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Effects of Different Mixed Sowing Methods of Silage Maize and Lablab Bean on
Forage Yield and Quality

LI Xiao-kun', ZHANG Li-ping®, SHAN Xin-he', YANG Jun-wei’, REN Wei',
YANG Chao-wei', WANG Xian-guo'"
(1. College of Grassland Science and Technology, China Agricultural University, Beijing 100193, China;
2. Yuyang Grassland Workstation, Yulin, Shaanxi Province 719000, China)

Abstract: To investigate the effects of different intercropping methods of lablab bean (Dolichos lablab 1..) and
silage maize (Zea mays 1.. ) on grass production performance and forage quality, a randomized block design was
adopted in this experiment, and two mixed sowing methods were set up, peer mixed sowing (T,: Mono-crop-
ping of maize; T,: silage maize+1 seed of lablab bean hole sowing; T,: silage maize+2 seeds of lablab bean
hole sowing; T;: silage maize+ 3 seeds of lablab bean hole sowing) and inter row mixed sowing (X,: Mono-
cropping of maize; X,: silage maize+ 15 kg-hm™* lablab bean; X,: silage maize+22. 5 kg-hm™* lablab bean, X;,
silage maize+ 30 kg-hm ™7 lablab bean). The results showed that the stem diameter of silage maize under peer
mixed sowing (T,, T,, and T;) was significantly increased by 13. 9%, 15. 0%, and 26. 4%, respectively, com-
pared to that of maize monoculture. For total dry matter, there was no significant difference in peer mixed
sowing T, compared to maize monoculture, while both mixing treatments (T, and T3) were significantly lower
compared to maize monoculture. There was no significant difference in inter row mixed sowing of X, and X, com-
pared to maize monoculture, while X, treatment was significantly lower than maize monoculture. In inter row
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mixed sowing, the crude protein content of X, and X, was significantly increased by 27. 5% and 57. 0% , respec-
tively, compared to that of X,. In summary, it is recommended that silage maize inter-row mixing of 22.5

kg-hm™? (X,) lablab beans can be used as a suitable mixing method in the northern part of Shaanxi Province.

Key words: Lablab bean; Silage maize ; Mixed sowing; Yield ; Forage quality
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Table 1 Effects of different mixing ratios of lablab beans on agronomic traits of silage maize under peer mixed sowing in 2022

fib # /3= Ei K -5 LRTEA a5
Treatment Plant height/cm Stem diameter/cm Leaf length/cm Leaf width/cm Leaf area/cm?® Leaf number
T, 292.2143.73" 2.73+0.08" 94.88+3.62° 8.54+0.48" 604.64+34.10" 14.25+0.31%
T, 283.32£3.08" 3.11:£0.07" 100.2541.99° 7.79+£0.38" 585.07:£29.27" 14.13+0.23"
T, 286.00£4.81° 3.14+£0.17" 93.88+£2.40° 8.36£0.59" 587.97+£43.11" 13.75+0.25"
T, 282.71+£2.50° 3.45+0.12° 96.17+1.50° 8.98 +0.55 649.71+46.68" 14.834+0.31°

T To s B PARR, T 3R Rk + DRI E T UK, T, R TR 200 R0 TRk, T, 38R Bk -+ 3R Bk o [ 81 8 A [l 2 Bk
FR 2 W (P<<0.05) , M TR FROR 22 7 A W3 (P=>0.05), F KA

Note: T, stands for mono-cropping of maize; T, stands for maize planted with 1 lablab bean seed per hole; T, stands for maize planted with 2
lablab bean seeds per hole; T, stands for maize planted with 3 lablab bean seeds per hole. Any two means not sharing a letter differ significantly at
P<20. 05, the same letter indicates no significant difference (P>>0.05). This is applicable for the following figures and tables as well
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Table 2 Effects of different mixing ratios of lablab beans on agronomic traits of silage maize under inter row mixed sowing in 2023

b 3 /3= EYiil RS 5 LRIOEA 2L
Treatment Plant height/cm  Stem diameter/cm  Leaf length/cm Leaf width/cm Leaf area/cm” Leaf number
X, 298.03+6.50° 3.4740.06° 82.00+2.12° 10.2340.15* 629.77+17.29° 13.3340.33°
X, 301.014+14.73° 3.2440.08" 80.574+3.75" 9.87+0.33" 596.93+32.34° 10.3340.33"
X, 296.04+7.77° 3.1840.05" 80.70+£0.25 9.6740.22° 585.434+10.78° 10.3340.33"
X, 283.71+1.86" 3.2740.10" 78.93+1.13" 9.8740.03" 582.70+9.83° 9.3340.33"

e X R TR g, X R A B 5 (15 kg-hm™?) + TR, X, KR A 1 5(22. 5 kg-hm ™) + T2k, X, F R H B 5(30 kg-hm™2) + T K,
R 5 Bl R (] 7 1 R 22 57 835 (P<<0. 05) Al Rl P R R 22 5 AR B35 (P=>0. 05) , T & A

