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Effects of intercropping Dolichos lablab with silage maize on the yield and
quality of mixed forage in the Chengdu Plain, China

DONG Zhixiao', HE Runhao', KUANG Jianyang', NIE Cong', YANG Jian', GOU Wenlong’, MA Xiao'
(1. College of Grassland Science and Technology, Sichuan Agricultural University, Chengdu 611130, Sichuan, China;
2. Sichuan Academy of Grassland Science, Chengdu 611730, Sichuan, China)

Abstract: This study aimed to explore the best proportion of corn (Zea mays) and Dolichos lablab in the Chengdu Plain, and
its impact on mixed forage production and quality. The corn cultivar ‘Demeiya No. 1’ was intercropped with different
sowing rates of D. lablab ‘Rungai’, and the agronomic characteristics, fresh and hay yields, and forage nutrients of corn were
determined at a suitable harvest time, and the increasing corn fresh yield was used to assess the economic benefit. With the
increased seeding rate of D. lablab, plant height, stem thickness, stem-leaf ratio, and other indicators of corn were decreased,
while mixed forage yield, crude protein, crude fat, in vitro digestibility, and dry-to-fresh ratio increased compared with the
monoculture of corn. Among them, the fresh grass yield of mixed forage treated with 52 500 plant'haf1 corn intercropping
112 500 plant-ha ' D. lablab was the highest, at 63 711.86 kg-ha ', and the net increase was 20 081.69 CNY-ha ' compared
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with the monoculture of corn, but the content of neutral detergent fiber (NDF) and acid detergent fiber (ADF) was reduced. A
comprehensive analysis of the fresh grass yield and nutrient components by the membership function revealed that the
membership function value of 52 500 plant-haf1 corn intercropping 112 500 plemt-haf1 D. lablab was the highest (0.83), and
the comprehensive evaluation of the mixed forage under this treatment was the best. The synthesis showed that the

intercropping of 52 500 plant-hzf1 of corn with 112 500 plant-hef1 of D. lablab was the optimal planting mode for improving

forage yield and quality in the Chengdu Plain.
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Figure 1 Yield of mixed forage grass treated with Dolichos
lablab at different sowing rates in intercropping

AN [E) N5 = B RIR AN [F) [A) 4 AL 3R] 22 53 12 3% (P < 0.05); Ty &om
B4 52500 Bk hm S B9 E K T, - Ts %75 2 # Fh 52 500 # -hm”
[ K w43 5 1A 4E 45 0002 67 500, 90 000, 112 500 #1135 000
thhm R EE: TR

Different lowercase letters indicate significant differences between
different intercropping treatments at the 0.05 level. T, denotes single
sowing of 52 500 plants -hm * sown maize; T, — Ts represents Dolichos
lablab intercropping of 45 000, 67 500, 90 000, 112 500, and 135 000
planthm* in the 52 500 planthm’ sown maize, respectively; this is
applicable for the following tables and figures.
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EMELRRHBER B X ERREMHKRM I
6 A Ab B AR KK (T) Ab B bR = B s, B
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N Ty b ¥, H Ty b ) 25K 2 3 & T Tos Tss Ty
Ts A0 (P < 0.05), Ts AL FE 19 ZAH &/, 0N T, 4 #E

2.2

(1) 85.82% (% 1) 6 MR FOKFRR 409 10.11~
11.33 [, Ts &b B0 M 7 8 i 2D, B8 T, b 3 o /b
10.77%, 3 2 [A] 22 53 & 3% (P < 0.05); T, Ak B (1) i
KK, B Ty A #5535 38 0 7.55% (P < 0.05). & 4b
PRV A PR EE 1 T HE O 0.24~0.28, e T AR BRI
FETEEHEE ST T, 43 (P<0.05); XML AE
b oz B R A D S T B R A, T Kb ER ) 2Rt bl
BEmT Ts /2 (P <0.05),

F1 EETERENCILETERHRZMER

Table 1 Agronomic traits of corn treated by intercropping with Dolichos lablab at different sowing rates

