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Abstract: Molybdenum (Mo) is an essential micronutrient for plant growth and development. This study con-
ducted a comprehensive meta-analysis of literature published between 2000 and 2021, retrieved from
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databases including CNKI, Wanfang, China Science and Technology Journal Database, and Web of Science

using the keywords "Molybdenum fertilizer+wheat/maize/peanuts/soybean+yield/quality”. The analysis
examined the impact of Mo fertilization on the yield and quality of major grain crops (Triticum aestivum L. and
Zea mays L.) and leguminous crops (Arachis hypogaea L. and Glycine max (L.) Merr.) in China. Results
showed that Mo fertilizer application increased the average yield of maize, soybeans, and peanuts by 12.72%,
with a significantly greater effect observed in soybeans compared to peanuts and maize. However, Mo ferti-
lization did not result in a significant yield increase in wheat. The recommended application rates were 0—
1 kg/hm? for maize, 0.6-0.8 kg/hm’ for peanuts, and 0.4-0.6 kg/hm® for soybeans. Regional variations were
evident, with the highest peanut yield observed in South China and the most pronounced soybean yield re-
sponse in western China. Since 2000, the yield-enhancing effect of Mo fertilization has declined in soybeans
while increasing in peanuts. Mo application also significantly improved protein content in maize, peanuts, and
soybeans, as well as the fat content of peanuts and soybeans. Overall, the yield and quality benefits of Mo fer-
tilization depend on crop species, application rate, timing, and regional conditions. Optimizing Mo fertilization
strategies based on these factors is essential for sustaining yield improvements and enhancing agricultural
product quality in China.

Key words: Molybdenum fertilizer; Increasing rate of yield; Protein content; Fat content; Meta-analysis
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Notes: Central China includes Henan, Hubei, and Hunan provinces; East China includes Shandong, Jiangsu, Zhejiang, Anhui, Fujian,
Jiangxi, Shanghai, and Taiwan provinces; South China includes Guangxi, Guangdong, Hainan, Hong Kong Special Administrative
Region, and Macao Special Administrative Region; North China includes Beijing, Tianjin, Shanxi, Hebei, Inner Mongolia Autonomous
Region, Heilongjiang, Jilin, and Liaoning provinces; and the Western region includes Xinjiang, Qinghai, Gansu, Ningxia, Shaanxi,
Xizang, Sichuan, Chongqing, Yunnan, and Guizhou provinces. Same below.
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Fig. 2 Effects of molybdenum fertilizer on yield increase in different crops in different regions
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%5 3 TEAEGESE WA AR AL X [ 32 EAR B A A SRR R R Meta 23t 367

A 026 I
E  >02(n=2)} i —e— S
> ! Zea mays L.
- e A e gy
S <05 (n=7)} ' i —
iz -% |
= |
e 505 (n=6)} N Hek
E & L o Arachis hypogaea L.
T8 <05(n=16)} | ——
€ |
2 |
§ 0.5~1.0 (n=8)t i ° Jg
. Glycine max (L.) Merr.
>1.0 (n=8)} ! .
-0.05 0 0.05 0.10 0.15 0.20

HONE (InR)

Effect size

B 02(n6)} :
! B S
o ' Zea mays L.
£ >02(n=2)} e
5 O S
T <05 (n=7)} .
iy S | ek
=3 'Arachis hypogaea L.
B2 >05(n=6)| ———
m Q |
L o bk emmmmm—————— g S g g
ISl |
8 <05 (n=16)} e
b= |
£ |
§ 0.5~1.0 (n=8) | P K
Glycine max (L.) Merr.
>1.0 (n=8) | | —o—

-0.10 -0.05 O 0.05 0.10 0.15
SOV (InR)
Effect size

7 FREEEEREX 3FHIEMERR (A) fiEl (B) SEMHM

Fig. 7 Effects of different application rates of molybdenum fertilizer on protein (A) and fat (B) content in three crops
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