8 8 T 6
BURIMERLA (S, T, 4T FE W E K 247 3 ST, 3T B B oK 34T H i 35 S, T 2 AT B B oK - A A7 b e 3
SuM: AT K 247K RE 2K 5 S;My: 34T I K 34T HFRL E K 3 S, M 247 35 W F oK s A AT AR oKD, ZR%
W . 5 B A EL , ) 1 S 5 A 4% e AR A A 2 MR (P<C0. 05) o ST, A B 0 £ % 7= B i 5, 35 107, 8 t-hm 2,
Sy M Ab 5 4 B i OHLER (7 e AURLER 1 At 2 e, 430000 36,3 t-hm ™%, 3.5 t-hm ™1 9. 6 %6, F £ K B
Ay R 17.3% ,14. 6% F158. 2% . [AI/E W 3 4 = T £ b >4 i Lk (Land equivalent ratio, LER=1. 1~1.4) , £ HI R
GEAFE RS Hd, ST, SyT,, S;M, Al S,M, Ak B v 75 I8 5 oK 32 30 M 07 38 49 A1 X 5 4 g R 33 56 4 HL R
(Aggressivity , A>0; Competitive ratio, CR>1) o Z&& 481, 347 5 W KK 5 3478 i B4 (S, T R e fE A =L, vy
ARG AR > 55 5 R

SRR < [AIAE 5 75 IV K 5 25 P MR AR 8 R 0 BT s i ) 38 4

& 425 :S513;S548 X EKFRIEED : A XEHS:1007-0435(2026)05-1942-11

Research on the Production Performance of Intercropping Systems of Silage
Corn and Sweet Sorghum/Grain Corn

ZHANG Li-juan, XIE Kai-yun', YAN An, WANG Lan, CUI He-ting, ZHU Zhen

(College of Grassland Science, Xinjiang Agricultural University/Key Laboratory of Grassland Resources and Ecology in the Western Arid Desert

Region, Ministry of Education, Urumgi, Xinjiang 830052, China)

Abstract: To explore the effects of different intercropping patterns of silage corn (Zea mays .. ) and sweet sor-
ghum (Sorghum bicolor) / grain corn (Z. mays) on forage yield, quality, and interspecies relationships, and
to identify the optimal intercropping configuration, this experiment used silage corn (S), sweet sorghum (T),
and grain corn (M) as controls, setting up six intercropping patterns: S, T, (4 rows of silage corn: 2 rows of
sweet sorghum) ; S, T, (3 rows of silage corn: 3 rows of sweet sorghum) ; S, T, (2 rows of silage corn: 4 rows
of sweet sorghum) ; S;M, (4 rows of silage corn: 2 rows of grain corn) ; S;M,; (3 rows of silage corn: 3 rows of
grain corn) ; S,M, (2 rows of silage corn: 4 rows of grain corn). The results indicated that intercropping signifi-
cantly affected the agronomic traits of the forage crops compared to sole cropping (P<Z0.05). The fresh grass
yield of the S,T, treatment was the highest, reaching 107. 8 t-hm™?; the S;M, treatment exhibited the highest
yields of hay, crude protein yield, and crude protein content, measuring 36. 3 t-hm *, 3.5 t-hm *, and 9. 6%,
respectively, an increase of 17.3%, 14.6%, and 58. 2% compared to sole silage corn. Intercropping signifi-
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cantly improved the Land Equivalent Ratio (LER=1.1~1.4) , indicating a yield advantage in the system.
Notably, S,T,, S;T;, S;M,, and S;M; treatments demonstrated stronger aggressivity and competitive ratio
(Aggressivity, A>>0; Competitive ratio, CR>1) for silage corn. Comprehensive analysis revealed that the

intercropping of 3 rows of silage corn with 3 rows of sweet sorghum (S;T;) was the optimal pattern for effec-

tively enhancing crop yield and quality.

Key words: Intercropping ; Silage corn; Production performance ; Nutritional quality ; Interspecific competition
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Table 1 Agronomic characteristics of silage corn, sweet sorghum/ grain corn under different intercropping modes
i A 7 /3= ESicl AL B e T
Variety Treatment Plant height/cm Stem thickness/mm  Ear height/cm  Fresh weight per plant/kg Dry matter/ %
FHIEKCS) S, T, 343.340.37" 29.541.20° 183.24-4.42" 1.0+0.10" 39.0+0.02%
S,T, 350.041.00° 29.941.47° 180.2+1.62% 1.040.08" 41.3+0.01°
S,T, 341.7+6.66" 29.740.62° 176.944.85" 1.040.07® 34.44-0.03"
S,M, 352.34-3.21° 29.3+2.11° 193.24£6.15" 1.140.09° 33.940.03"
S.M, 346.742.08" 28.041.02% 193.04-12.23" 1.04£0.15" 37.640.02%
S,M, 348.34£2.08" 27.242.07% 186.4413.57" 1.0£0.07" 37.940.06™
S 337.3%£7.51° 26.540.75" 185.54-1.11* 0.940.02" 31.2340.01°
[i] 7 X AR df 19 19 19 19 19
Intercropping X FAH 0.287 1.474 5.745 2.876 0.796
Monoculture P1H 0.012 0.023 0.993 0.034 0.03
T HCT) S, T, 362.246.03" 26.5740.44° — 1.040.16 27.34-0.06"
S, T, 374.34-19.60° 26.941.73° — 1.14£008° 26.440.01°
S,T, 348.3+4.62" 25.4-+1.03° — 1.040.08" 27.6£0.05"
T 341.0+7.51° 26.941.20° — 1.140.04° 21.64-0.03°
[ 4 X B A dr 10 10 — 10 10
Intercropping X FAH 2.344 0.041 — 3.376 0.105
Monoculture P{i 0.050 0.479 — 0.770 0.046
FERL T A (VD S,M, 298.3+8.74" 25.042.26" 124.944.92° 0.64-0.20° 48.340.01°
S,M, 285.74-6.03" 27.5641.66 122.0+9.88" 0.840.13 43.340.01°
S,M, 294.3+3.79° 23.941.56° 136.0+10.91° 0.6£0.13" 42.740.02"
M 294.645.51" 27.041.86" 128.947.93 0.64-0.09° 46.740.02°
[E] VE X B AR df 10 10 10 10 10
Intercropping X FA4 0.252 0.148 5.171 1.356 2.237
Monoculture P 0.724 0.337 0.698 0.749 0.310