Ak 7 B A K 58 Ex| EXjid R x4
Treatment Plant height/cm  Leaf number Leaflength/cm Leaf width/cm Stem diameter/cm Stem to leaf ratio Dry to fresh ratio
Ty 22837+4.85a 11.33+£023a 7537+1.06d 11.01+0.12a 1.41 £0.05a 1.86£0.51a 0.24 £ 0.03b
T, 227.89+247a 11.22+0.17a 76.13+0.87cd 10.69 £0.62ab  1.38 £ 0.02ab 1.67 £0.33ab 0.25 £ 0.02ab
T, 220.85+1.39b 11.00+0.45ab 77.57+0.61c  10.63+0.25ab  1.32+0.03bc 1.62 £ 0.46ab 0.25 £ 0.00ab
T 215.86 £0.93bc 10.56 £0.17bc 7923 £0.84b 10.42+0.44ab  1.28 +£0.02cd 1.46 £ 0.08ab 0.26 = 0.02ab
T, 213.90+£2.22cd 10.22+£0.42c 81.06+0.73a  9.99 +0.49b 1.25 £ 0.06cd 1.28 £ 0.25ab 0.27+0.01ab
Ts 210.15+0.84d 10.11+0.34c  79.99+0.44ab  9.79 + 0.44b 1.21+0.03d 1.18 £0.18b 0.28+0.01a

23 EMETRIBERNEEXNESRENEFK
val: oA

ENGIECEE  aNEE e EN RS- s = o NI
(#2). Ts MHMREAWEFMHEAS ERE, B&5 5
T Ty A1 T, 4 HE (P < 0.05), 1M1 5 HoAth 4b 2 2 [6] 2 7
NEE (P> 0.05), AR WG ALK 4> & =48 LA T, &b
A s SRR AL B R T A R R T R A

B (P<0.05; KD & & T, OHENEEST
To At H (P < 0.05), HAth &b 2 7] 2 7 A & 2% (P >
0.05). TDN & & LA T, M1 T, A B i, $55 T, 4b 3
] 22 57 W & (P < 0.05), HoAth kb3 7] 22 S5 A B 25 (P>
0.05). NDF 1 ADF & &35 LA T, 4b 2 5 =, T, Ab#E
A, H Ty B S T, kb PR (A] 22 57 B3 (P < 0.05), 1M
HABAL PR 2 18] 22 S AN 35 (P> 0.05).

x2 EHETRRENCEELETREARAENERNS

Table 2 Nutrient components of mixed forage treated by intercropping with Dolichos lablab at different sowing rates

24 AT R N\ 23 b Sk VA ST O B SR VA 4T Ul

nutrients (TDN)/% fiber (ADF)/%  fiber (NDF)/%
T, 4.42+£097c 092+0.13¢  8.00+1.11b 0.19+0.01c 50.00 +2.24b 38.87+0.71a 65.72 +3.14a
T, 6.04+0.70b 1.35+£0.05b  8.52+0.5lab 0.20+0.00bc  53.00 + 1.42a 36.07+0.88ab  61.89 +0.88ab
T, 6.68 £ 0.29ab 1.44+0.07ab 8.73+0.39ab 0.20+0.0lab  51.67+0.86ab  36.19+2.29ab  61.32 +2.56ab
T; 7.55+0.83ab 1.49+£0.04ab 9.07+0.26ab 0.21+0.0lab  52.67+1.18ab  35.75+0.77ab  61.04 £ 1.26b
T, 7.90 £ 0.76a 1.56£0.08a  9.33+0.28a 0.22+0.00a 53.00 £ 0.92a 34.51+£2.28b 59.34+2.77b
Ts 8.04+0.71a 1.46 £0.0lab 9.08 £0.53ab 0.22+0.01a 51.33+0.98ab  36.48 £0.56ab  61.93 +£0.58ab

O B N WL T T A AN [ 49 A o B2 AR

VO e (R 3)o

X VR £ 1 LE IR R I RS R, f T R CP
B AR AR R AR B PR AN L R AT A TR
B AR MEVEROK L B & B AR AR AT R R AL
LA VRO R AR, S5 SRR W] T, Ak B R & 1] B 25

24 [EMETRBENEEXNESRAER KN
M EGH R RN
IVDMD fig 5 25 B0 8 T2 AR I
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Table 3 Membership functions and sequencing of yield and nutrient components of mixed forage treated by intercropping
with Dolichos lablab at different sowing rates

