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Effects of Lactobacillus Supplements on Growth Performance of
Broilers: A Meta-Analysis

XING Shuang, FENG JingHai

(Institute of Animal Science, Chinese Academy of Agricultural Sciences/State Key Laboratory of Animal Nutrition, Beijing 100193)

Abstract: [Objective] The purpose of present study was to analyze the effects of Lactobacillus supplements on the growth
performance of broilers by meta-analysis. [Method]A total of 24 articles, including 25 trials and 8 702 subjects, were retrieved from
domestic and foreign databases. Reviewing Manager (version 5.3) was used to calculate the standardized mean difference (SMD)(the
difference between Lactobacillus group and control group divided by the mean of standard deviation between the two groups).

According to the number of samples used in different studies and the standard deviation determined by the indicators, the weights of
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different research results were determined, and several independent research results were summarized. According to I statistics, the
heterogeneity of growth performance data was tested, and the publication bias was analyzed by funnel plot and egger test. The
random effect model was used to analyze the continuous data for the significant heterogeneity of each index in this analysis and
subgroup analysis was carried out according to Lactobacillus strains to explore the effects of different Lactobacillus on the growth
performance of broilers. [Result] The analysis showed that Lactobacillus significantly increased the ADG (SMD=1.53, P<<0.001)
and reduced the F/G (SMD= -1.50, P<<0.001) of broilers during 0-6 week period of the experiment, and had no significant effect on
feed intake (P=0.470). Lactobacillus significantly increased the ADG of broilers (SMD=1.05, P<<0.001) in the growing period, and
had a tendency to improve ADG (SMD=0.52, P=0.090) in the finishing period, significantly reduced the growing F/G (SMD= -1.31,
P<0.001) and the finishing F/G (SMD= -0.94, P<<0.001). The growth-promoting effect of Lactobacillus on broilers was better than
that the finishing period according to the value of SMD. Funnel plot and egger analysis showed that the bias of F/G (P=0.012) and
ADFI (P=0.006) in the early stage reached a significant level, while the biases of other indicators were not significant (P>0.05).
Sensitivity analysis found that random deletion of arbitrary literature data had little effect on the analysis of daily gain and
feed-to-weight ratio, indicating that the above results were stable and were not affected by one or several articles. The heterogeneity
test found that there was significant heterogeneity in the analysis results of each growth index (P<<0.001), indicating that the results
of different literatures differed greatly, possibly due to differences in the Lactobacillus species or feeding doses used in different
studies. Subgroup analysis based on Lactobacillus species could reduce the heterogeneity of the meta-analysis. Subgroup analysis
showed that L. plantarum promoted the daily weight gain (1.98, P<<0.001) and feed conversion efficiency (-1.66, P<<0.001) on
broiler 0-6 week period better than L. casei (0.51, -0.68, P<<0.02) and L. johnsonii (1.15, -0.16, P<<0.02). [Conclusion] In
conclusion, the meta-analysis showed that Lactobacillus could increase the daily weight gain and feed conversion efficiency of
broilers at different period, and had no significant effect on feed intake. The promotion effect of Lactobacillus was different, among
which L. plantarum was better.

Key words: Lactobacillus; broilers; growth performance; meta-analysis
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Table 1 Meta-analysis of the effect of Lactobacillus on growth performance in broiler chickens

Ly N Effect size RIS Heterogeneity
Index n SMD 95%CI BN R A Pl P2 P
Range of increase P value P value
AT (1-21 Hi#%) Early stage (1-21 d)
ADG 3614 1.05 0.69,1.42 1.69-3.15 P<0.001 98 P<0.001
ADFI 3482 -0.09 -0.47,0.28 -4.49-3.39 P=0.630 98 P<0.001
F/G 3614 -1.31 -1.86,-0.77 -0.26-0.02 P<0.001 99 P<0.001
JE] (22-42 H#%) Late stage (22-42 d)
ADG 3614 0.52 -0.08,1.12 -6.54-12.74 P=0.090 99 P<0.001
ADFI 3482 -0.32 -1.05,0.40 -14.96-12.83 P=0.380 99 P<0.001
F/G 3614 -0.94 -1.28,-0.59 -0.45-0.32 P<0.001 98 P<0.001
42#8 (1-42 Hi#) Entire stage (1-42 d)
ADG 4118 1.53 1.22,1.84 -0.74-8.58 P<0.001 97 P<0.001
ADFI 5706 -0.16 -0.16,0.28 -8.21-6.88 P=0.470 99 P<0.001
F/G 5918 -1.43 -1.83,-1.03 -0.38-1.03 P<0.001 99 P<0.001

n: PWXSRBHA S, SMD: #rfEfbig 2z, Cl: EAFIXN), RN BN AR

n: Number of comparisons, SMD: Standardized mean difference, CI: Confidence interval, Effect sizes were estimated from a random effects model
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Table 2  Sensitivity analysis on the results of meta-analysis

EELD A (1-21 H#)  Early stage (1-21d)  JG# (22-42 Hi#%) Late stage (22-42d) 4= (1-42 H#%)  Entire stage (1-42 d)
Index ADG ADFI F/G ADG ADFI F/G ADG ADFI F/G
SMD 3z 1.02-1.11  -0.16--0.09 -1.44--1.15 047-0.60  -0.41--027  -1.1--0.91 142-1.64  -0.19--0.11 -1.55--1.26
The range of SMD

BRRE 4.04% 18.94% 6.08% 7.13% 13.75% 5.24% 3.89% 13.38% 5.93%

Variation coefficient

#*3 AREFBRITENABEAE KT ML E ST

Table 3  Subgroup analyses for the effects of different Lactobacillus species on the growth performance in broiler chickens

A4 (1-42 HIS YA 4R 53 #r e
Entire stage (1-42 d) Effect size Subgroup analysis for heterogeneity
n SMD 95%Cl Pl I P 1Y M
P value P value Total I?
ADG YT L. plantarum 1550 1.98 1.46,2.50 P<0.001 97 P<0.001 87.4
WEREFLFT R L. acidophilus 1124 1.58 0.72,2.44 P<0.001 98 P<0.001
THFH L. casei 364 0.51 0.19,0.83 P=0.002 79 P<0.001
YIRFUNTR L. johnsonii 440 1.15 0.42,1.87 P=0.002 96 P<0.001
ADFI YT Lplantarum 1550 0.29 -0.30,0.89 P=0.330 98 P<0.001 93.7
WETRFLFF R L. acidophilus 992 -0.41 -0.74,-0.09 P=0.010 89 P<0.001
TREILIT B L. casei 364 0.02 -0.13,0.17 P=0.780 1 P=0.400
ZYCHANTE L johnsonii 440 0.72 -0.23,1.67 P=0.140 98 P<0.001
F/G WS L. plantarum 1550 -1.66 -2.14,-1.17 P<0.001 97 P<0.001 93.9
WEREFLFT I L. acidophilus 1124 -0.67 -1.23,-0.10 P=0.020 97 P<0.001
FHEFHME L. casei 364 -0.68 -0.95, -0.42 P<0.001 68 P=0.010
YIRFUNTR L. johnsonii 440 -0.16 -0.29,-0.02 P=0.020 0 P=0.650

n: PAGIRIGHEAS, SMD: ARifibIyZE, Cl. BEASIXIH . BN LB AR

n: Number of comparisons, SMD: Standardized mean difference, CI: Confidence interval. Effect sizes were estimated from a random effects model
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