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Abstract: With the development of the application of biochar in agriculture, more and more new fertilizers—bhiochar—
based fertilizers ( BF ) , which are based on biochar and combined with conventional chemical fertilizers or organic
fertilizers, have been developed and tested on crops. Related researches have shown that, biochar—based fertilizer has the
advantages of controlled—-release/slow—release of nutrients, improving soil physical and chemical properties, strengthening
drought—resistant capacity, reducing the loss of fertilizer nutrient resources and improving fertilizer utilization rate. It has

been paid more attention to tap the environmental friendly and resource saving potential of biochar based fertilizer. Based
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on the comprehensive analysis of the published literature on biochar based fertilizer experiments, this paper expounds the

composition materials, fertilizer formulation and granulation technology of various biochar based fertilizers, as well as the

application effects of biochar—based fertilizers on rice, corn, wheat, vegetable, potato, peanut, soybean, tobacco, cotton, forage

and fruit trees, especially research progress in the effects of biochar—based fertilizers on the growth, yield and quality of these

crops and soil. According to the existing problems and technical requirements in the experimental research, the research ideas

of biochar-based fertilizers in the future are put forward, and the comprehensive and systematic research direction on soil

environment, high yield and high efficiency of crops and green ecology are prospected.
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Table 1 Application techniques and effects of biochar—based fertilizer
27 IR HReHENO e S FHRCR SCk
Crop Method BF and application amount Application effect Reference
K NES RN, 45% (13 — 17 —15) , W 2 MG AR A + PR ZE + ST AL 353 5 M 2.3 9% F1 [28]
Rice K = 18%, & 600 kg/hm? 74%; WEIRNUEL 4+ IR AL I35 1% F1 7%
/MK P HUIE 2500 kg/hm?+ BREER G RUENE  SREERE. SRR, FRURADRCR I AT s E AT HLUIE [8]
IR B 200 kg/hme+ JRZE GEAE) , R 200 kg/hm? 2500 kg/hm2+ 2R AN 100 kg/hm2+ JRZE GEAL ) 200 kg/hm?
b
INIX IRIEAL, FEJifi 450 kg/hm? A 19.94%, 205 R 6.70%; FRRLSGEM R ER [ 10]
Y HlEHR  11.64%~59.91%; $&EA R A ™ 71 33.41%~74.09%
20k THERI 0.25% WAL RERIAT : 200 g ZFG 5 13 Eh B0 85 mv, ARBR -3 SRR AL 22150 65 my, flifE  [11]
+15 g JRZE +15 g 1 +15 g B0 +5 gFe,0,45 g BRIFAM & fE AL W) RN
FeSO,.7H,0
2AE/NX A + DN FC DR + JBEAE +ZnS0, RERRATAL . SRR 530 107.72, 28.16, 69.34 keg/hm? [ 47 ]
Tk TR 80% B AL +20% F KAEFF B . 70% Bem AL +30% 2 FhECH BUAEDI R I, A3 DI T 34.95% Fil [14]
Corn ik TORFEFF 5 2 ANTE HG A AR 5 e TR, kit 24.04%
360 kg/hm?
Wk & 40% AREERIGED T 5L 20% TR E0S BRI B B 12.54% ., b R4 ikt s 9.16%, Hikk [15]
e AR A LT, 40% (16-10-14) , JHE 0.8 S A BN 27.65%, ANOHIHARIE 52.59%
e/kg +
NES B + AHUE + FRACIR G 2. BERETA R b DR B P BARIGIRE BN 35.33% . 72.18% A [19]
R S 240, 120, 150 kg/hm? 20.16%; .. W, FHACFIFHZEA B ES 83.72% . 351.41% F
107.85%; F . ZEM-Fisy b 388 EE 43559 0 24.04% . 24.97%
1 24.62% FEREC. TORCEFIFFRL™ B 435I RN 20.68%
19.28% #l1 25.32%
NS HIEAL, 45% (25-10-10) , FH 750 kg/hm? AEE AT 7. BREIEIN 9.0 em . A ST 2.6 em [20]
K BRI 0.7 em . APREUEIN 2.2 K. ARERIN 4.0 g, P2k
ik 14 924 kg/hm?, 34773 8.48%
WAk Wi . INEFEFERURRERGZEMME B AT AWk + REFF . AW + RIEEXGEE, RRRA: P it 5 i3 e [12]
IR TR 1.5% . B kg 10 NO.20 g, P,050.15g,  51.75% F169.33% . ko0 AR 29.72% 1 42.05%
K,00.20 g
/N JREF (23) + GAke (22) + M —8 (10) + 50 B BOHL. ke | BORCEOR TRIEE SN 1.0em . 0.09em,  [34]
E FEER (1) + By (40) + KGR (4) + KB (7) 0.4%. 20 KiHl 10.6g, 1™ 10.94%
R T LG I AR R BEAE 1080 kg/hm?
NES FKRFEFEWRIEIE, 45%, (25-10-10) , JUH Y SPAD (IS0 7.47%; +5E pH ., AL Bl A A5, [48]
R 600 kg/hm? B AR 12.62% . 15.96% . 5.83% . 3.88%. 7.53%
F122.86%; FOKEETE . M BT E 53RN 9.30% F16.31%
INAZ WHGRS HIEE A + JRE + WS + ZULERIA N 5IRE + RS + S + By R Bt REMR N P [22]
Wheat I BHENE WA 4 R T 19.07% il 15. 00%
INKARES AR, 40% (15-15-10) , FEifi 50 kg/667m2 T-HRiH | RHEFIEUL A 667 m? A ML 0.5 ¢, 1.2Rf10.5  [42]
JiRE, PR 589
INKIREG ARAERERT . FORFEFF. /NERERT . RE7e. fBZEFE W7 20%~35.4%, FUEMRAE = Tt 17.9%~34.4%; 05 [49]

