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Effects of mixed planting of Lablab purpureus (L.) sweet and
Sorghum dochna (Forssk.) Snowden on grassland yield and
quality of forage grass in Ningxia rain fed region
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Abstract: [Objective) This study explored the effects of mixed sowing of Lablab purpureus (L.)
Sweet at different seeding rates and Sorghum dochna (Forssk.) Snowden on grassland yield and quality of
forage grass in Ningxia rain fed region to provide basis for S. dochna (Forssk.) Snowden cultivation.
[Method] Taking a single factor random block design, the mixed planting was conducted with S. dochna
(Forssk. ) Snowden(Hainiu) (22.5 kg/hm®) and L. purpureus(L.) Sweet(Highworth) (22.5(T1),45.0
(T2),67.5(T3) and 90. 0(T4) kg/hm*). Unicast was also set for comparison. Then,agronomic traits, yield
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of mixed sowing grassland and nutrients composition of forage grass of S. dochna (Forssk. ) Snowden were
measured during suitable harvest time. Competition rates of above-ground part of beans and grass after
mixing were also determined. [Result] Mixed sowing limited plant height and stem diameter growth of S.
dochna (Forssk. ) Snowden,while had no significant effect on number of leaves per plant. Lodging resist-
ance of stems 1—4 and 5—7 in T3 and T4 treatments were significantly weakened. However, dry-fresh
ratio of mixed forge was higher than that of S. dochna (Forssk. ) Snowden. With the increase of mixed so-
wing density of L. purpureus(l.) Sweet,the competition of S. dochna (Forssk.) Snowden for sunlight
and nutrients was the largest with the greatest inter-species competitiveness in T2 treatment, T3 treatment
had the weakest inter-species competitiveness, which led to lower forage production than that of S. dochna
(Forssk. ) Snowden. After mixed sowing, crude protein, ether extract and ash of forage increased. while
NDF and ADF decreased. The grey correlation analysis method showed that the T3 treatment had the high-
est crude protein and ether extract content,low NDF,and best forage nutritional quality. [Conclusion]) In

the rain fed region of Ningxia,sole planning of S. dochna (Forssk. ) Snowden was the best for high yield,

while mixing with L. purpureus(L.) Sweet of 67.5 kg/hm’ was the best for quality of forage grass.

Key words: Lablab purpureus (1..) Sweet; Sorghum dochna (Forssk.) Snowden; mixed sowing; yield

of grass land;quality of forage grass;Ningxia rain fed region
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Table 1 Agronomic traits of Sorghum dochna (Forssk.) Snowden under different mixed sowing treatments
¥ YT T VB A ]
S e o mmm | WEOTAE 4 BEBEE/N 57 BREBME/N ARG EIL
. . Leaf number Lodging resistance Lodging resistance Dry-fresh ratio
Treatment Plant height Stem width - .

per plant of stem 1—4 of stem 5—7 of mixed forge

To 292.40+2.02 a 16.59+0.43 a 11.13+0.41 a 102.684+1.50 b 56.72+1.82 a 0.194+0.00 ¢
T1 289.33+2.26 ab 11.71+0.37 b 11.20+0.30 a 110.4243.19 a 53.41£2.47 a 0.23%+0.01 a
T2 281.30+2.73 be 11.24-+0.38 b 10.27+0.30 a 103.40+1.73 b 59.71+1.74 a 0.24+0.01 a
T3 288.83+2.43 ab 9.82+0.34 ¢ 10.27+0.30 a 76.42+2.63d 44.0940.88 b 0.20+0.00 b
T4 276.87+3.96 ¢ 9.89+0.27 ¢ 10.40+0.31 a 90.10£2.51 ¢ 41.144+2.98 b 0.23%£0.00 a

