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Abstract

Through field experiments, biochar bacterial fertilizer with different components from bamboo
biochar was applied in one time to study its effects on the growth, agronomic characters, yield and
soil composition of mung bean, providing a scientific basis for organic planting of mung bean and
the application of soil improvement. 4 treatments were used for different biochar bacterial ferti-
lizers, 3 times repeated, and fertilizer dosage was set as: 1) CK: no fertilizer was used; 2) treat-
ment of 1:100% bamboo charcoal powder: 4500 kg/hm? 3) treatment of 2 bamboo charcoal soil
conditioner: 3450 kg/hm? 4) treatment of 3 bamboo charcoal bio-organic fertilizer: 2250 kg/hm?.
Field experiments were conducted on mung bean in 2017 to investigate agronomic characters of
growing period and determine yield at harvest time. Meanwhile, soil samples from each commu-
nity before and after planting were collected to determine PH value, organic matter, quick-acting
nitrogen, quick-acting potassium, organophosphorus, iron and water-soluble salt content. The re-
sults show that the changes of soil composition after harvest of biochar bacterial fertilizers with
different formulations are as follows: the PH value can be increased by 0.2 unit in treatment 3, and
there is no difference in other treatments. Organic matter content treatment 2 < CK < treatment 3
< treatment 1; quick-acting nitrogen treatment 3 < treatment 2 < CK < treatment 1; quick-acting
potassium treatment 3 < treatment 2 = CK < treatment 1; organophosphorus CK < treatment 2 <
treatment 3 < treatment 1. The yield of mung bean treated 1 and 2 decreased by 15% - 16% com-
pared with CK, and the yield of 16% increased by 3 compared with CK. The plant height and pod
number of different treatments were all higher than that of treatment 1. Therefore, one-time ap-
plication of biochar can effectively slow down the reduction of organic matter, quick-acting nitro-
gen and quick-acting potassium. One-time application of biochar bacterial fertilizer could increase
plant height, plant pod number and yield, and reduce the height of first flowering.
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IRIRAE 2017 AL T Rl =B OGR IR R, AL TR B CBUREIN, RE 117°758.21", b4k
41°12'14.05". “FMEIRmEEE 510 oK, J& T iy @i FORBG R MBS b Lt < e, 24 P38
77°C, AEFWF 130 X, BRI 145 K, PR E 550 2K, BEREETESFE 68 H, 7 HRZ.

U LB L, I AT IREAES, SRFFIREEN 20 em, S TERELIEG, MRS, ERRETN
A7 5 B B IR A O e IR AR . IR E L. PH M 7.2, A ML 20.1 g/kg, HEAE
91.3 mg/kg, FEREN 239 mg/kg, A X 35.8 mgkg, £k 0.89%, KFMEHLE 1.37 gkg.

BERAEEL: G5 EifE “SEED” RILALRF: 100%1T 5K AT L3R R, 1w AEMAE N
VIR YR R) e BT (ILFE 1),
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IR /MXBENLX H i, = KER, AVDNXER 20 m®, B 4 ASAbEE . AR S 5 AR AL ) e
B, XM IEE M LR Bt 1) SR ASERATAAREL 2) A 1: 100%7T 58 : 4500 kg/hm?;
3) AbF 2. AT IED R 3450 kg/hm?s 4) AbFE 3. PTRADANIIE: 2250 kg/hm?. FAbFEEE 1 m
(RGBT o 25/ X T S8 — L HE 40— e .

