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Effect of Biological Carbon on Nutrient and Bacterial Communities
of Rhizosphere Soil of Facility Cucumber

Li Ming Hu Yun Huang Xiumei Zhang Qingmei Yin Chun
(College of Vocational Technical, Inner Mongolia Agricultural University, Baotou 014109, China)

Abstract; The rhizosphere soil of facility cucumber was selected to study the effect of different biological
carbon contents on changing rule of nutrient content and bacterial communities, and the regulated
mechanism between nutrient content and bacterial communities during fruit growth stage. The treatments
were amount of 5t, 10t, 20 t, 40 t and 60 t biological carbon respectively added in per hectare, and the
test control was the soil which did not added biological carbon in the experiment. The results showed that
the content of rhizosphere soil alkali hydrolysis nitrogen, available phosphorus, available potassium,
organic carbon, total nitrogen content were improved in various degree with amount of 5 ~ 60 t/hm” of
biological carbon, that bacteria abundance of Proteobacteria, Actinobacteria, Firmicutes were increased
but bacteria abundance of Acidobacteria, Chloroflexi were reduced with amount of 20 ~ 60 t/hm” of
biological carbon, that contents of soil alkali hydrolysis nitrogen, available phosphorus and available
potassium were promoted improvement by biochar regulating and improving quantity and proportion of
Proteobacteria Gammaproteobacteria and Actinobacteria Actinobacteria Actinomycetales. The study also
showed that by comprehensive comparison, the effect of amount of 20 t/hm” of biological carbon was
better than that of other treatments, and the treatment of amount of 20 t/hm” significantly and respectively
increased rhizosphere soil alkaline nitrogen content by 39.86% , available phosphorus content by
135.95% , available potassium content by 81.35% , organic carbon content by 82.89% , and total
nitrogen content by 73. 77% , compared with the test control in full fruiting period of cucumber.
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Tab.1 Effects of different treatments on soil nutrient in early fruiting period of cucumber
A 4 A LG/ AR T i L/ AR B i L/ EERIR TN g LR
Qb A
(mg-kg™") (mg-kg™") (mg-kg™") (g-kg™") (g-kg™")
CK 43.69 +3.78" 23.00 3. 58" 66.18 £1.77" 20. 41 +£3. 43¢ 0.78 +0. 10" 26.05 £2.91**
c5 58.15 £8.51°¢ 39.25 £4.21°¢ 86.20 +4. 40 24,02 +3. 46"*8C 0. 84 +0. 12" 29.78 +4. 46"
C10 67.89 +5.82"8¢ 47.78 4. 52"¢ 101.22 +3.94" 28.77 £4. 0248 1.04 £0. 13**# 27.85 +2.78**
€20 82.64 £5.95% 59.66 3. 69 135.31 £10.21* 30.96 £2.90* 1.13 0. 08" 27.50 £4.09**
C40 73.44 £8. 1548 58.97 £5.61** 109. 51 =9. 53" 21.18 +2.31°"¢ 0.81 +0. 02"%¢ 26.16 +2.92**
€60 74.58 £2. 7348 55.45 8. 624" 102.55 +5.76"" 22.91 +4. 54°A8¢ 0.78 +0. 13" 30.41 £2.97*

RSP ARNG FHRRE B ZFERE (@ <0.05) , AFFARKRE FHEIREFR R EZER («<0.01) , TR,

K2 ARLEMNEMERBPTEFSHIZM

Tab.2 Effects of different treatments on soil nutrient in full fruiting period of cucumber

