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Abstract: Inoculation of sterilized soil with diluted non—sterilized soil suspension (1, 107, 107, and 10™°) was used to
investigate the effects of a reduction in soil microbial diversity on canola ( Brassica chinensis L.) growth, nutrient uptake,
soil nutrient availability, and enzyme activity. The results indicated that; (1) Canola biomass decreased with increased
dilution of the soil suspension. Canola biomass at 10™*-fold dilution was significantly lower than at the 1- and107-fold
dilution, and canola biomass at the 10°—fold dilution was 26% that of the 1—fold dilution. (2) Nitrogen, phosphorus, and
potassium uptake of canola followed the same trend as biomass across the microbial diversity gradient. (3) Concentration of

ammonium decreased with soil suspension dilution. Soil nitrate concentration was highest at the 10™*-folddilution, and there
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was no significant difference among other dilution treatments. Soil available phosphorus did not change significantly;
however, available potassium exhibited an increasing trend. (4) Soil polyphenol oxidase ( PhOX) activity gradually
increased with increasing dilution ofthe inoculated soil solution. 8—1,4— glucosidase (BG) activity at the 10°-fold dilution
was the highest, whereas there was no significant difference in the rest dilution treatments. Soil leucine aminopeptidase
(LAP) activity and acid phosphatase ( AP ) activity did not change significantly across the diversity gradient. (5)
Correlation analysis indicated canola biomass was positively correlated with the logarithm of soil ammonium concentration,
whereas it was negatively correlated with polyphenol oxidase, glucosidase, and leucine aminopeptidase activity. This study

showed that reduction of microbial diversity suppresses crop growth by inhibiting soil nitrogen release.
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radiation sterilization

LI RS RHE S SRR R VAR Gl SR HER AR R R RS N B B GH AE AS T fiE
KREE L, B LR YRR IR R AR SIS TR B AR

SR, I RIFTE MY, ZIRBE 5 g A A5 PR UL AL, LSRR W 2 R AR il dnd
S P A A S 25 AT 9 2 PR Bl 2 W R 22 M R S0 R R ) B TR 2 0 A A R I i T 1y 2 RS
g, NIRRT A E I sk i % AR AR WA R , 2 2808T SR WA iR R A My ik A sh
OV, FAT, BUE R E Y 2 R T 8k 22O N S S K R A B B s L T S

BOIEEE /N B TR R A T L, AN AL GE I 43 T A W2 07 1 | A Pt B2 Pl Yk RO VR 18T 8 910 43T 3
SRS AR BB TR SE , B R RS BB I | I 4 2 R S AR ) R A T S K
5 PR T AR VR A A T s T M 2 R Y B P 2 v L SR R e e
YA AT | LA 25 D RE RS2 BIOR R R L A2, 0 Philippot 25 5% JH - 39 b 0 7 ¢
AR R W 2R, R R S RS A TR PR Bl 3 SRR PR AT 2 R D) Franklin A1 Mills 3% FH [R)RE (4
Tk, R BUBE R T4 2 REVE AR X A A B TR AL RE 0 B T SR, U MU W R SR B 7
o 2 AR E £ o S A S AL 6 B OIS R A K AR D, 7E RS R G A K B
A 75 4 Al , FE SR Bk A 25 0 0 T A T R AL IR0 T 110 2 R 5 R A K 1 06 2R AR A
PRET L BRI AR R ) SR B R SR A 1 R A S RS
Fy i A B L B AN 2 S T AR SR W S P A K 2R A SR R R T X AR AR A
FIRG IR B 1 5 5T 1S (B B R L W) 2 REPE SR A K 56 B B SEAR 5 L) e 1) 2 o T 2 4 9 ik
HE W) 2R T o O R AMIEER | A A KBRS 55T AR A

I, A S 1 9K B - RN R R B B R O T - MR e 4 26 7 o BF SR Al T MU E £
REVERR AR XT 1 5500 A0 E SR AR YRR MR A K BRI, LU A A 4 b 8 ) 2 R P A1
XY A = 1 1 T SR A

