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Effects of bacterial fertilizer combined with biochar on watermelon

growth and soil physical and chemical properties in greenhouse

ZHANG Man', HAO Kexing', ZHANG Huan’, HOU Dongying', HOU Fuen', ZHANG Tao'

(1. College of Agricultural Economics and Management, Shanxi Agricultural University, Taiyuan 030006, Shanxi, China; 2. Linyi County
Weather Bureau, Linyi 044100, Shanxi, China)

Abstract: In order to determine the optimal amount of biochar and microbial bacterial fertilizer, Shuangkang No. 8 water-
melon was used as the test material, and conventional fertilization was used as the control. Four other treatments (AB,:
single application of bacterial fertilizer; AB,: bacterial fertilizer + 2000 kg - hm* biochar; AB,: bacterial fertilizer + 3000
kg - hm™ biochar; ABs:bacterial fertilizer + 4000 kg - hm™biochar) were set up to compare the physicochemical properties
of root zone soil and the growth, quality, yield and resistance of watermelon. The results showed that compared with the
control, the bacterial fertilizer combined with medium amount of biochar (AB,) could significantly reduce the soil bulk
density, significantly increase the content of soil organic matter and available nutrients, and reduce the pH value. The
growth vigor and disease resistance of watermelon increased first and then decreased with the increase of the amount of
biochar, and AB, treatment was the best. The stem diameter and vine length of watermelon were significantly increased by
28.57% and 28.09% respectively compared with the control, and the control effect of fusarium wilt was 51.20%. The
quality and yield of watermelon in AB, treatment were also better than those in other treatments. The content of vitamin C
and the content of central and marginal soluble solids were significantly increased by 17.06%, 15.38% and 23.32%
compared with the control. The yield was 2 968.45 kg - 667m™, with an increase rate of 31.54%. In conclusion, 3000 kg
hm?biochar can be used as the optimal amount of bacterial fertilizer for local actual production.

Key words: Watermelon; Greenhouse cultivation; Microbial fertilizer; Biochar
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1.1 RIG R

WIS T 2021 45 3 H A8 L P ol K 5 2R FH S
N Y0 AT AL T LT A RS, SRR
&2 9.8 °C, JEWE IR -1 X, 4 [ K B AE 420~
480 mm. FEAMl A B E 5 R N R 0~30 em [X
B, S B2 AR, VAT S A B S A H AR
i fE e . WX LA ANE L, pH AN
8.46 . A LR & & (w, JFIA)21.97 g kg' AT =
1.61 g- kg A5 %k & & 58.96 mg - kg 1 AL HH &
215.32 mg-kg's
1.2 #l

IS BT P I SRR AT 8 5, Al iRl R
e A B A B B A BT A B A R B
AR B R A R I ROk B 2 B R T R R A
W 58 B BIE S A “ g, Ho A 2% B (AR S RE R D
TE=2.0 10 g AP & E=35% XA YR
TR o BHRT P TR B A BR 2 7 A2 7
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WA L% 5 AN AL E M AR (CK, 4 3%
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i RIS (%) it b A it A A A A B L i
AbFECAB,) ; B + 2000 kg - hm A= 47) 7% fic jiti b 72
(ABD ; HE + 3000 kg - hm A4 % Bl Jiti AL BE (AB,) 5
B IR + 4000 kg - hm> 4= 4 3 FC il AL 2 (ABy) » Hor
PR HE PO it 5 — €, AR i 4HESF & 1500 kg - hm? B,
FEAALEE 3 RE R, IE 15 NNXBEHLIX 4L HEF , /N
X AN 20 m*(6 mx3.33 m).
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6 m’-667 m* M= cE &/t 40 kg 667 m*FENFHENE,
ANIX Z T AA 100 em J5 SRR [A] B I . 52 AR AT 2
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B RO E & &K (m) 5 75 R $z B 5 $e X AT
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BRI R (mm) ; ] TD-45 A5 F RE 80747 4l
S PO JRH ORI S PR E TR & =R 2,6-—
SUEEm i e IR e IR R C SR G PR
AEARARAR RN X EIBEHLIN 6 P& , di 5T 48 br B3/ [X B
HLI 5 AP0
1.5 HURSHh

