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Different improvement measures affects microbial in rhizosphere soil of

celery in protected field

FU Kuankuan, WANG Xiaobing, WANG Xiaoli, CHEN Yue, CHENG Tong

(College of Environmental Science and Engineering, Yangzhou University, Yangzhou 225127, Jiangsu, China)

Abstract: In this study, the combination of irrigation, high temperature and closed shed with organic matter or lime
nitrogen were adopted to reduce the barrier caused by the mono cropping of celery and to improve microbial population in
the soil. The experimental treatments involved control (CK), irrigation at high temperature under closed plastic house
(CW), the irrigation high at temperature under closed plastic house combined with different concentrations of organic
matter (O1W, O2W, O3W), and the irrigation at high temperature under closed plastic house combined with different
concentrations of lime nitrogen (SIW, S2W, S3W). The results showed the total nitrogen content was 0.80 g - kg™ after
irrigation and high temperature under closed plastic house combined with 900 kg - hm™* lime nitrogen treatment, which
was 45.5% higher than that of CK. The nitrate content and soil density reached 49.0 mg-kg"' and 1.05 g cm”, which are
40.7% and 19.8% lower than CK, respectively. The yield of celery reached 90.4 t- hm™, which is 30.2% higher than CK.
According to high throughput sequencing analysis, the relative abundance of beneficial microorganisms such as
Firmicutes and Actinomycetes in soil was effectively improved by the combination of irrigation and high-temperature
under closed plastic house with lime nitrogen treatment, while the opposite effect was observed for the combination of
irrigation and high-temperature with organic matter treatment. Redundancy analysis ( RDA ) analysis showed the
concentration of nitrate nitrogen was a significant factor for the bacterial population, showing a negative correlation with
Actinobacteriota, Firmicutes and Bacteroidetes. In conclusion, the treatment of combining irrigation, high temperature
and closed plastic house with 900 kg - hm™ lime nitrogen performed best in alleviating the barrier for mono cropping
celery and improving microbial population in soil.
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FHA FLYBCA K R0 Ak PR it R 2% filt 38 + 3%
VERRDG , o8 3 i A BV 25 44, LU 9 22 A O
SEIENE R AR = s AR EOR S
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5000 kg - hm? 2 #i 5 (4) 02W , ¥ 7K & il el A +
10 000 kg - hm™ 2§ ; (5) O3W, ¥ /K /= 35, il Al +
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T2 BRSBTS i A . AN X
FiAE K2 500 Ak =, BREE K298 20 em. 2019 4F
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T 43.9% s 35 A 0 S B AR BE K IR R A B A
BRI R IR A i b Y R R, O3W AR
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S BB AR HE K SR R B A A ML it R S
ik, 03W A H &/, 4 30 mS-m', b CK FEIK T
49.2% ; T IBAHAS A S B AR HE K SR R A A K
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R 1 TEALIEFTRER T IRIE L 14 B A 200

A3 pH H w(EFD/(g-kg") wlEHLFD/(g-kg") wCHRH/(mg-kg") HTE/(mS m"D wlEEE)/(mg-kg") &KHE/(g-cm™)
CK 5.94+0.02 f 0.554+0.01 d 23.9+0.21 ¢ 72.7+0.10 d 59+1.00 a 82.6+0.42 a 1.31+£0.01 a
CwW 6.17£0.03 ¢  0.55+0.01 d 23.7+£0.66 ¢ 72.9+0.38 d 57+1.00 a 79.0+0.12 b 1.25+0.04 b
OIW  6.61£0.02b 0.66+0.03 b 27.3+0.20 ¢ 75.2+0.12 c¢d 36+2.00 b 74.0+0.12 d 1.19+0.02 ¢
O2W  6.76+0.01 a  0.68+£0.02 b 28.9+0.20 b 80.0+0.15b 31+1.00 ¢ 74.5+0.40 ¢ 1.16+0.04 ¢
0O3W  6.78£0.03a 0.79+0.01 a 34.4+045a 87.3+6.53 a 30+1.53 ¢ 65.9+0.15 ¢ 1.20+0.02 ¢
SIW  6.24+0.03d 0.61+£0.02 ¢ 24.0+0.42 ¢ 76.7+0.21 bed 59+1.00 a 61.0+0.15 1.26+0.02 b
S2W  6.3840.04 ¢ 0.794£0.01 a 24.8+0.10 d 79.3+0.20 be 57+1.53 a 49.1£0.06 g 1.07+0.02 d
S3W  6.41+0.03 ¢ 0.80+0.01 a 24.84+0.06 d 79.7+0.67 ¢ 60+3.06 a 49.0+£0.12 g 1.05+0.01d
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7 19.8%.
22 AREIYRIEHEI FREE R0