) e A B LG/ AL 5 L/ AL B L/ A LB o 5 L/ SRR/ ]
Ab B A L
(mg-kg™") (mg-kg™") (mg-kg™") (g-kg™) (g-kg™")
CK 45.36 4. 438 24.17 £2.26¢ 77.09 5. 22 15.08 =2.59 0.61 0. 09" 24.79 +1.96**
cs 50. 10 £3.30"A8 26.19 £4. 07 80.43 £8.111¢ 21.23 £3. 82"b¢ 1.07 £0.23* 20.16 1. 58"
C10 56.89 5. 668 31.12 £1.33<¢ 98.52 +7.72°" 24,86 £2.91A8 1.03 +0.05** 24,32 £3, 128
C20 63.44 +7. 43 57.03 £5.97** 139. 80 =5.57** 27.58 0. 52** 1.06 +0.05** 26.13 +1.41**
C40 58.99 £5. 5048 60. 38 +4. 00" 132.65 +9. 374 19.01 £2. 46°/5¢ 0.75 +0. 10"*¢ 25.54 1. 88
C60 55.65 £8. 18*A8 40.23 £3.93" 123.50 +12. 48" 19.29 £2. 46°45¢ 0.96 £0. 11*8 20. 11 £0. 94"
3 AEARENENEREHIEFINZE
Tab.3 Effects of different treatments on soil nutrient in later fruiting period of cucumber
hm A 2B ik L/ AL I St L/ AR B i L/ A LR B L/ AR/ LI
(mg-kg™") (mg-kg™") (mg-kg™") (g-kg™") (g-kg™")
CK 45.63 6. 47" 15. 11 £1. 39" 100. 08 +4. 59 26.23 1. 871 0.90 £0.19°® 31.02 +4.74™
(o} 55.37 +5. 644 20. 06 +3. 09A" 105.25 +2. 83 30.28 £2.29*4F 1.35 +0.20** 22.68 £2.28"
C10 56.76 +5. 34 23.83 +4. 02 134.50 £6. 69°*A8 32.85 +1.70* 1.27 0. 15"P 26. 14 £3. 0248
€20 46.74 £5. 41" 22.60 +4. 08" 148.02 +10. 42** 28.49 x4, 78"ABC 1.08 +0. 16*AP 27.63 £2. 5648
C40 45.63 £4. 01" 22.16 £2.97* 117.51 +19. 14"8¢ 23.62 £3.05' 1.01 0. 16"® 24.44 £4. 97"
€60 45.08 +4.97" 21.40 +2. 42 111. 80 +16. 44°%¢ 26.76 +1. 89 B¢ 0.99 +0. 15" 27.72 £2. 4948
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Tab.4 Comparison of bacteria species abundance at level of classification of phylum, class and order

Yy Fh M CK ZbBE/ G5 4b¥/ C10 43/ C20 4bFE/ C40 4b3/ C60 Ab 3/

A JER/¢ L4/ % % % % % % %
ESIACE! 46 272 35.9 34.0 34.6 30. 4 41.2 41.5 38.5
FRFFIE ] 24 899 19.3 23.3 22.5 23.6 13.9 14.9 14.2
11532k F L H ] 22 324 17.3 15. 4 16. 1 16.3 18.3 18.3 20. 1
LA ] 10 476 8.1 8.0 7.7 9.7 6.9 7.5 7.4
JERETH ] 8 569 6.6 5.6 6.0 6.2 7.1 6.6 8.6
TILHIT a2 T W 2N 22 900 17.7 17.2 16.5 13.3 20.3 22.1 21.5
AR 8- T A 4N 8 384 6.5 6.1 6.8 5.8 7.9 6.9 6.1
AT 1] -8 T T 4R 8207 6. 4 5.5 5.8 6.2 7.1 7.2 6.4
MARAKE A TN S A 6706 5.2 5.1 5.5 5.0 5.9 5.3 4.5
pEAEIR EEEL 20 026 15.5 13.8 14.4 14.6 16. 4 16.5 17.9
FRFFTE 1T Gp6 W2 FT 1 40 10 638 8.2 10.2 9.8 10.7 5.6 5.8 5.3
e e EN e 11742 9.1 8.0 8.6 8.6 9.5 9.9 10.5
FRFFIE 1T Gpé MR FTE 4 GP6 H 10 638 8.2 10.2 9.8 10.7 5.6 5.8 5.3
HadoKY o
A 1] 78 I T 4 A SR 1 11 501 8.9 8.6 7.8 6.1 10. 4 11.8 11.5
BIBTE T 8-28 T8 W K Bk i H 5576 4.3 4.0 4.7 3.8 5.3 4.6 3.9

(Acidobacteria ) Gp6 TR #T B 44 ( Acidobacteria _Gp6 ) 1
FRE. TEH KK M R W &R T
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W W H  ( Rhizobiales ). §-2F%  BHW %N
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B A, 7 AN R VR 0 30.5% o 7E AR W R Jiti B
20 ~ 60 t/hm’ 3t [ P, AT B R A A £k B T
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(Actinomycetales) , 75 J B '] ( Proteobacteria ) o-7% &
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GP6 H (Gp6) F % .
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L 548 K 1 53 4R
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Tab.5 Correlations between soil nutrient and ratio of bacterial community