T < RSB R b AN R /NG 5 B 7R 22 53 35 (P<C0. 05) . Rl

Note: Different lower case letters in the same line indicate significant difference at the P<C0. 05 level. The same below.
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Table 2 Nutritional quality under different mixed sowing treatments %

fb 3 A HLAR i KR 53 rh bk kU 2T 4 TR 14 Yk % 2T 4
Treatment CP EE Ash NDF ADF

To 7.09+0.21 ¢ 1.1420. 05 be 5.5440.08 ¢ 54.68+0.31 a 34.1840.28 a
T1 8.5440.43 ¢ 1.08+0.03 ¢ 8.0340.50 a 50.4140.72 ¢ 33.0840.51 ab
T2 10.32+£0.70 b 1.42+0.08 be 7.2140. 35 ab 52.4840.46 b 32.574+0.28 b
T3 12.67+0.67 a 1.88+0.22 a 7.5040. 10 ab 52.3240.53 b 33.8740.76 ab
T4 11.824+0.45 a 1.474+0.13 b 6.79£0.13 b 51.6740.71 be 33.1540. 44 ab




28 P AL AR AMRB 3 2222 4R (A SRR 2 B

519 %

R T %LV A [R] VR 7 A 3T R 5 B
45 o B L S b fiz e 45 Kb 3L [ A R O TR Y 22
St FORLEE 1 RIS D R 4 v P D A T A R R
VR LT 4EAE Jy— > K R GE AT QR BE B - 45
k3 frm. MR 3 W LIA M, T3(22.5 kg/hm® Hf
S +67.5 kg/hm® fif B ) &b #UR 1R #5617 55 57
i PRGN M e

%3 ARARELETHBSRNEES
RENERRNSEEITMN
Table 3 Comprehensive evaluation of quality of Sorghum
dochna (Forssk.) Snowden and Lablab purpureus(L.)

Sweet mixed forage under different mixed sowing treatments

S5 R I A G 16
PUE: . . ;
Grey correlative Weighted grey
Treatments .
degree correlative degree
To 0.65 0.68
T1 0.62 0.68
T2 0.67 0.72
T3 0. 83 0. 84
T4 0.73 0.76
N N
31

3.1 AR E A B R 0 B W

s 2L e e B s L R
W B R B B R, SRR . T
IV R B M TR R R 7 4 M 8 4
SEREYAE K R E 28—, AR BiE
FIHES 3 CTO) b 3£k 25 0 25 KL 343 B L LR I 1 B
24 b BRI A5 A R B 58 T 1~ 4 0 5~ 7 45 2545 3%
FEAS A 2 S0 6. T b3 A e R 2L /1
AR 1~ A 5~ 7 5 2 SR R 5 L T
TP B SRR A T IR I
I UL HE R S X 2T R T — . T
A S A0 B 7 B 0 T B4 bRl
P F BB — s F8 R T . AR SR T1L T2 A
T4 b B G RS L B 3 R 4 Ab B
2tk Fr R PR R AR RO
3.2 AERIEL BB E S RS

HW A A7 T T B 35 4 7 2k B0l P9 25 4 ol
35420 L R R R A R L ORI 3 % &
R AR IR T 77 2 R ) R . S MO 0 b A
SR ) 3 4 ) TR RT3 . I RHRIR AR
SRR R 0k 2 PO B R L AR
b B S e R I o 4 R T TR AT R i 5
R P RS R AE T2 AbJF 2% 4R 5 T1 b 3
HIEL TH 5, B ) 35 4 ) 08 T HIEL 5 1 T3 A

T4 RE N $7 B SR 8] 52 4 g 200 T 5 L BT A
T I Rl R A A BT L R B B A I A2 B L R
il .
3.3 AREEBELENKETENHMN

O P R ORI (A ) R
SRR TR g R BT B SR I R AR 2 1T R
TRAE BT S Hos 7 i 2 R A L) L b 2 [+
A A ] i 45 1, Armstrong Z555 BF 98 K 9. A
(7 oo AL 2 B oK 5 7 O YR 9 T o O —
ELORAE B b, 2 O S R Gk B — i (I TR
P IR, KRR ORI AR — R R MY,
T8 A 1 1 R o3 ) e 5 6 IR B J= 1
T30 sl U Jo] 0 G R e VR T T 52 4 2 AT
S A ER ARG . A b R e LR (TO)
Af e R B T T1. T2, T3 F1 T4 Zh 3l (P <<
0.05), MM TH 7 & T0 5 T1 AbH 2% 55 A 3 (H 1
Fom T AR AR AL . 3X AT AE 2 T AR TR A Ak
A7 LS R i B R — o B S S AL . BB I
e SRR K AL A5 W0 8 5 G I BLXE T I B B L R
W0 I 1 ) AL o iy A X TR HACRE 7 7 A T TS
M
3.4 ARIEFEALENHERRMF M

