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Effect of nitrogen application on production performance and nitrogen fertilizer
contribution of forage sorghum/lablab mixed cropping
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Abstract: This research investigated the effect of nitrogen application on the forage yield and nutrient utilization of
forage sorghum (Sorghum bicolor) variety “Hulk” and lablab (Dolichos lablab) variety “High Value” under
different cropping patterns. A split-plot experiment was conducted at the Grass Science Teaching and Research Base

of Ningxia University in 2021 — 2022, with two planting patterns (sole forage sorghum (SS), forage sorghum/lablab
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mixed cropping (SL) as main plot treatments, and four nitrogen (N) application rates (N,, 0 kg=ha '; Ny, 90 kg-
ha™'; Ny, 180 kg-ha™'; and N,,,, 270 kg-ha ') as the sub-plot treatments, to measure the related indexes of yield,
nutrient quality and nitrogen fertilizer utilization efficiency. It was found that forage sorghum/lablab mixed cropping
combined with N fertilization promoted the growth of forage and improved the productivity of pastures. The dry
matter yield and crude protein yield of forage were highest in the sorghum/lablab mixed cropping treatment with N
application of 180 kg-ha !, and were 28352 kg-ha ' and 2481 kg-ha ', respectively. These values were higher than
corresponding values of sole forage sorghum by 14.8% and 25.9%. Mixed cropping combined with N fertilization

"in the mixed cropping system, stalk

improved the nutritional quality of forage. At the N application of 180 kg-ha
sugar content and relative feeding value increased by 10.3% and 18.9%, respectively, compared with that of sole
forage sorghum in the N, treatment. N application also significantly increased N fertilizer response, which was
highest at 270 kg-ha' for sole forage sorghum and at 180 kg+ha ' for the mixed cropping treatment. In addition,
both N fertilizer agronomic use efficiency and N partial factor productivity of the mixed cropping treatment patterns
across N fertilizer application rates differed from those of the sole forage sorghum plots, and reached their maximum

'. In conclusion, forage sorghum/lablab mixed cropping combined with nitrogen

at a N application rate of 90 kg+ha "
application at 180 kg-ha ' pattern is a suitable planting pattern and nitrogen application level for increasing forage
yield, improving forage nutritional quality and improving nitrogen fertilizer utilization efficiency in the arid region of
Ningxia.

Key words: mixed cropping; nitrogen fertilizer; production performance; nutritional quality; nitrogen fertilizer
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Table 1 Information of test materials

LR A A 2R TR A
Material Variety Purity (%) Germination rate (%)  Thousand seeds weight (g) Source
WSS, bicolor #F A Green hulk 99 98 29.74 Jb T T R A R
BT D, lablab 5 {E High value 99 91 268. 52 Beijing Best Grass Industry Co. , Ltd

1.4 MEIAFAT &

1.4.1 R AR A & TEREA/NX N BEHLE 3~ 2.3 m* (1. 0 m X 2. 3 m) MY HE 7, 4 i R 4R 1Y il v 3
A B S g O XU T R S PR T R e RN B hm TR

LA =" (kg -hm*)= T 5 & (kg -hm* )} HE A &%)

1.4.2 EFRMRE FEREAS /N DX P B ATL B S 4> R ) FH v 3R R L 7 RCRE L BT A 4~5 em, AR 38 KU AR
B3 o B B9 J5 B 4 e S Az 2 SR 0 IR B ¥ 21 R 4 0. 45 mm B o 2 BRCIADRE K ] e 45 in 570 o o 4G D 55
A BRI MLEE M (crude protein, CP) | 1 P ¥k ¥ £F 4 (neutral detergent fiber, NDF ) Fl g ¥4 36 7% £F 4k (acid
detergent fiber, ADF) & & . #5015 i NDF fil ADF & & , i1 & 5 Bl A %) 16 0 4 f (relative feeding value,
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Table 2 Analysis of variance for forage yield, nutritional quality, and nitrogen fertilizer use efficiency

A % Factor DM CPY TCD CP NDF ADF RFV NEL TDN CN NAE NPFP
A0 Year NS NS NS NS NS NS NS NS NS NS NS NS
Fi i 422 Planting pattern sk ek NS kR kRk SRk Rk Rk Rk Rk Rk kkx
fjg—wj(qz \Iirrogen level Kk sokk kK ET3 * NS * NS NS * k% kokok
AR5 X PP A AR 3 Y ear X planting pattern NS NS NS NS NS = NS = #* NS NS NS
A5y X A K Year X nitrogen level NS NS NS NS * NS NS NS NS NS NS NS
A AR 2 X &K F Planting pattern X nitrogen level * #* NS NS * NS * NS NS NS * ok
AR X IR 2 X UK SF Year X planting pattern X nitrogen level NS NS NS NS NS NS NS NS NS NS NS NS

*: P<0.05; **: P<C0.01; ***; P<C0.001; NS: JG I 3 £ 2% % No significant difference; DM: + ¥ 7= & Dry yield; CPY : # % [17” & Crude protein
yield; TCD: ##EE Saccharinity; CP: HLZE 1 Crude protein; NDF : H1 9 P I £F 4 Neutral detergent fiber; ADF : FRVEPE & £F 4 Acid detergent fiber;
RFV . #H %t 5 B2 f {4 Relative feeding value; NEL: W FL##8E Net lactation energy; TDN: i 7] 4 1k 3% 4> Total digestible nutrients; CN: %I 53 ik %
Nitrogen fertilizer contribution; NAE: & ME 4 2 F| ] %4 % Nitrogen fertilizer agronomic use efficiency; NPFP: ZUIE { 2E 7 71 Nitrogen fertilizer bias

productivity.
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Fig. 5 Differences in nutritional quality of pasture grasses under different cropping patterns and nitrogen application levels
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