Note: X, stands for mono-cropping of maize; X; stands for lablab bean (15 kg+hm ?) +maize; X, stands for lablab bean (22.5 kg+hm *)
+maize; X, stands for lablab bean (30 kg*hm ?) +maize. Any two means not sharing a letter differ significantly at P<<0. 05, the same letter indi-
cates no significant difference (P>0.05). This is applicable for the following figures and tables as well

B B e B I, B IR T R K R (P<<0. 05) . FE 9 85. 5%, i 0 T 5 14. 5%, Horp X, b B A iy 1
A TERM T, ER TR E SR E G R e, M 17 TR (R,
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Table 3 Effects of different mixing ratios of lablab beans on forage yield under peer mixed sowing in 2022

MEGEEEE  BRGRHE MEEEETE y
. - h ik s ‘ f EAGETEH
L bel g B Bl TR - Bl it
i Fresh grass yield/(kg+hm ™) Total fresh The percentage  The percentage Hay yield/(kg+hm ) TR The percentage
o : . Total hay yield/ " The percentage
Treatment grass yield/ of Lablabbean  of Silage maize (kb D) of lablab bean in i o
. s
£k neg (kg+hm ) i total fresh in total fresh EV ey e total hay ?otall iiexrtlliiel‘;
Silage maize Lablab beans grassyield/ Vi grass yield/ % Silage maize Lablab beans yield/ % e
T, 66 203.7+2011.6° - 66 203.7+2011.6° - - 24 834.4£521.1° - 24 8344£527.1° - -
T, 4731484230310 11990.74674.3" 59 305.6+1839.0" 20.2 798 17748845338 2071.4+132.6" 2072028989 14.3 85.7
T, ITI6L1E1375.2°  14722.04517.2  52083.321701.1" 283 7.7 14015.0£763.1° 3861.9£158.4° 17876.9+475.2" 216 784
T, 36481551739.2"  9814.84415.8" 462063411424 21.2 8.8 11635.94636.5° 2432.0169.3" 14 068.1+566.1° 172 82.8
T4 Average 468403 12175.9 %5 972.2 232 6.8 17058.5 3088.5 19374.9 177 82.3
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Table 4 Effects of different mixing ratios of lablab beans on forage yield under inter row mixed sowing in 2023

. NRIERLYSY BoR B e BEHET ERGET
g o fi T|/1 B 7KT[| ¥ FarR fi ‘T|/1 T *TIL TE
Fresh rass vield/ (ke hm ) B R A Ao Har vield/(ke-hm?) S AL A
resh grass yield/(kg+hm ] ay yield/(kg-hm TR
s Total fresh The percentage  The percentage of Total hay vield/ The percentage The percentage
Treatment . Lo grass yield/ of lablab bean  silage maize in total N _ yU ~ ofLablab bean  of Silage maize
K figg ) . BV nEE (kg*hm™*) ) }
s . Lableb beats (kg+hm ) in total fresh fresh si . Lablab beats ntotalhay  intotal hay
ilage maize ablab beans — guss yield /% ilage maize ablab beans Jield/ Jield/
X, 80837.2£1738.8° - 80837.2£1738.8° — - 25972.2+298.5° — 25972.2+298.5 — —
X, 67821.442103.2"  18573.0+1061.8° 86 394.442929.5° 215 785 237734£460.2°  4079.3£218.0° 27 852.7£383.6° 146 854
X, 69 149.0+1371.8%  14068.0+1550.4"  83217.0+1755.0° 16.9 83.1 23307.3+308.2°  29785+283.6"  26285.8+302.9" 11.3 88.7
X; 50796.5+2158.8°  17026.0+650.6"  67822.4+1770.8" 25.1 749 14605352853 3150.44337.1° 1775571179 177 82.3
T8 67151.0 16 555.7 79567.7 212 8.8 219145 3402.7 24466.6 145 85.5
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Table 5 Quality of forage under different inter row mixed sowing in 2023

4h T BLIE HE N rhbE R A AT 4 Wﬁ‘ﬁ?ﬁ:?ﬁ?ﬁ?& CIRGRER
Treatment  Crude ash/ % Ether extract/ % Crude protein/ % Neutral detergent ./\Cld detergent - Water soluble i:arbohydrates
fiber (NDF)/%  fiber (ADF)/% (WSC) /%
Xo 4.8440.52° 5.794+0.63* 6.8840.10" 33.8842.90 " 25.274+2.25" 4.82+1.15°
X, 540+1.01° 4.304+0.27 ¢ 8.77+0.82° 37.14+3.46° 25.364+2.76 ° 2.964+1.35°
X, 541+1.52° 5.744+0.92* 10.80+1.37 ¢ 34.01+1.22¢ 26.6046.47° 1.92+0.61°
X, 4.7840.34° 6.00+0.54° 8.4640.27 33.24 £1.39*° 28.184+1.36 * 1.28+1.66"
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