A TE RSP AL Y 6 Rl SENRRURL, 37%
(18-9-10) , 3EHfi 300 kg/hm?

IR T 2 H N,O 1HEL 56.0%~65.4%
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(54%1)
1E9 IR 775 HReFENO it AR ik
Crop Method BF and application amount Application effect Reference
Bk 4 ZfAk AT + MEEEDLSERY + AEAEST + JEAHIR + TCHL  FSEHL LR . TS A i s L B 153% . 219% [ 31]
Vegetable 3 245 30 d HEAR, FHE S5 1.5% 1 186%
INXARES 50% AN +50% AR . 50% AN +50%  FhirE o IR 8.5% M 23.2%, TR BRI [9]
FEFEMIENE 2 Ab 3 P 215.5% 1 231.2%; BRI R B R 92.6% Fl
138.1%; T IR S RER & 70 BIEAIR 18.29%~27.7%
1 32.09%~40.4%
KM/ ZERERIENE . REFEHRIENE . FEAETERIENE, B2 RS RSN A R FE AR E RIS . MK Hb A A [13]
R 37% (18-9-10) Ve Fin /AR 24.98 ke/kg. 10.9% ., 32.8% F151.3%; FE7t
IRFENOFNAE A 7 IR FENE AL BT A Ve 37 524 5 69.5% FI
62.4%, VPR A IS 64.7%
AN AW + IRE + BRI — % + BRI BT R WU T 32.8% . THUET™ 31.6%; fidlEh & AL [16]
JEIE, 28.8% (12-6-10.8) , EWH 30%, I 14.4%., Ve SR 193%; & . BRI 0A TR 513
2 167.5 kg/hm? 5 55.0% . 10.3% F174.1%
HIERE  AEWRRAEIRE : 48 N ik, I N20% F Feli Ve FridREn 3.26%-9.54%, TSTREL & IR [23]
INXAREE N50% R IEAR 3 b B 4.24%~1531%; %5 N & Il N20% RILACAL IR, itk o
TR 7.76% F1 4.31%, 7= i 4.29% Fl 6.43%
INIRES  NEERERT I . B TE R . MRS 3 FRFENE,  /NFISERIRER PR 35.38%, RIVEMEREA Ve S iilits (21
¥4 37% (18-9-10) , FhE 749.6 kg/hm? 31.12% 1 31.55%; /INEFEFFIRFEALIHD 18%, /NS it
5 45.03%
KWK IR Wl . BHER A 3 A AR, R 18.66% . 14.90% 1 10.85%; HHIRFE & ilke  [25]
1R A W, B 300, 75, 150 kg/hm? ik 48.24% . 44.93% M 31.73%; Ve SR 7.21%~37.02%;
IR IR 9.94% . 11.10% 1 6.93%
TR SRS 15 thm? AR 24.42%, Ve SRR 15.79%, EotAEEES (41
64.53%, SPAD {H#E1E 8.48%, HHHRA RGN 29.58%, Tz
R BRI 10.88%
1 INKAREE  25% FREFE +22% FAREE +12% BER—4% +3% Ak E2ER . AR ECRITTE LR AU AN 8.90% . 35.84% FiI [35]
Peanut B +35% HHy + AREEIE, HLHtE 600 ke/hm? 16.67%; BARRIEC. SR S A LS 12.8% . 8.08%
1 3.89%; H47™ 16.56%
AR AT RN 36% ( 10-13-13) , C20% , H&  60-65% H[aFEKE, FERRML 3BT PR S a4 B [38-39 ]