RABH PR 5 R HCRR B8 S HE SR (E A
XF T AR AR A IS R R R TR A O
(8 FR i B R AR R L I R
FHOIRMEE O ES S BT RES T
5. 3400 JKAY S BN T 1. 4204 KRR D5 A = B m
AN S 0 R PR U £ 4k (NDF) £ 5 R R 7 Uk % 21
4E CADF) & 844 Bt TR . NDE Hl ADF A5 2 o e
Ui 4 18 br  NDF & it 8IS, sh 4 0 ok &
AR ADF F fm IR DRI T AL R e . AR
LS8 v R i R B R e T AR A B
eV VR U 2T 4E R T R U AT AR A AR T R,
o v S AL K o) A R AR T T A IR AR AL TR
TR A7 75 e R I B 2 T1 A2

T8 3o R (5 O IR JBE 1 N R A 1 B A IR o B4R
FREATEE A M IR T3 b B AY 25 4 b o e e 2L
Uje T4 Al T2 b P IX 2 i Tax 3 A4k 2R & 1 B
s A B BORLER B ORLIE 7 BB B0 v R U R AT
O IR NE U TR 4T 4 A5 B D0 B B AT BB SR AN

4zt B

TR P B T2 ey B A AR L 7 e B
AT ORI R BE B S0 . B A L L TR A O i



553 B WL AT BRE AR DX B S R R SR T A X M 7 A R i T R 29

o SR P R v AN ZE R /DN, X6 G BE R 3 1 5 4 D
55 o DTS 0] B IS v SRR R R S
FEMAE AT 248 =5 o TR 36 ) OB 1 DML 5 e R
PE Uk W ZF 4 FNBR Tk VR Uk 4 4R B IG, o 220 5
kg/hm* #it g 3 5 67. 5 kg/hm® $ii [0 SR & H & 4%
B TR G . DR 7E T SR R X (S ] R
AI#E IR 22,5 kg/hm® (K P& 8 17 B S 00K 5 A
o) R A R T LA O L T R AT S S
[0 5.(22. 5 kg/hm?+67. 5 kg/hm?®) (IR & Fif .

[ &% 30k ]

[1] e, B, 255, 5K B ilhe 5 TR R X
X)X 5 = B2 [J ], B 2# 4 . 2019,27(5) : 1400-1409.
Xi X Y,Yan H Y, Li C X. Effects of mixed of sweet sorghum
and cutting time of sweet sorghum and legumes on grass yield
on irrigated and dry land in Qinghai Province [J]. Acta Agres-
tia Sinica,2019,27(5):1400-1409.

[2] Berdahl ] D,Karn J F, Hendrickson J R. Dry matter yields of
cool-season grass monocultures and grass-alfalfa binary mix-
tures [ J]. Agronomy Journal,2001,93(2) :463-467.

[3] Sheaffer C C, Miller D W, Marten G C. Grass dominance and
mixture yield and quality in perennial grass-alfalfa mixtures
[J]. Journal of Production Agriculture,1991,3(4) :480-485.

[4] * PF.EXE. A E.% R-ESRGEE M D L HOK 55 Fa

KAEMFE R [J]. B A 254, 2007(3) :653-658.
Wang P,Wang T H,Zhou W,et al. Soil moisture and interspe-
cific relationships between grass and legume on mixed grass-
land:a research review [J]. Chinese Journal of Applied Ecolo-
gy,2007(3) :653-658.

(5] MZEme. 22 IR B SRS RASEHBCRD IR B B0 K 13 1 B
Lt [J]. o =4 . 2019.41(1) £ 94-100.

LuY X,Mu L,Yang H M. Advances in improved soil fertility
with legume-grass mixtures [ J]. Chinese Journal of Grass-
land,2019,41(1):94-100.