SRR I B KRB T LR i 5 B RE , MR F PR R B RE S T, R 7R A7 B I oK 2 AT Rt 3, ST, 34R0R 3T I oK - 347 i
S, ST 20 27 I K AT RTG HL S, M, 200 447 7P K 2 TREBLE K, SML 25 347 I B 0K 5 31T APRLE K L S,M, 275 247 7 I 50K
SAATRPRL K s TR SRR ) A A [ /NG 7 B 3R A [l FfRL BE 40 i) 22 5 4 25 (P<<0. 05) , - "8l , F [+

Note: S stands for silage maize monoculture, T stands for sweet sorghum monoculture, M stands for grain maize monoculture, S, T, stands for
4 rows of silage maize: 2 rows of sweet sorghum, S, T, stands for 3 rows of silage maize: 3 rows of sweet sorghum, S,T, stands for 2 rows of silage
maize: 4 rows of sweet sorghum, S,M, stands for 4 rows of silage maize: 2 rows of grain maize, S;M; stands for 3 rows of silage maize: 3 rows of
grain maize, S,M, stands for 2 rows of silage maize: 4 rows of grain maize; Different lowercase letters in the same column indicate significant differ-

»

ences in planting ratios (P<<0. 05), “ - " indicates no data, and the same applies below

Il % K Silage corn FHI £ K Silage corn
[ ]#He5 Sweet sorghum [ | #He54t Sweet sorghum
120 a [ JkPKLE K Grain comn a0l . [z E K Grain com
a a
ab
= 1 ab b
& o C be
g : ¢
s = £ 30 od +
P i d
] e —
i) w3 1
HEZ 60 =220
2 £
30 10
0 1 1 O 1 1
ST, ST, ST, SM,SM,SM, S T M ST, ST, ST, SM,SM, SM, S T M

AL FE Different treatmeat AJr4bH Different treatmeat
B2 AEEEEXTAENSEESEMNTETR
Fig.2 The fresh forage yield and hay yield of forage under different intercropping patterns
T AN B 2R R 22 57 b 3 (P<<0. 05), T[]

Note: Different letters indicate significant differences(P<Z0. 05) , the same as below
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Fig.3 The crude protein yield and dry matter content of forage under different intercropping patterns
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Fig.4 Nutritional quality of forage under different intercropping modes
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Table 2

Land use and interspecific competition between

silage corn and sweet sorghum and grain corn

b 3 HMXTAHE LR XSRS B S
Treatment 54 RII LER A L% CR
S, T, 0.140.01"  1.3+0.25" 0.5+0.16" 2.3+0.34"
S, T, 0.140.01*  1.4%+0.18" 0.140.04" 1.240.09"
S,T, 0.04£0.01" 1.24£0.13" —0.440.16° 0.5%0.13"
S,M, 0.140.01*  1.240.07" 0.64:0.02*  2.840.30"
S.M, 0.14£0.01*  1.3£0.05" 0.14£0.02" 1.240.01"
S,M, 0.040.01" 1.1£0.04" —0.240.02° 0.740.03"

i S bR AR T A Ak B Y £5 5 15 20 O
HATLRE A, ST b B3 43 i, ol 2. 39, iR 418
55y N BE R S TS M, >S,M,>S,T,>S,M,
>8>S, T, >M>T(F4),

®3 BEAFHIQESERSFHEEMRITTmE
Table 3 Eigenvectors, principal component eigenvalues and

cumulative contribution rates of each factor

F A
i H Ttems Principal component
1 I

T 57 i Hay yield 0.44 —0.26

T4 5 & DM —0.22 0.41

HEH CP 0.13 0.08

MG EE —0.17 0.36

TR PR TR AT 4E NDF —0.14 —0.09

W% 14 Yk 1 2F 4 ADF —0.39 0.20

FEAEST —0.16 0.36

AE X iR A H REV 0.24 —0.01
FEIE{E Eigenvalue 6.079 1.090
75 2% BTk {H Variance contribution rate/ % 45.003 44,612
S BTk Cumulative contribution rate/ % 45.003 89.625

x4 TEVEBEEH/HSRHERE
Table 4 Comprehensive scores and ranking of

different treatments

e S L L7 ¥V SR
Treatment Principal Principal Comprehensive Ranking
component 1 component 2
ST, 1.21 —0.34 0.97 4
ST, 2.98 —0.91 2.39 1
S,T, —0.34 —1.04 =045 7
SM, 2.11 0.08 1.80 3
S;M; 2.22 0.83 2.01 2
S,M, —0.34 1.05 —0.13 5
S —0.44 —0.01 —0.38 6
T —4.44 —1.39 —3.98 9
M —2.96 1.72 —2.25 8
3 it
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