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Microbial fertilizer and organic fertilizer on soil improvement
effect of plastic shed watermelon

GU Xin, SUN Quan, WANG Rui, WANG Jing, ZHANG Jia-qun
(Agricultural College of Ningxia University , Yinchuan, Ningxia 750021, China)

Abstract: In order to solve the major problems such as poor soil fertility, soil obstacles from continuous watermelon
cultivation in semi-arid area in Ningxia, a field experiment was carried out to study the effect of microbial fertilizer and
organic fertilizer on soil quality with watermelon planted in the plastic shed. The results showed that, compared with CK,
organic fertilizer combined with microbial fertilizer could reduce the soil bulk density and soil pH, increase soil field ca-
pacity and soil porosity. In particular, surface soil pH values of B + M treatment (biological organic fertilizer cooperated
with microbial fertilizer) and S + M treatment (soybean cake powder cooperated with microbial fertilizer) were reduced by
5.66% ~9.45% and 2.24% ~2.54% respectively, compared with CK. The content of soil organic matter, available
nitrogen, phosphorus and potassium was increased by 84.98% , 68.05% , 586.11% and 80.11% , respectively, and
soil salt was also increased in biological organic fertilizer. The activity of soil urease, sucrase, alkaline phosphatase and
catalase was enhanced by 180.00% ~ 220.00% , 467.80% ~ 703.39% , 190.91% ~ 245.45% and 18.46% ~
21.80% , respectively, in B+ M treatment, and 90.00% ~ 150.00% , 154.24% ~ 174.58% , 0.00% ~ 163.64%
and 19.30% ~20.97% , respectively, in S+ M treatment. The organic fertilizer combined with microbial fertilizer could
significantly increase the quantity of soil bacterium and actinomycete, but decrease the quantity of fungus. The soil bac-
terium of B+ M and S + M treatments was increased by 303.92% ~ 339.23% and 135.29% ~ 203.92% . The quantity
of actinomycete was increased by 225.00% ~ 270.00% and 30.00% ~ 92.50% and the fungus was decreased by
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54.12% ~56.47% and 44.71% ~ 45.88% , respectively. Based on these results, the best measures for soil quality

improvement in watermelon field was biological organic fertilizer combined with the microbial fertilizer of Bacillus amy-

loliquefaciens.

Keywords: microbial fertilizer; organic fertilizer; Bacillus amyloliquefaciens ; soil quality; watermelon
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TR RS R3S A S CE LR =30%,
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Table 1 The effect of different fertilization treatments on nutrient content of experimental soil

+. E(\%g /em AL Orgifl I?itter Avail@lﬁfrﬁmgen Avaﬂab:%:fﬁ:phoms Availaﬁziffassimn

Soil depth Treatment B - - -
/(gkg™") (mg-kg™") /(mg-kg™!) /(mg-kg™!)

Al 13.01£0.42¢ 38.01+0.20a 41.41+£1.82bc 250.00+5.77b

A2 13.07+0.29¢ 38.36+0.40a 36.28+0.91c 330.00+5.77a

A3 14.08 + 0.08b 39.06+0.81a 48.12+£3.88b 340.00 £ 11.55a

0~20 B1 14.85 +0.08ab 39.76 +0.40a 56.02+1.14ba 175.00 +2.89d

B2 15.02+0.11a 40.11+0.6la 58.98 +0.34a 205.00 +2.89¢

B3 14.63 £0.12ab 39.41+0.20a 60.37+4.33a 245.00 +2.89%

CK 8.02+0.32d 23.66 + 1.46b 8.52+0.50d 115.67 £3.33e

Al 12.77 £ 0.06b 35.56 +0.40c 21.86+0.12e 160.00 + 0.00ab

A2 11.51+0.00c 35.21+0.20c 18.50 +0.23f 165.00 +2.89ab

A3 13.05+0.12b 33.46 +0.40d 29.17+1.14d 170.00 +5.77a

20 ~ 40 B1 14.19+0.42a 37.31+0.20ab 42.10+0.51b 115.00 +2.89d

B2 14.50+0.14a 38.01 +£0.20a 38.25+1.82¢ 130.00£5.77¢

B3 14.37+0.25a 36.26 = 0.40bc 53.06+0.34a 155.00 +2.89%

CK 7.33+0.12d 11.06+0.98e 7.85+0.60g 115.00 £ 5.77d

TE R PARNE FR: 3R A B0 22 57 .35 (P < 0.05), Rl

Note: Different small letters in the table mean significant difference at 0.05 level among treatments. The same as below.