1 #R57EE

1.1 MR

Alamse s Aoy e BT, Al R A b E R B AL U ST ISR F 0—20 em B2 8 1
B, BB £ R PE N . £3E pH=7.61, LHEA MR 11.55 g/kg, 1% 0.68 ¢ ke™', BHE2HE
0.57 g/kg, EASE 16.71 mg/kg, FAER 6.99 mg/ kg, HAWE 42.78 mg/kg, TIEA R & & 65.64me/kg, T3
i 3mm i, GIBEAE I FRAR A B2 T, K BB F K& (B KK 15%) IRSIT& A,

http ; //www.ecologica.cn



18 31 KA A R Z R BRI AL I 1 B S A K B R 3

1.2 SRt S
1.2.1 IR

HRZe [ aRAL BB A PRI 1 kg, R AHE A AR S35 I MRS 2L 16 48 TR 50g & + F Ml s
Pz, FAth b 3L v O B2 Be A ™ SO TSR T ARG 60y % K B rh b AT TR A 2 2 K TR R
h 30kGy, LAEWFSGE I, 20kGy ML) K REARIEL Kot 9t A8 58 R H 30kGy K e , 228 A
HAWRKG R 25 C BRI — A VR A K, B LEERIIG .
1.2.2 IR b il A& A

TR BRI ZETC TR 5 I 50 g AR KR 1A 500 ml 120°C K 4liK , B K 0 3% S R e K
R A KR J3HE 400 rpm $5E4E 20 min, AE 2 1 ABH RS LB (3208 T1) , BAE DS A i 110
ml 1 5B T e A 990 ml K ZE 1K, F840TR AT, o8 107 A5 R R R MOR (100 T2) s Uil EX
10745 (3228 T3) M1 10745 (I8 2k T4) Fi B 1B

FERBE G B KRG 1 3R /N T B LR AR A R G TR T 56 i 1) 48 o T 1 338 in AL 20ml
TR, TR DA E R R A R R MOR 4 KE R, I RK Y BUE RS, 2R RS
RIS —W,25C &R o3 1 A
1.3 A

R B A% L SRR A ZE T RIS . FhFAE 30% B XK H R 30 min, C7E TG B SR ML
30 CHEERIFR MRS, AR 10 0%, BEKEK 150 ml, 5K E 2 om DL L FFAR R, &4
B S BRIAI—BUWT . DURHHKEUKGEHE, T ARSRLASRENSSh AR Mmtsy ™, ]
e F 5 AR A i A K AR R FRAE I NI B s MR R BT AR AR A SOAS I 9 23 7 T 2 T 0
IR HEAT , E BENLRE Sh A, PR R REHERR 2 SR M s i), AR S0 (4 AN [ b B 12257 3] 4 2
IR

2GS RAEAE D) R I S — 3R R R HET 4 °C R R SCE0 s D IR T R A AR
G,
1.4 WEH R

TSR R I SE OIS $2 b, b AR FIAR A3 FF SR A B ity (] SE 0 238 PR | SEAETE IR T 4RAF P 105 C R
30 min, ARSI 2 70 CHET R IEEH G E LW,

TMSREFR 3 B BRI E PR S AAERE S B 55, 1 N P K I5EE I T A A T L SRS 4 ST
BLECE RUE EEAT H R A G BE T A 3B NP K A e

T AR BTN < A (] S50 5 XU S e 0, SR F SR B L € 100 5 3 50 N (e AURA il
AR, AEHHL O E AL P A4 P i, B BRI JOE R B TR I S sk K