2017 4F 3 H DN 2B It LS 2 MURAE, FI& 15 vhm®s 4 H 28 HEh, LURI IRk A, 5
H 23 HAHE, ¥REE 16.7 cm, 1780 50 cm, Z5FEN 105,000 ¥k/hm?, HEJE AT BIEEAEAL, &/ X HAb
FH () 5 B XA IAD, 8 H 14 H. 8 H 23 HIRGL— I3k, A, FERREURE, USCHRI 70 /N DXHlie, Bfl
FREE, TFE/NXE5E.
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IR HIE N Excel 2007 BAF#EAT AL FE K AE ), B DPS7.05 3RAF AT HUE 04T, Fl & /N2 3 %75 LSD
(P = 0.05) K 56V 35155
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Table 1. Composition of biochar bacterial fertilizer
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I%hkéj\ i 100%17 5% K} Ay -3 R PB4 WA HLAE
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IR 0 >45% >45%
PR Ca>3.3%; Mg>0.5% FHER >5%; FER >10%
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Figure 1. Soil PH value before and after different biochar fertilizer application
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Table 2. Contents of different components in soil before and after fertilization

2. MAERTE IR EIN S 28R

pue] TH PH i BHUR gkg A mgkg B mgke AR mg/kg B KIS E g/ke
it AR i 72 20.1 91.3 239 35.8 0.89 1.37
ot e 8.2 12.8 58.0 198 2.0 0.97 0.1
AhEE 1 8.2 19.5 69.0 277 10.2 0.93 0.3
AbEE 2 8.2 12.7 53.0 198 3.1 0.92 0.1
AbEE 3 8.4 13.6 52.0 212 5.0 0.92 0.2

TR J5 3 PH (EISA AR T, WTRE. A8 1. A0¥E 2 ) PHAE N 8.2, Ab¥E 3 04 8.4. FhiE
HifE T3 PH (EZ R 2. WGEkE, A3 SXI AL 1. 2 M EREE.

3.1.2. HAVR

AW E T EORIR, RENS Y SRR PIME S R B AR R o AN R AE AR BRI
it F A 5 AU & B LA 20 AL 2 FEe 1 Hm] it AR AT 3EA HLE & N 20.1 gkg, HHANFR]
A R B S A AL 7 At P AT a3 ) R R R L & 20 12.8 g/kg, A0FE 15 19.5 g/kg,
AbEE 2 2 12.7 g/kg, AbEE 3 M 13.6 gkg. St AR ETAE LEA ML IR/ 1 & EAR O EE 2 > X > 4bEE 3>
AR 1, MEAERTSACEE 1 R B, SXTHR. AR 2, A3 ERRRE, 1 S0, A 2. kb3
ZRR R, GB350 ERNEE . AR K AR R AR e % 082z 3 A HUT T RE

3.1.3. TIREME., EHH . B

BBEH R RV A E KA BRI E IR 0%, T AN A 2E 4 % b BB AT 5 R R 8. AL
E R 3. B4y B 5 MR 1. HARET LM S BN 91.3 mg/kg, il AN R A R AR fE
B AR A RO FH AT BRI 2 . BRI S N 58.0 mg/kg, ALFE 14 69.0 mg/kg, AbFE2 K
53.0 mg/kg, AbFE 304 52.0 mg/kg. SitEAEATAH EGERCE IR S BRI 3 > Ab3E 2 > W > Ak
B, MAERT SR, SRR, HIEEX SR 1. F 2, B3 ERREE, 425
WhFE 3 ER R VIR AR GEE B A AL

Jita R S B 239 mg/kg, it P AN R AR PR B AR G B A o A BT[] R R R A
PR 198 me/kg, ARFE 1 4277 mgkg, AP 2 09198 mg/ke, ALPE 3 0212 mg/kg. SMALHTAN AL 1
(IR G 0 38 mg/kg, WTHEL ACEE 2. AbFE 3 EHALRTIIA D, KOOSR = AbFE2 > AbFE 3. i
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Figure 2. Soil organic matter content before and after the application of different
biochar fertilizer
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Figure 3. Quick-acting nitrogen content in soil before and after the application of
different biochar fertilizer
E 3. TEEYREREARNERENESE

350
al

dD cC
MR HT pugict AbEE1 Qb2 P GER]

W ANRVNG PR RAN IR IR 2 R B (P < 0.05), ANFEKEFRFRRAL IR ) 2 5 Ak
B%P<0.01).

