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Abstract To enhance milk production and nitrogen utilization efficiency, this study conducted a systematic
assessment of the impact of feed nutrition regulation on dairy cow production performance and nitrogen utilization
through meta-analysis. Based on 58 collected papers and 242 observation data, the study evaluated the effects
of optimizing feed composition, reducing crude protein (CP) in the diet, adding rumen-protected amino acids
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to the diet, and using feed additives on standard milk (FPCM), nitrogen utilization efficiency (NUE), and nitrogen
excretion. The results showed that: 1)Over the past 40 years, milk yield per lactating cow in China has been
increasing year by year, yet production efficiency remains lower than that in developed countries. NUE was low,
and total nitrogen excretion increased annually. 2)The four feed optimization strategies significantly improved
the NUE of lactating cows (P<<0.05), with an average increase of 4.6%. The nitrogen excretion rate was
significantly reduced by 2. 1% (P<<0.05), but there was no significant effect on the dry matter intake (DMI)
(P>0.05). The addition of high-quality forage increased FPCM by 1. 3% and raised N excretion by 1.6%.
Reducing dietary CP by 2% to 3% significantly boosted NUE by 12. 7%, reduced N excretion by 4.2%, and
stabilized FPCM, with urinary N and fecal N decreasing by 24. 1% and 5. 8%, respectively. Rumen-protected
methionine and lysine increased milk yield by 2. 0% and reduced N excretion by 8. 1% (urinary N: —41.7%;
fecal N: —183.0%). Microbial additives in feed increased FPCM by 5. 2% and NUE by 12.8%. 3)lt is predicted
that after implementing feed nutrition regulation strategies nationwide in 2050, the total milk production of dairy
cows will increase by 2. 147 million tons and nitrogen excretion will decrease by 0. 11 million tons. In summary,
scientific regulation of feed nutrition can simultaneously improve milk performance and nitrogen use efficiency

of dairy cows simultaneously, reduce nitrogen emission from the source, and provide technical and theoretical

basis for the construction of green production system of lactating cows.
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Fig. 5 Percentage changes in fecal nitrogen excretion and urinary nitrogen excretion in lactating cattle with reduced dietary protein

(a) and rumen protect amino acids supplementation (b)
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BAU represents the baseline scenario for dairy cattle production in China in 2050. S1 refers to the scenario where high-quality forage is added

under the BAU context. S2 refers to the scenario where the protein supply is reduced by 2%-3% under the BAU context. S3 refers to the scenario

where both rumen-protected amino acids and lysine are added simultaneously under the BAU context.

additives are added under the BAU context.
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Fig. 6 Analysis of the potential for dairy production (a) and nitrogen excretion (b) in China in 2050 through feed
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Fig. 7 The funnel diagram showing the effects of feed control measures on the daily DMI(a), milk production(b), NUE (¢),

and nitrogen excretion (d) of lactating cattle
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