RGN E S BB ARZ AT E Y, PRI 1 g H3ETF 100 ml 7K i B HER R, B 200l £
At RO R 96 FLAALIR (B RE S 8 A FAT) AR AL N 50 wLI200pmmoll ™ I , 25 FI AL
P 50pL 8257 7KF 200 L A it B, BT BRGEAL T AL SOuL JIEHIFI 200l 25 857K, T K AR TERL
LA SOWL ARAE T (10 wmol /1. 4-F JETEHR ) Fil 200l FE GBI, S H PR ERFL R IA SOuL bR
JTAI 200l 5B FK . BRGNS L BIPEXS BE ECKARME R S B AR EAL 8 A FAT LR T 25 C R %
PR 1SR 4 b SRIGTERALHANA 10 WL 0.5moll™ 1) NaOH 455 S, SO 1 min J& FHEEAR I E 56 61, 4-
FF SR D T ) 2 ST R S ARSI Y K 43 31l 7E 365 nm Fi1 450 nm AL,
1.5 HdEab 3550

K Word 2010 Excel 2010 228 51F 3% 235 SPSS 18.0 B K )7 22 /0 M K PEMN A [F 38 bR b 22 5 | 3%
P, H R Pearson AH G 22 B0k 56 73 B AS [F]48 b (8] PR AR G

http ; //www.ecologica.cn



4 A E = 36 &

2 EREH

2.1 LIERUEY Z R R AR KA S

& 1 LA S B Y 2R DR A Y R R, T M T2 A B 25, T3 43
R T1 A T2, 53 HIREAR 23.3%F1 18.0% , T4 W R FHE 3 AL (T . T2 M T3) , 43 HIBEAR 73.7% 72.
0% 11 65.9% , AN[a 3R ZREE TSR (K 1), T1 F T2 %A BEES, T3 A B KT T1 A T2,
I3 AR 62.5%F11 60.9% , T4 B EAR T HE 3 ML (T T2 F1 T3) , 43 AR 59.2% 84.0% F11 84.

T% ., AN 3R SRS 2w (1), T2 b T1 B EFRAK 16.5% ,T3 H T2 B E A% 13.4% ,T4 L
T3 & F A 55.9% ; 1A ) LI GUAE M ZREME 4 FilsE 28 S i (| 1), T3 4B KT T1 A1 T2, 4391
FAR 38.1%F11 35.8% , T4 W FARTHE 3 MALHL(T1 T2 A1 T3) , 73 BIFEAR 71.7% . 70.7%F1 54.3%

10 50
a a
o 8F 2 ol 3 —1
FR I R 2
Eu —— b <
HE ¢l gE 30f
§ 2 ~
g 4z
® 3 4 KE
E S r 22 2 b
e =
Q 2 | ’_1_‘ Q 10 c
0 1 1 1 0 L 1 1 D
Tl T2 T3 T4 T1 T2 T3 T4
S0 - 400
a
a a
= 40| b B 300 |
£ — ; < il
=]
#®E 30f ) S b
d e M a0 L
) 8 % E]
EL 9L £
[ <
T‘:’ d ) c
8 " |—X—‘ 5 100 }
0 1 1 1 0 1 1 1
Tl T2 T3 T4 Tl T2 T3 T4
F BEA% %k Dilution

B 1 AE BRI S AR i S A K R 3R 4 IR R 320
Fig.1 Effects of soil microbial diversity on canola growth and nutrients uptake

T1.T2,T3 T4 535109 K8 LA FRRE 1.1077 (107* 107 oA I P L3R Y 11 b 28 5 A [ -1 387 O [) b #4111 22 5 2 (P<0.05)

22 HERUEYIZAENENT A RO R AR

N T3 W R T R S R (18 2) , T AR B TR A R MR P B T T4 R T3, A3 ik
T3 F1 T4 19 3.4 Fl 4.4 £%  Forb T2 T3 F1 T4 (S A EE . A MY SRS Z W (B 2) ,T3
AL PR+ SRR S R T B = T T2 M4, 435k T2 A1 T4 19 1.8 A1 2.1 £%,T1 T2 Al T4 MR AR E, +
SRR W) Z2 FEAE T 1 308 ARV B S o 3 22 5 (1 2) o S[R3 U W 2R 1 S R vk
FE (K 2),T2 t T4 5B FEA% 25.1% , Hrd T1 T2 FI T3 %A B 255,
2.3 IR Z T IR 5