K FH Excel 2007 X i 4 3t 47 % 2 73 #7 5 1z H
SPSS 22.0 AT 4 b i fn 22 57 5 25 e A
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2.1 HES4E R ECHE T £IEIR L MEIRAY S
12 1 R, B A5 AN () B A ) kT Tl %o 12 it
KM P = 3 BEAL PR 7= AR AN TR s o ) B ol
Jii, 5 CK AHEE, 50 B AE B A5 AR 42 0 TG it %
A B ) AT ARG g 5, L H R R e R R AR A R
(AB) A H i N i 3%, R R H L CK & 3 R 1K
7.69% ; &b EL (1 S K =S E CK A BT s, AL
AB, 4 ¥ 5 CK % 53 5. % , AB, AB,. AB,. AB; 43 7
Eb CK #2750 3.37%+23.47%.6.61%-8.12%. k214
Jo 7 THD, 3 A AN IR WL = B AR R
ic it £ 38 i SR A (A R b P R AR S
o 72 55 AR5 A2 ) ok IE it Ak 3 (AB, AB.-
AB) H AL & &35 8 E & T X CK, 43l b CK
P 28.40%+33.17%-37.10% , B L FC s o« = & 4
VIR AL EE (AB, ABy) A AL F B 3 35 5 T 5 it 1A A
WFE(ABy) , Hoib AB B AN & & & =, H ABo
FEE 20.59% ; B AB; Kb FEAL , At Ab HE 4 3 Rk
B R A4 i A A e A e 2 4 o T 2 e A, T IR
B i A MR AT (AB, ABy) 3 R A
B T U T IR AL FE (AB) A CK, Herb AB A

R 1 RELE IR MR R0
2T = Vol i 25k 4 =
w0 i L T ey ek e
CK 1.30+£0.02 a 14.53+0.86 b 1.79+0.13 a 84.16£3.92 b 375.00+£6.77 a 26.44+1.13 ¢ 8.43+0.04 a 1.22+0.03 b
AB, 1.25+0.02 ab 15.02+1.42 b 1.80+0.06 a 85.15+£11.43 b 331.86+£10.52b 30.06+0.73 be 8.25+0.09 ab 1.55+0.05 a
AB, 1.22+0.10 ab 17.94+1.83 a 1.85+0.32 a 104.18+15.48 ab 370.36+12.81 a 33.95+1.60 ab 8.32+0.09 ab 1.17+£0.13 b
AB, 1.20+0.05 b 15.49+0.79 b 1.89+0.34 a 130.30£9.41 a 346.34+15.99 ab 35.21+2.05 a 8.15+0.07 b 1.09+0.06 b
AB; 1.22+0.07 ab 15.71+0.66 b 2.06+0.47 a 124.49+6.61 a 349.02+5.76 ab 36.25+0.41 a 8.30+0.07 ab 1.16£0.07 b

T RIS R ARG FRERORLE 0.05 KPR R E. .
<74 -



5553 i =, A WIRS AR B C S B P AR R BRI 5E

X ISR 5T

RO R A, CK B4 54.82%; 5 CK M
Lb, 5 AbE S BEA% T 35 pH {H, X AB, 43 pH &
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P25 28.09%26.40% 5 £ A B 1% 48 234 5 CK 47
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AB, b BEA, 255 B 76 AR BN S N 51.20% , 2
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F2 TEANIEXEHE T A S R AGZE B 54 B 500