[6] A8 ZE M i,k BEAE, 45, A [ 5K IR 48 B8 X A B0 A 7

fE [J]. By Bh%.2016,33(1) : 116-128.
Qi J,Zheng W, Zhang X H, et al. Determination and compari-
son of the production performance of pastures among different
spatial structure of legumegrass mixtures [ ] ]. Pratacultural
Science,2016,33(1) :116-128.

(7] sk ZF.ikrh4e, 5 W, 5. SRS TR B R Ak s FE R A £

HEFRoy BE R R [T ], B 2% 4, 2019, 27 (6) £ 1659-
1666.
Zhang Q,Zhang Z H,Ma L, et al. Effect of mixed sowing of
different pasture grasses on soil nutrients and biomass in de-
graded alpine meadows [J]. Acta Agrestia Sinica,2019,27(6) :
1659-1666.

[8] M ¥h.4 P98 .45 FWEKRSHE OREEEMEGE
kg L] Bl 58 4, 2015(5) . 22-24.

Liu Q,Fu P,Su M,et al. Study on the production performance

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

of silage corn and lablab mixed sowing [ J]. Pratacult Anim
Husb,2015(5) :22-24.
SRARAT ALK W2, . F I K S R IR R B BOR &
EFRMETE BF 5 LT, Wb db o7 4% Be = 4k CH R BL 2 [0
2015,31(3):14-17.
Guo Y P,Ren Y X,Li Y K, et al. Mixed planting technology
and nutritive value assessment of silage maize and lentils [J].
Journal of Hebei North University ( Natural Science Edition) ,
2015,31(3):14-17.
W BB RAEW G ORF R E R SR EERM
X IR AR B B R [T )L Bl AR, 2019, 28
(9):209-216.
LiYJ,Ma P J,Wu ] H,et al. Effects of interplanting with
dolichos lablab on agronomic traits and yield of two variteties
of silage maize [ J]. Acta Prataculturae Sinica, 2019,28(9):
209-216.
A%, THEEZAS A5 00, 4. 5 I R S I S x5 I &
oKt JoE B e B B2 (). BE A4, 2019,36(5) - 1457-1465.
Tian Y X,Ma P J,Li Y J,et al. Effects of silage maize and
dolichos lablab intercropping on quality and yield of silage
maize [ J]. Pratacultural Science,2019,36(5):1457-1465.
R VA B = P R AR R SR e o]
BRI WPEHF5E . 2013(10) :13-16.
Wang L.,Gao L. F, He W,et al. Exploration of suitable silage
methods for lablab and sweet sorghum [ J]. Feed Research,
2013(10) :13-16.
oo W R ORODLMERMOEREE
Jer %k 5 i BT 2 e [C//vh [ 3 Al 2. 55 Vs b B 4
bk R 218 SO b at P E B Bk B2, 2013 5.
Luo D, Liang H,Zeng B, et al. Effect of hercules sweet sor-
ghum and lablab mixed silage on silage quality [ C]//China
Animal Husbandry Association. The 8th China cattle industry
development conference. Beijing: China Animal Husbandry
Association,2013.5.
R ST ST L P E 4. AE TR PR A BT i 5 R HG Tk P AT Y
[J]. "] P2 RBYR . 2005(4) : 37-40.
Zhao I X,Zhang Y L,Shen F J. A study on sweet sorghum
and its availability [ J]. Renewable Energy Resources, 2005
(4):37-40.
iR e AL R AR PSR 7 R R S R R TR
5[], BRIp T E PR . 2016 (11) £ 134-137,140.
Wei] Y.Teng S H,Lai Z Q,et al. Study on the introduction
and utilization of high-yielding quality Lablab purpureus(L.)
Sweet forage [ J]. Heilongjiang Animal Science and Veterinary
Medicine,2016(11) :134-137,140.
Jonathan W S. Introduction to plant population ecology [ M].
London:Longman,1982.
o M. GRS BT BB A I B AR (ML b s de stk
K2 AL 1993:77-84.
Yang S. Feed analysis and feed quality testing technology
[M]. Beijing: Press of Beijing Agricultural University, 1993
77-84.



30

P A e MR K i AR

549 &

(18]

[19]

[20]

[21]

[22]

[23]

[24]

TR SR AT T LML db ot b Ol BB R
#,1993.87-99.