HHIE 1 o] LAE Y, BEZK il el B & A LA A
IKER = A AN F I . 7= 2 E O2W,
O3W Al S3W Kb FE 2 F o 2 %% . O2W.O3W Al

« 44 -

S3W AbHE TR A B 4N 93.4.95.3.90.4 t-hm?, &5
CK AHEL B2 T 34.6%.37.3%41 30.2%. O1W.
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£, A] BLHT Ok U WA AS 1 I e Hdls B S A
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FERMPE RIS RO R op AR op
CK 54335 225865 32 415.69
cw 446 37 185704 95 416.03
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03w 54575 226 860 32 415.69
SIW 38316 159 524 91 416.34
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(2045, 153) LO1W (2575, 167) . O2W (2609, 203) .
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X0~ Al AR W AE E = BE R 5 W /0N 5 HE K v i e
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()R SoF = B 4 v, T R BR 1T JEE BE TR 1R R AT
[T PP A S 3 B FRAR 5 8 /K v I R T BB & A KA
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2.5.1 # A& % # t 5 47 (Alpha- diversity, Alpha)
M Alpha 25473 Hrml F0 (R 3D, & o R 45 it )5
TR &R IR A 8 5% (Chaol 4850 1
% ¥ M 45 2 (Shannon 15 HO WA B E & . D
O3W ALFEfK] Chaol T‘éiﬁﬁu Shannon 48 % &1, 73 7
N 4281.7.6.903 7,1X Ui ] O3W AbH A ff 2 K &
FFP AR 2 o Simpson {EARE 2 HEYI T
I3 F8 %0, CW AL P Simpson 1H ¢ 5N 0.018 4,
Y B A A WDV vh MR 3 A AN 2 50 L 2 AR AR
Z= B E K. Coverage 18 H0H 5 it B - B Af

R3 FRABRFHENS SR

AbE Chaol /%L Shannon 5 %% Simpson F5%{ Coverage 1551
CK 2 703.6£112.662 ¢ 5.521 740.018 g 0.014 9+0.000 3 b 0.988 1
CW 2 757.5£95.290 ¢ 5.673 6£0.021 f 0.018 4+0.000 5 a 0.985 3
o1w 3 388.9+147.439 cd 6.455 9+0.021 d 0.007 3+£0.000 4 d 0.9712
o2w 3561.2+87.687 ¢ 6.377 94£0.016 ¢ 0.009 0+0.000 3 ¢ 0.988 2
o3wW 4 281.7£102.629 a 6.903 7£0.015 a 0.003 2+0.000 1 g 0.982 8
SIW 3481.7+115.566 cd 6.588 5£0.017 ¢ 0.003 9+0.000 1 0.978 5
S2wW 3302.4+133.699 d 6.404 5+£0.020 ¢ 0.006 2+0.000 2 e 0.9757
S3IW 3 880.8+128.793 b 6.629 2+0.019 b 0.005 7+£0.000 2 e 0.974 6