55 CK ERHE, AN ) it S Ak B 1) - 98 3ok 3 gl A0 3
OB R AR, EYPR AR CK A EE, 0 ~
20 cm F1 20 ~ 40 em - 2 H T S R A B P 4
Jin 392.21% (33.42 mg-kg™ ') 1 195.24% (15.33 mg*
kg™ D) s AEWA DU AL BEZE L CK 238 0 586. 1%
(49.94 mg- kg™ ') 1 466.50% (36.62 mg-kg™ '), %%
Ab B - S SO 5 i R AR IR B3 > B2 > Bl >
A3> Al > A2, AN[A] 4 2 TR AE T Ak 341 1 3o Ak ol 7%
e Rt o AT UL it AR A PUIE b LA
RN A, AR WA AU O B AT 1T
Pk ey T AL R RO AT

0~20 cm F1 20 ~ 40 em + /2, SGFK AE B
IR A e CK B 165.12% (19100
mg kg™ 1) Fl 43.48% (50.00 mg- kg™ ') s A WA HLAE
ALBRA 73 5 HE CK 341 80. 11% (92.66 mg-kg™") Fil
15.94% (18.33 mg-kg™ ') £ AbIH Y 4 e 508 &
HEHEFE i A3>A2>A1>B3>B2>Bl, %12
e A T A 38 ) - S RO 5 R O A e
{EL. AT UL, 908 LA A MUIE | BCAE PR IEA
Tt PRI Ot TR IE T B B I L ) S 3 A%
B EL . SUDRAC R AT T 4R e A R
ROR B
2.3 A EHEIEALIERT T IE R A YRR
2.3.1 srRBEEEMG YR BiE P RIA
A DS G NE , 558 R Tt | pee AR 1 P ol 1 Ity
1t A U T T S S A R e (R 2), X g o 1
TR P AR 1 A 3 o e B R E

Jiti FH A 0 HUAE L 2 0004 R - SRty TR G
o 2 i R o 4R A SIS P A3 . 0 ~ 20 em
3 puFp £ R RS CK R, TR 4
AN 106.67% . 165.54% .60.61% F1 18.17% , £ )
A HLABLL -5 1 190.00% 487 .01% ,200.00% F11
18.60% . i A AILAE 235 34 inA HLax . B ABEIR, +
ST TR T 0% 1 i o oy 0, LIRS IR Tl R A 1
fitfo 20 ~ 40 cm )2 rfr PO Fh A SRR P i AR b A
A 0~20 em 22M. 5 CK I, #)Z L1
Ff A A MLAE e BT FES T Ak 4 S5 FOR T A0 R0 Tl 7 5
PR iR B K, 43 BN 137.78% F1 703.39% , it it
BT 88 CK o BBl P 3 % Ity 15 R e K (245.45% )
A=A HIUIE 5 G I IC 7 12 22 JOR It TR0 0
TR TS () B2 5 , 45 Ak P34 W /NPT BB 5 AN [R] 3y
REDR 3 il 7 4 e I AN - USSR r S i A G e
S 3ok AR A S I A e A, A i R T A
P CK &R, HedhMES A B E, &+
PR PR I 2 R B B N T R AR
2.3.2 sTEEMAMR RZMERG YR B IE
HRRS NS [RIAE R, 398 mT 8% 35 5 1 1) Bt 22k
HER AR 3,