300
260 -
200
150
100 -

50

A g/ kg Fr i

0

Figure 4. Quick-acting potassium content in soil before and after the application
of different biochar fertilizer
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N 0.92%, AbFE3 R 0.92%, RUCAHFTHR > kbR 1 > 4bEE 2 = AbFE 3. RERRETS LIEA RS B E R
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Figure 5. Organophosphorus content in soil before and after application of
different biochar fertilizer
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Figure 6. Soil iron content before and after application of different biochar
fertilizer
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Figure 7. Total contents of water-soluble salt in soil before and after application

of different biochar fertilizer
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TR AT 3K M 2 S B 1.37 glkg, il FHAS[F AR R B IR G 38K 3k B B AR R . xR
MIKIEHE S BN 0.1 ghkg, AFE 18 0.3 ghke, WFE2 8 0.1 ghkg, 4FE3 0.2 gkg, KICAXTR = 4b
F2> AbFE 3> AP 1. FEAEAT SR S ACEEE AR R, RS AR 1 SR, AbEE 2, AbBE 3 ESR
W%, KFE3 HXHE. 4B 2 ZREE; MBS 2 ZRREE. EYIRAEIIRZE T3 R KE TR
R iR
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it A FE R ARG, ORISR G/ N =& L% 3. B/ANXK P Ex i 3.1 kg, A 14
2.6 kg, AbFE2 4 2.64 kg, KAbEE3 3.6 kg AbHE 3 EONIE. AbEE 2 MEPHEONEE, BAGEE 1 R EE,
HoA AL 3 ) 22 S AN 0 2
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A FE R F LG, X AR ZEHARIEATER, WL 3. PRk 3 7 70.16 cm, 5XxFH 61.04
cm ZREE, S, B2 ZRAREE, GRNELMH 2 HEN62g RIKAHE 3 N 585, WS
AR 1. KbEE 2 ERAEZE, S 3 EREE, A2 5403 ZREE. B EMERSLH 2
N 24.38 ecm, FAKAAIE 14 17.68 cm, ALFE 2 S540HE 1. 4 3 ERWEE, SMRERANEE, SR
L 1, A3 3 ZRAERE. FK FREIENIRS S MHEZRARE . RS 2 &2 N 914
A, SRR 5784, ARG SN R RE, SAHRERANEE . EEEEUH 3 HEH 6.6
A, EE AN 48N, AbEE 1 HAbEE 2, AbEE 3 M EFREE, SHRERARE.
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AARE IR PH (M AE AT 7.2 25 RUAER G 8.2~8.4, Bl FHZE W% i REWS 5 25 3 i 3 1 PH
i, XE5AHR[1] Zwieten. Yuan. FEIGEHSE[14] [15] [16]HIFFE4E B —5. 38 PH 8 T A R IR o] B
REBAEYIRA S BV, WA AEVIRAE S SHRZ AR, £ BEAEYRER T2/ K+
Ca2+. M@+55[H &5 h b i) Hf B 7 R AR A e sl i) o AiSe b LRI pLoe . AR TR
AR B R AR AT S A BRAK, BOR B BB R s, mT L A AR R fE BRI AR i A LT
B0 e AR SRR AR SR, X 5B [7]. BEEAR[10] EAKAE17] (18]S MR T4 SR — 5.
AT = R R AT RE R AR VIR AR B g o AR B SR IR, AT R AR VIR AR B S IR Z , RE SR B
FE AL TR, R HARE F=P 5 R R g, R R AR RAEH .

2+ AW ARA R A A B B ) s
Table 3. Analysis of mung bean yield and agronomic characters
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WE— SiH PR kg Hiom FRE g - JFEGE om TR eKem MIEH(N)  EEMBHA)
- T3l 61.04 6.1 207 10.7 10.4 578 5.6

abAB b a abAB a a be bcAB
A boAB  ab b e VW o
52 bR b Y VR oA
LhFE 3 i: 702;16 5§5 1358 126 1(2)1‘8 8:54 :bi

VE: P>0.05 A/NSERER; P>0.01 HRSFEEER.
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