A7 B AR I H (R RE 2 i, E e & IR AR R
HHAE 0.9 B b, AR AT DL R A R U E M RE T
(1 SR o
2.52  # KA tb & 5 47 (Bate-diversity, Bate)  Hi
5 A AL, SR H 3 A bR 43 AT (principal co-ordinates
analysis, PCOA) , AP AR FRAH I TR UELL NS R,
CK F1 CW A3 FE B PC2 Bl , Wi PC2 3 o %f
HEZWECR, 5 & S 16.74%. O1W.02W
AT O3W ALFRFE B PC1 Al PC2 #F LI, i B HL
VLK) 3Z PC1 L0 A PC2 2 i L e ok,
4399 bR ) 49.91%A1 16.74% . SIW. S2W Al
S3W Ab 3 P B 5 AA Bl b Bzt , 1 B L A2 1 3 By
VRIS K o CKE 7K e il el B JE 7K vy I bl AR G
G AN EK =R R BB & A K 4 FhAS A b 2R
B LE 32 AR KR 23 A B BRI AR AE 4 AT 6L, 1 B
AN 7 Ak B it () A B R 25 5
2.6 TEMEFEZEUHREWEVEENRR
X A AGEAT TUR BT (RDA AT 51 (] 6),
— AR BRI AT DURRRE 74.27% 045 EUR, 55 — AL kR
AR 16.90% A5 BB » 9 A4 b fih 11 2 i R 08 2
91.17% M5 EAE , n] HER S B RE AR B SEPR iSO . %
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6 TIREBUMREAERENXR

BANZRE W T PEAE [T 2 PR, 5 K m i
BB 5 A WL A AR AL B it DA S TR TR 1T )5
BETE [ AU B T 2 IEAH 5%

3o i

CA B TER B, B gl A AT WK AL PR
FEASREAR ROK A 38095 JL i » i A /KR A LA R
{1 Ak P it 2 R FUAS S 25 R . FEIE A s
2 it 1 A A RUIBUAS ) 2K R ORI e = 2 IR 5%
M, 713 7 v i P BB 5 A A G P Ak LA it )
BORAEA IR R« 2B LA /K e T ol A
R A WL B A 05 5 R it R 503 i S A
PR A, DLt TSR E VIR VR 450 . oK L e
BIHR & T K AL HE e , 3R pH E &2 4 v VA S
R R PR, X 5 5K5E 5 A OH 28 (1 AT 7T
G5 IRAR A o VB 7K v i o) M EER 5 K R A B A i
Hh i 2 R B AR AT A A PR AT AR UK A A B AR XL
T S X ol A= 0 AR A s I 7 A 1 4 £ P it
MR R G LR eR & B R EH T X5 Xiao 55
RV — B E /K s R PR M IEG & A AL A B 445 e
S 1 IR NG 4 RN RO & &, R RE 2
AN R TAEMAE R TR IR e 1+

R A A R

M Alpha 2 #4443 b7 BT A1, HE 7K v L ARG &
ALK B it B 2 1 TR PR IR
FEFREUR Z AR FR 2, X 5 X 5w S I T 4
—3. PCOA 73 #1715 % A B4 i AR B - S Ak A= )
[X 7R 45 46 5 ) R S AN [, 150 0 % A B it 1) e 42
TR AR 2R AR E R . R AR
G A KB E R i A KA S RIERAEY
B IS KR B kb, RIS
BRI T REM HIRAY (B R o8 3 A
VIR T AR S AV EIR , v E IR A B K
B T 25, X 5 X1 i e A T B B AT 4 R — B
X AR 1] 7K BRRE 6 = BE 43 AT Sl K v I eI i
B A A K E AL B b s T R R BE B TR AH
PR X 5HT ARGEA LS. JEEER TR Z 2K
A, WA AR E W, L7 E A L
i S5 AR A 254 5T R AR 5 e 400 ) 2K R
PEFPY, 3 e ZE S S BT 90 2 B, TS 2 A 1) AN JE B
B 1A R TR BB RPN A o K 5y i el A
G A LA Ak 3 i e 4 v A TR R T T R ULAT B T
FRRR X = i, 1B 2 PR AR 0 18 1) R JE s 1 ] 4545 2
TS R Bhah, I8 2 B AT B8 1T AR X =

e 47 -



KBS R 5T

hoE R

e

ES

35%
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