AR ZH/mm 2 /m ENIEECE:S TR 2%
CK  623:0.60c  3.56+0.42b 40.06+1.20a

AB, 747#042b  4.07£0.90ab 28.53+0.91b 28.80c¢

AB, 7.67:0.78ab  4.12+0.96ab 23.40+045c  40.80b

AB, 8.01x037a  4.56+0.71a 19.55+1.63d 5120a

AB;  7.75+0.93ab  4.50+1.07a 29.17#2.40b 27.20¢

2.3 HARS A ik B b XI5 7 ISR SE S SR R
SR

% 3 ATLAE 1, AB,.AB, . AB,. AB; 43 5 I
RELYPE EEE KT CK, HER AB, A 4h 15 5
CK ZRAEE, i AB, /o H RS2 BEE N
K, 3 KT CK % A0 R VG IS 7 B 5% CK
A PRAG Pt FEAG , AB, AL 2R R )R FE A AIC, B CKFEAIC
13.83%, {H Z AN B2 AB, A FE R 1R $d K, 7
JIA M FREAR [ DR B B 2, H 25 b 2 SR 45 4502 ]
TLREER.

F 3 AEALIEXT IR P IR SN aa s BT 22 00

R Y fR/em 1% /cm REEElem  FIREL
CK 19.95£1.86 b 15.86+1.13 b 0.94+0.049a 1.25a
AB, 20.8742.01 ab  16.41£1.37ab  0.91£0.057a 1.27a
AB,; 20.10£2.99 b 16.03+0.99 b 0.91+0.057a 1.25a
AB, 22.06+3.12 a 17.23+1.72 a 0.81+0.068a 1.28a

AB;  20.75+1.76 ab
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P v FE ST A T AT [ A A E AR R C
FE, Horh AB L AB, A S S A0 3 AT v

16.25+1.56 ab  0.89+0.025a 1.27a
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Aab 3 A0y R 30 3 T A R e 43
CK 37 15.38%A11 23.31% , %5 5. Jiti i IE CAB,)
I3 )3 AR 10.26%A11 13.04%, AB, AbFR4EE K C
SEMEE, N 981 mg kg, B CK & ERE
17.06% ; £ AL 3 5 I 8235 2. 2 5 T CK, AB, 51K
J R f s B CKOR 3 32 31.54% . m k] L,
TESE T PE N SR S L% 0 5 T, AB, b B AUR B R
B,

R4 FREIANIE I P N R 5L fR R A #2008

W wOROEE  wCAERE  wdEAEER CF HIR &/
B OHEEEYD% HEEEYD /% (mg-kgh) kg

CK  9.69£026c  7.38+0.20 ¢ 83.840.29b  2.60+0.14 b
AB, 10.14£027bc  8.05:0.35bc  92.9+0.30a  3.03£0.19a
AB, 10.69+0.22ab  8.86+0.26ab  94.60.39a  3.05+0.15a
AB, 11.18+036a  9.10£0.21a 98.1£0.23a  3.4240.38a
AB; 10.46+0.31 abc 8.43+0.41ab  91.240.28ab  3.00£0.22 a
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1% 5 i LUA ), AB)AB,AB, AB; &AL FiL TG
JR/NIX P B 1) 8 2 T K, HL A% A 2R 2 1) 7 TN/
X EERARLEE. 5 CK ML, f1H 667 m* 7 &
AB, Ab R 1 2 37322 kg, 177 F Y 16.54% ; AB, 4b
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g 55 e A, 3877 711,73 kg, 177 R 75 31.54%; ABs
AL PRI P 347.19 kg, B2y 15.38%.

5 TEAIE&NXFER=E 8 E I

Ab TR /NX 7 R kg # & 667 m* = E/kg Lt CK+/%
CK 67.60 b 2256.72b

AB, 78.78 a 2629.94 a 16.54

AB, 79.30 a 264730 a 17.31

AB, 88.92 a 2968.45 a 31.54

AB; 78.00 a 2603.91b 15.38
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XA | LB U & L% pH R RN
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(1) 5 5 K o

MR S KRBT EM KSR JREED
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¢ CAB,) b 3 78 JTCRE L 0420 35 2050 JH Al Ak 51 5,
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WPl AB AN AR, BE T CK 31.54%.
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AW AR S o R TR Ak 5 T R i N 38 5, T R
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