. o PR, PR e SEE R
o peeen MEC MAEOURE e s TR gy RERISE
. Crude Relative forage Relative feeding Total digestible . Ether .
Treatment Hay yield . . ; Non-fibrous membership  Rank
protein quality value nutrients extract .
carbohydrate function
T, 0.07 0.00 0.00 0.08 0.11 0.52 0.00 0.11 6
T, 0.29 0.36 0.57 0.51 0.67 0.66 0.65 0.53 5
T, 0.42 0.55 0.74 0.72 0.41 0.53 0.80 0.60 4
T; 0.61 0.75 0.82 0.78 0.68 0.70 0.90 0.75 2
Ty 1.00 0.83 0.87 1.16 0.73 0.25 0.99 0.83 1
Ts 0.89 0.90 0.77 0.56 0.24 0.13 0.82 0.61 3

A0 4 B B R E AT 452 ™. TVDMD 30
1E Ty ROBRRT B, B35 =T Ty A2 (P <0.05), HAthikb
B ET T, A3, HZEFALZE (P>0.05); IVDMD 48
DL Ty Ab PR I /51, T 1T, A0 EE B 35 v 1 Ty &b BE (P <
0.05), HAhALHE 2 18] 22 5 AN 235 (P> 0.05) (& 2).

O #4F 30 h T L3 IVDMD30
0 [ 1451 48 h TH L3R IVDMDA48

4 80
=] ab b a a

B2 B ol o] o 2] % £ s
2 %S 60 b bl Rl E B 160 2FS
Z 23 A (T | ™ 5%
=5 > =38
fg@ 40 | -405‘5@
=2 E’;
SE= % &=
U= + 2w
<57 20 b 420 £ 7
== 5 =[N E 5
&z S £Fe

®Z £

0 0

T, T, T, T, T, T,
4t F Treatment
2 EETERENEELETRES
AEREINTFHEIELER
Figure 2 In vitro dry matter digestibility of mixed forage
intercropped with different sowing rates of Dolichos lablab

25 EMETEBEREENESAEZFHE
ppAl)

R AR b [ 4R & KT 2020 4F R 248 % DY )1 45 #
FF AR 6 858 7 8 5000 Y, %ok A IF 368 AR [ vl
B 7= AR 1 48 05 AU AR AT W0 VP AL o RS FF AR A7
R 0.48 CNY-kg ', A [ 1] /F &b B R, 98 & 17 5 (1 Uit
AN 21 572.38~ 30 581.69 CNY-hm (% 4), J
T, 4k B 1K) 28 T 3% 25 ¢ 5 4 30 581.69 CNY-hm ~.
Tys Ty Tn Tye Ts A0 3R TR A 1 B (1) 28 55 4N 53 )
BTy Ak B 1IN 8.64%- 14.69%. 26.49%. 41.76% Al

x4 BMERBELETREAREHENZFNE
Table 4 Economic benefit of fresh grass of mix forage grass
intercropped with Dolichos lablab at different sowing rates

e L 230NN
Fresh grass yield/ Economic income/
Treatment 5 -2
(kg-hm °) (CNY-hm )
Ty 4494246 £2413.43d 2157238+ 1 158.44d
T, 48 824.40 £ 1 148.96c 23 435.71 £551.50¢
T, 5154576 £+2032.47c 24 741.96 + 975.58¢
T; 56 848.41 +2 885.81b 27 287.24 + 1 385.19b
T, 63 711.86 + 874.76a 30 581.69 +419.89a
Ts 58389.18+2739.32b 28 026.81 + 1 314.88b

FEATERIT 71 490.48 CNY kg '
Straw feed market commodity prices: 0.48 CNY‘kgfl.

28.92%.
3 Wi

3 EETFRIBERNEILENESIAES,
FEEENE M

V) A 32 22 R T A 5] AR AR 42 1) A 40 2 R 1 1) 22 S
DL A & B D b 7 2, BUSR BRIl B2 U5 25 [A) S i
i) F) 5 29 ) A R s ) v 72 S e U KRR S R
K5 A [F) %5 FE B 4 O 5 (R, TR & 1 BE I 6|
wHAE—H LT, M EERRE % EEIL 112 500
Pk -hm I, YR AR B R, T R RS H TR B,
iX 5 Armstrongt il Albrecht!™ 7E % K Fl $7 [ 0 Vi 1%
N R HE—EH LA e —8. H
T, R R R E T HA L BT,
5T Bz AT EERARE, (H T, 2K
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