Ning K G. Practical feed analysis manual [ M]. Beijing: China’ s
Agricultural Science and Technology Press,1993.:87-99.
BT Bt R G B AR Iy vk DU IR (ML 2 pi. i A v
FHB K AL, 2005,

Deng J L. The primary methods of grey system theory: Chi-
nese-English [M]. Version 2. Wuhan: Huazhong University of
Science Technology Press,2005.

TR AR B S e R R e R [T .
PG 4k BF2%,2012,40(8) : 907-910.

Zhang Z G,Zhang F Y,Zhao W J,et al. Research advances on
lodging resistance in sweet sorghum [J]. Shanxi Agricultural
Science,2012,40(8):907-910.

YR P W A I IE bR R 2R A9 3 A% 4 B
[J). VEW £ 4,2018,44(8) : 1185-1195.

Li Y S,Hu D, Nie J,et al. Genetic analysis of plant height and
stem diameter in common buckwheat [J]. Acta Agronomica
Sinica.2018,44(8):1185-1195.

G107 7 =3 N N 4 DO L SR S O e
MR PO SRR L) ], Bl a4, 2013, 22(5) . 212-219.
Zhang Z,Yang S,Du G J,et al. Effects of shade on the photo-
synthetic characteristics and chlorophy [ fluorescence parame-
ters of three kinds of leguminous forage [ J]. Acta Pratacultu-
rae Sinica.2013,22(5):212-219.

kMR R B HARBOLIR AL SRR K I E DL B
HMOR TSR EEE R [T E R4, 2008, 31(4) : 73~
717.

Lai Q,Li Q F,Morigenaogier,et al. A study on factors affect-
ing moisture content measurement and ratio of forage fresh
weight to dry weight [J]. Chinese Journal of Grassland.2008,
31(4):73-77.

B2 TR R A bk, . TSR MR E R : DIR
e S5 (1] P ER RS, 2015,48(18) : 3767-
3778.

[25]

[26]

[27]

[28]

[29]

[30]

[31]

Xie K Y,Zhang Y J,Li X L,et al. Competition and coexistence
of alfalfa (Medicago sativa L.) and smooth brome (Bromus
inermis Layss.) in mixture [ J]. Scientia Agricultura Sinica,
2015,48(18) :3767-3778.

Wit C T, Van den Bergh J P. Competition between herbage plants
[J]. Netherlands Journal of Agricultural Science, 1965, 13
212-221.

Haynes R J. Competitive aspects of the grass-legume associa-
tion [J]. Advances in Agronomy,1980,33:227-261.
FEEH, R B WL AR R AR 20 A R R 5 e
(0. Bl R . 2010(1) :58.

Wang Y X, Wang P P, Zhang B. Effects of different planting
patterns on forage yield [J]. Xinjiang Agricultural Science and
Technology,2010(1) .58.

Armstrong K L, Albrecht K A. Effect of plant density on forage
yield and quality of intercropped corn and lablab bean [J]. Crop
Science,2008,48:814-822.

TN IR AR I OR AN [ TR AR O 2k i kLR
W7 R SR R )], AR 2011,19(5) £ 825-829.

Li H Y,Gao F,Liu Z M, et al. Effects of different mixture so-

U

wing on yield and quality of forage crop [J]. Acta Agrestia
Sinica,2011,19(5) :825-829.

AEARE WA PN R AR S LU DR AR I R R
B SR A RS ()] AL, 2015, 24 (4) 1 9-
13.17.

LiC X,Ye R R,Sun J, et al. Study on yield and quality of
sweet sorghum planted in Qilian mountain pasturing area [ J].
Qinghai Prataculture,2015,24(4):9-13,17.
SKROGET EVLAR L SKRSEE L AE. VEEH g i X 8 5| BEME & &
ol A 7 R AR R R G BT A L)L B R, 2019, 36 (4)
1117-1125.

Zhang G Y,Wang J] W,Zhang H R, et al. Comparative study
on production performance and nutritional quality of eight im-
ported oat varieties in the Shigatse region of Tibet,China [J].
Pratacultural Science,2019,36(4):1117-1125.