Jiti 750 kg/hm? 1 1 500 kg/hm? 52.2% F139.9%, Pk rilEEE 62.0% 1 42.5%, K535
3SR S 53.8% H19.9%
INKIRES BAAEAENE, 33% (10-13-13) , i 50kg/667 m>  FUERIRE . HRE. @@, %R SRR 2 RE [41]
SRS 12.8% . 6.9%. 2.7%. 2.5%. 5.2% H123.8%
AAERIX BERL R KIEE IR 1500 ke/hm2+NPK (55.5-72.0-  HHEA AR & 2508 A pH /3 018E 8 4.4% . 27.9% F10.57  [26]
R 69.0 kg/hm?) , JH ik 750 ke/hm? AT
INKARES RIEAEA LR, 36% ( 10-13-13) , & PARRIBLRAL . SRR SR 5 .66%F1 8 31%; FAbRAE [43]
N120 kg/hm?, P,0,105 kg/hm?, K,0 150 kg/hm? JEIIHEIN10.58% , A AR T E AU SR BRI 0.25% . 1.86%
HAFE 11.78%
AAETENT AEIREEIE 35% (11-11-13) , C6.6%, i FERRATER A SN 28.39%, 7= ik 9.80% [50]
15 750 kg/hm?
L INKIRES RFEDHE L, 36% (10-8-18) , Jla: ZEMT A AR BT B R 21.46% . 33.89% ., 52.11% Fil [40]
Potato 300, 600, 900 Al 1 200 kg/hm? 60.23%, PREETYIBA R G 2.80% . 21.58% . 36.26%
M 46.44%; I35 26.01% . 34.77% . 43.39% 1 49.71%
H# NGRS AEPIBIEAT: 39.375 kg/hm? (JEAR) +39.375 kghm? 7% 53 826.30 ke/hm?, 347 27.90% [51]
Sweet potato (3Bt )
REL R RIIE, 36% (10-13-13 ) , C20%, JE& FRIRE K AL 60%~65% 4 5 HERE, HbRth b 3-HHsiin [45]
Soybean 600 kg/hm? 68.59%, KIFIIBCREER 55.07%, 17 51.16%
P ANKIRES R ERIEAR . FHEE 1500, 900, 600 kg/hm? BEENHARIAR 2R, B R o MR i 285 PR il T [52]
Tobacco NSRS TORFEFE BRI 0L AL BB R SEAE, 38% MRkt WA MRS AN ERYE SR [53]
(9-11-18) , JH## 600 kg/hm? 1 12.0% . 20.5% 81 1.2% 5 HAM-SEPURE SR fit =1 5 i
VIR S i R R 18.9% Fl1 45.4%
Liivia AN AR + BERREL + PRE + BURREN + SRR bE +  ETEEIR S 92.3%, FREBIRE 25%, RAEVEEEE 39%, B [24]
Cotton TR + A7 + B Lk, 32% (11-15-6) , A 7™ 25.1%
i 919.5 kg/hm?
INKARES ERFEFFARILIE, i 525 ke/hme, SRR 15 7o EE 8 15.50% [17]
kg/hm?
PRI RE FRARE  FORRERF S BER AU =201 SR, AR s R b R S BN 34.519 1 70.59% ; MK SRFEm (18]
Ryegrass 20 g/kg + TR BTN 40.04% F1 59.86%
IR NXIRE REE, 51% (17-17-17) , JHHE 2.7 thm? BRI 103 4.5 em; SRS S 0.37 [46]
Dangshan 0.77 em, EMEEES4ER 8.9, 85¢

pear
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