T AE AL B, AN (7] 4 J2 Hh 357 3040 1 R R A
B W E O B AR, 5 CK H#R,0~20
em )2, ELEA A B AL 40 B ik 2R B AR 2
HENE 126. 14% 1 49. 17 % , H 14 (%08 39.61% ; £
AHLNE AL 2 2H 20 P | 02k R 1S B 308. 50%
223.33% , L &I 53.73% o 20 ~40 em HJEH, =
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GO AL A A5 LR AR AR A2 > A3 > Al
LR BE A3 > A2 > AL, ELFEEUE AL > A2 > A3
(FEH A2=A3), YA VIEAIEA S 25

B2 B3 21T T4 2K 1 00 4 R L R SR A R R
T B, HA B2 AU ok, Al L, AA WA HLIE
DA A it T RS 49 50 oA P it v A B A5 R 38
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Table 2 The effect of different fertilization treatments on enzymatic activity of experimental soil

PR e o e e o
Soil depth Treatment /(mg'g'l) /(mg'g'l) /(mg'g_]) (ml'g'])

Al 0.18+0.02¢ 1.58 £0.30d 0.13+0.01d 3.15+0.17ab

A2 0.19+0.00c¢ 1.62+0.31d 0.11 +£0.00e 3.34+0.08a

A3 0.25+0.02b 1.50+0.14d 0.29+0.0lc 3.29+0.33ab

0~20 Bl 0.27 +0.00b 2.30+0.03¢ 0.29+0.0lc 3.19+0.01ab

B2 0.32+0.0la 4.74+£0.02a 0.32+0.00b 3.36+0.05a

B3 0.28 +0.02ab 3.35+0.01b 0.38+£0.01a 3.27+0.21ab

CK 0.10+0.00d 0.59 £0.04e 0.11 £0.00e 2.76 £0.02b

Al 0.13+0.01c 0.53£0.20¢ 0.20+0.00d 1.64+0.15b

A2 0.17+0.02¢c 0.38+£0.01c¢ 0.14 £0.00e 2.02+0.0la

A3 0.16 £0.03¢ 0.41+£0.03¢ 0.14 £0.00e 2.07£0.09a

20 ~ 40 B1 0.22+0.01b 1.20+0.09b 0.34+0.01b 1.76 £0.14b

B2 0.30+0.01a 1.98 £0.16a 0.24 £0.00c 2.14£0.09a

B3 0.27 £0.00a 1.83+0.31a 0.38+0.01a 2.08+0.11a

CK 0.06 +0.00d 0.37+£0.05¢ 0.09+0.01f 1.63 +0.09b
F3 AEHEELE T IEREYX REK M . A
Table 3  The effect of different fertilization treatments 3 _[/T‘l‘ e

on microbial population of experimental soil

R =123 g FE e
Soil S OsLi Bacteria Fungi Actinomycetes
depth  Treatment (x10° (x10° (x 10°
/em Clurg™") Clurg™") Clurg™")

Al 30.77+4.13d  0.26+0.03b  2.17+0.11d
A2 67.17+3.12b  0.20+0.02bc 2.25+0.41d
A3 52.00+3.44c  0.20£0.02bc 3.34+0.30c
0~20 Bl 84.50+4.18a 0.18+0.03bc 4.77+0.30b
B2 97.07+6.73a 0.16+0.02c  6.41+£0.64a
B3  89.27+4.52a 0.17+0.02¢c 5.63+0.23a
CK  22.10+6.41d 0.37+0.05a 1.73+0.30d
Al 27.30+4.92de 0.22+0.05b  1.26+0.04b
A2 37.70+1.99cd 0.17+0.03b  1.47+0.19b
A3 29.03+1.56d 0.15+0.02b 2.60+0.15a
20 ~ 40 Bl 45.07+4.13¢  0.20£0.02b 2.90%0.57a
B2 79.30£4.69a 0.16+0.02b 3.21+0.34a
B3  65.87+3.03b 0.18+0.04b 2.73+0.30a
CK  17.77+1.89¢ 0.34+0.02a 1.04+0.27b
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