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Meta Analy51s -on Yield Effect of Blochar for Staple Crops in Chlna 7

YU Bm'ﬁang, JI Jlan mel WANG Li-xue ™, LIU ng, GAO Huar;,,"LIU Dan Y S ) e
(College of Water Consg.rva:ncy ;Shenyang Agncullura Unlversny Sh':r‘:;anﬂ 110866 China) - o

Abstract; [n order 10 quahutatlvely evaluate the impact of biochar on the v1eld_ of stap e crops in China, a fotal gf 860 pairs of; data from 116 published studies were collegted.

Meta analysis was ised to quaititatively analyze the impact of bloc}lal on the yield of staple crops in China and its influencing factors. Meanwhile, a structural equatiofrmodel
(SEM) was constructed to/fifither explain the interactipn arhong the factors:’ The re%ult% showed that compared with'nio biochar application, biochar application could improve
the phfslca and chemical propertigs=of. the soil in the main grdin fields,andii 111(rease th_l_e yield of the main grain crops, with an average yield increase rate of 8. 77%. Among
them, yvhen the pH of biochar was 7- 8, the average yield-increase ra’lg was lhe .hrg'l'{esl reaching 26.49% . When C/N <60, the average yield increase rate was 13.73%,

which'was significantly higher than that of C/N=60. Applying biochar to acidic or neutral soil could give full play to its yield-increasing effect. When the amount of carbon
applied was 10-20 t+hm >

25 t-hm >, However, the yield-increasing rates of rice with different carbon application levels were similar, so it is possible to consider losing part of the yield and give

, the average yield increase rate of wheat and corn was the highest. The average yield of rice was the highest when the amount of carbon was 15-

consideration to the economic benefits by appropriate reduction. In addition, the yield-increasing effect of hiochar decreased with the increase in application years, and
generally the yield-increasing effect was not significant after three years. The SEM showed that the application amount of biochar not only directly affected the yield of staple
crops but also indirectly affected the yield of staple crops by improving soil fertility, whereas biochar C/N and pH only affected the yield of staple crops by improving soil
fertility. Therefore, in the future application of biochar, priority should be given to applying it to acidic or neutral soil with low fertility, and its C/N and pH should be
controlled below 60 and 7-8, respectively. Soil conditions, biochar characteristics, and field management measures should be comprehensively considered to maximize the
yield of staple crops. This research can provide scientific basis and theoretical basis for the popularization and rational application of biochar.

Key words: biochar; yield; Meta analysis; staple crops; China
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Fig. 1 Data distribution of staple crops yield
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Table 1  Impacts of biochar input on between-group heterogenicity for yield from staple crops and literature bias test

DKMl S HEAH ; ARRRE Py
pH 512 18.79 0.00* 40 665.7
J5 Hh 514 8.23 0.00 ™ 41118.9
+4 LA 417 27.97 0.00* 20743.7
R i 4L 129 8.99 0.01% 5637.2
B 274 25.26 0.00* 23 634. 1
Wik C/N 160 18.45 0.00 ™ 3920.2
W S AW He pH 427 42.74 0.00 ** 24760.0
JE A R 464 22.31 0.00 ™ 30495. 4
it T 423 10.07 0.00* 21 840. 1
it 2R 492 15.79 0.00 ™ 35735.0
(gLt HE R e FH 508 10.38 0.03* 39077.9
A R it FH A B 512 10.27 0.01% 40057.2

1) ™ 3R P <0.05 P <0.01 KPS A5
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Table 2 Impacts of biochar input on heterogenicity for soil physical and chemical properties of main grain farmland and literature bias test
VeSS 2R pH TR ESA AR EERC iYye] R FH B T 284
A% 62 54 74 31 31 36 33 19 14
Q 101. 14 60. 42 133.54 50. 88 51.32 180. 78 265. 54 19.71 34.94
P 0.00* 0.20 0.00** 0.01* 0.00* 0.00* 0.00 ** 0.30 0.19
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Fig. 2 Yield-increase effect of staple crops to biochar application affected by biochar properties
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