T1 35 2 By A AU BG4 0 IR T T3 Fl T4, 535l BEAIC 35.8% 1 42.8% , T4 i 2575 T T1 Fl T2, 435l j& T1
T2 19 1.8 F11.6 %, T1 FIT2 2R A BE (K 3), T4 HIEHARIFGFEES ST T2, 2 T2 19 1.6 f%,T1,

http ; //www.ecologica.cn



18 4 KA A R Z R BRI AL I 1 B S A K B R 5

80 100 -
a
ey a
= o 80 -
. 60 | N
®= 1 g b
33 Z. g |
4@5 111%;2 60
& £ b
3 r £
BE Or 23
+ g E 5 40 + b
: HE
b} b <
S 20 - a b ) =
| ’—T—‘ %) 20 |
0 0
Tl T2 T3 T4 T1 T2 T3 T4
60
200
a a ab a
) a 160 |
S £ 1
g 0r a E b
al
§§ I gE 0| = b
ia,QE &M =
®e B
HE B3
z HE 80
S 20t §
3 =
7 3
40 |
0 0
Tl T T3 T4 Tl i) T3 T4
B(% %K Dilution

B2 AEMEYSHEEN TEFRFIRENZM
Fig.2 Effects of soil microbial diversity on soil available nutrients concentration

T1.T2 T3 T4 53531 KA T AR RE 1,107% 107 1075 R B - B i g Ak J 3 AN [ 5 B3R s S [) b JH ) 22 53 2 25 (P<0.05)

T2 F1 T3 Z (A1 BEPE2E S B8 30t W 2o e P ot - 3987 1 2 K Tl R - S8 7 ol T I 0 P Y I
FR
2.4 FHXMS T
2.4.1 ARSI B

A Pyt 5 - S A8 R B R A Al B A G MRS 3 TSR AE Y S R A U B
FHIEAHDC  MHOC R K 0.573 , 5 T A SR FE W2 TUHDC  HHOC R BN -0.594 (K1 4)
2.42 HERAEKE SRR PR OCHE

TR 5 A Wy S A 1 | B W T 1 A 9 R A IR O M 3 UM O FH R
B 5 -0.624  —0.622 F1-0.551, =B Wit 5 - S i M W il v AR G A B 3 (L 5)

3 e

ARHFFE LS AL TS A B o 2 A T el VR B A5 5P e n T AT, 5 AR R R i
AR, 1072 10741 10 IS AE i 70 B R R 6.5% 23.3%H173.9% (& 1) ;N P Il K W it 52 AH 5] 72 Ak B
(B 1), IR FE R 0, 78 I B4 8 1 o B A S R G, AR e ik 2Rt 5 A
SRS R GURR AR L MO AR AL W AV sl AR AT 2 1o 0 T MR A RIAR 38 T 22 R — R %) g 7 o 1 i
PSR WRA K, TR A S REMAE M 2R T ARESREY , B A SN E 3%
HiR, R, RO A S REMAEY 2R AR ES R E na v,

HRHE - e g A T AR B R R S L E R RSSO L, BT IR L e 2 A 2 20, o

http ; //www.ecologica.cn



S % 36 &
1.6 300 -
a
- | : B
= ab = ab ab
g ] B 2001
gy be g o b
=}
EE 08| ® 3
RE e g
R B
+HQ ) o 100
04 f &
0 1 1 1 0 1 1 1
T1 T2 T3 T4 Tl T2 T3 T4
800 - 150 -
a
a
~ 600 = a a
2= H o Erry 2 h
¥ a a . &%
ﬁ% 2 400 #s
BE %5
?j% 200 ne
0 1 1 1 0 1 1 1
T1 T2 T3 T4 Tl T2 T3 T4
FiBA% %L Dilution

3 TEREY SR D EREE R RN

Fig.3 Effects of soil microbial diversity on soil enzyme activity
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