2N TR T T 44 R JOTRE

8 A AL A T A EERIR S 2R AL
I 0. 580 0.873 " 0.819* -0.086 -0.068 0.234
FRFFTE ] -0.719 -0.868 " -0.930 " -0. 146 -0.113 -0.121
TR 0. 637 0.673 0.834* 0.311 0.228 -0.171
GBTE] -0.222 -0.529 -0.488 -0.043 0. 047 0. 040
JERETA ] 0.502 0.438 0.675 0. 489 0.324 -0.354
BILH T a- BT HHN 0. 401 0.747 0.732 -0.161 -0.219 0. 058
BIE T ST H AN 0.571 0. 671 0. 562 0.176 0.285 0. 364
BB T] -2 16 49 0.924* 0.982 " 0.956 ** 0.034 0. 197 0. 453
ESACIRN RS ACE 0.324 0.350 0. 164 0. 050 0.239 0. 489
pEARN €K 0. 653 0.701 0.851" 0.283 0.213 -0.141
FRFF IR 1] Gp6 MR 1 240 -0.670 —0.843" -0.904 " -0.120 -0.077 -0.075
eI ETEN e 1E] 0. 644 0.710 0.835" 0. 240 0.213 -0.176
FRFFEIT Gp6 MR FF 49 GP6 H -0.670 ~0.843 " -0.904 " -0.120 -0.077 -0.075
BIEE T a8 T W M H 0.396 0. 742 0.736 -0.186 -0.253 0. 067
TG 8- T AR BRI B 0. 495 0. 586 0. 451 0.172 0.314 0.314

- #sRRTE 0. 01 JKF b WA 5 + FIRAE 0. 05 KF R W FEAR

+ 4 1 90% Lh b 4 A B BT SR BT
(Bacteroidetes ) £ 7] JEEBE B 1] R FF B4 1] AU
% 17 ( Verrucomicrobia ) , 4 ¥y % &b B AT 3% i 4 1
AU BT R T BR AT TR T TR 1) 3 2
T P AR S B 14 1] 2 % . KOLTON 45 fe b 5t + 4
HRS N 3% MR A 2E W 5% BT B AUAT 1 ) S
1M P AR S T 1T 2 B NIELSEN 281 % B 25 gy 3¢ Aok
A H S R FT B 1 R B DR B ]
B, PRAYOGO 457 % 5 - 38 v ¥ i A 2 4 3¢
T 22 L /H RUTIGLIANO 2" 75 /N3 +
ST I A W A TR 3 A H e T RE A0 T 2 R
M B AR AL E 14 A T 45 Ak B ) R 40 T 2 AR
TG 3 22 5, ELAR U6 0 18] 2 ) 5% X 200 7 i D9 5 R
TG W, UL AR R — i B K. TE
AARI A W% A PR S A T BTT VRRAT B 1T iR
DA BRA TR ] JEERE B 1S5 A T o AR B 1= 38
S B A L A TR 20 ~ 60 v/hm® 5 B P AT W 4
TR AT R RE T 1A, X 5 RS R — B, (B A
I B P T T S R R A O D AR BR AT R T
SRS 1T FE R ST NG IR — B, X T RS
i A - S R R A () bR A W e A R 2
W b T 4 T T £ 25 A

TLE AR AL A WL IR L 3% 23 %6 A6 0
PR E B Iy, T EL R R R A RS, =
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TR B 1T =728 T 40 L 515k A 5 L T A
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BT LA B R, TR AT R T] Gp6 BRAT 1/ 49 GP6 H
FU 51 9 6 22 S04 o) 98 S ke o A B B, R
TE VR P 5 2 — R

4 it

(1) B # A A W) ¢ 4t S5 ~ 60 t/hm” 4b B 7Y
BBl P, 7 45 SR 300 T AS ) e B v R o - 398 g A 20 ok
RO AR A LK LA A A L FE AR W R
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(2) L2450 B HE 82,20 v/hm® (14 25 9 ¢ Bt b BN
FH A AL B, 5 %) BEAH Eb , A% 5 35 12 1 45 SR i AR P
- SRR A AR R A P R A A Y o
Fb 43 3K 89. 15% .159.39% 104. 46% 51.69% Fil
44.89% ;e I 2 HE 1= 45 AL B I AR B - 498 e A AL L
B E A AL E R R, R
39.86% .135.95% 81.35% .82.89% 1 73.77% ; %
R R 2 S ST PR s A S Il R A A o
FC, 4350k 49. 57% Fi1 47.90%
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