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Abstract: The comparative experiment was carried out by the application of calcium cyanamide in the
amount of 600 kg/hm’ to the soil where the Lei bamboo plantation had been more than 5 years so as to
control the soil pathogens and improve the yield of bamboo shoot in Ling’an Lei bamboo forestry. To verify
the main factors affecting the recession of Ling’an Lei bamboo forestry, investigation on the changes of soil
traits and soil pathogens in the typical surface soil (0 - 20 cm) of Lei bamboo forestry was carried out in the
present study. The results showed that 18 types of pathogenic bacteria were detected; the soil acidity was
decreased dramatically, the lowest soil pH value reached 3.91; organic matter and available phosphorus
content of soil increased significantly, the highest available phosphorus content reached 1272.03 mg/kg in the
typical surface soil (0 - 20 cm) of Lei bamboo plantation more than five years without calcium cyanamide
treatment. In contrast, in the soil with the supply of calcium cyanamide, no pathogenic bacteria was identified;
soil acidity pH value reached 4.98, pH value increased by 1.07, showed statistical significant difference (P <
0.05).
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o OB TG TR AR e SR B R AR R TR AR, CSREGRE S 600 kg/hm® X TE 7T
MFIAE 5 4F LA _b 83T A B0 P AR o 38 70 R AT AR TR 398 5R 12(0~20 com) i R A PEAR AR L,
DATRIAIG e R PT AR RE B 1 T RER R o 45 SRR B, A 5 4E DL BT ARER 12(0~20 em) RE R LS b3,
o3 B B A A 18 AR, TR R RIS pH (EA R T 3.91, R AHIAHUTRTE R0 A I B,

TR S B e ATIA 1272.03 mg/kg. MR, SRANE A Y fE R R e A, TR
pH EHIAZE] T 4.98, Fem TR pH (A 1.07, IAEIMEE M % FIKF(P < 0.05).

BEWH: $HTAREIT AR T H (2009070009); #HTAE R LEE TR I “ARNEEE IR T H (200909001),
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1. 5l

5 1T (Phyllostachys praecox f. prevelnalis), IIf% 2
MR RAT BT T, BRA MR, PR
FHREESE . RREEI A, s KEERF . JE4ETT, 2012
SRR BRI AA 2.16 71 hm?, 4EFERIE 27.17
Ji ot N TARBEERFIRATH A ME ™. &R, sk
KRB S ER . B B G B 1h 2= AR A
KA mREE . BRI MAFR T Wi, &
FERFETTH, RO m T SR R A5 Rk
KX A UM, A IR AR, R
H g RS, SR R R I, PR
HEF RN MTUEIS. PTARIESE — REITTHR
FEIRILR, BN B 2058 TR S 32
1. VD E, FrEGEME S FLE, HITARE
SHIEN, EMEET RS KE SRR B
FC EU 4 2 BERL it FH AN 3R 78 SR FE . 2B B
RAE 7 2 0 H AR A AR 257 . ZRIR
THEE APHRETH B 55 L B it 2 H AT 76 AL
FREEET, (EXE R R A RS,
THEE TR LD, 3 S 2 TR S E A
SO +81= L bt e 22 B I 7 N w3 )2 e 5
M AR . AR A T A (T
CaCNo )X FiiE 5 4F DA _E R ATAR L3R EAT W #4022, DA
PR BT MOPIOREL DX ) 95 iR T B - R R AN AR
WHIBEFE, B AR N 2 B8 AT AR A B v A i 5 Rk
PR R P SR AR K

2. KNS RHE
2.1. SKHEHER

RIS B AE WL e 22 T BRI E e A, F 2009
3 HEFAE S TR — bR BB, 5 g
SOAME 1 AR 2, iR 1(fRIAR DAL R E LS
AbFR A3, HiER 2(fRIFR D2)& B E LS 600 kg/hm? Ak
HAE, FREE9H 11 HAWRE3 A 15 HoBRE
N 0~20 cm T AN [R] s e A SERE ot - 496955 TR B % 1
B PRAL A A EE R o

A 11 H FHE 12 H EAhRE AN

10

DU IREEA R, B RIE R MR e 5 10~15
cm FEEL, FALE EHE R 10~15 cm 20, BEHE
40 thm?®, ZHEFE 55 thm?. &H4EHE 3 O, I E 45
W5 AR 9 Ao A AE ST, MEALE— BN 45%
THLE A NEN:P:K = 15:15:15) 2.25 t/hm*.

22. SEWTE

2009 49 H 11 HEKZFEL 2010 3 H 15 HEZE
HEATBENLRAE FIREAS LA o BEAUREAS O R AE R FH 105
RFEVE: RTTAR R L RE A2 48 MR B T AR LR AR 1)
FEd s FETARE AR HE M CAE T R TR FELR 4L 1)
A AT A IR M LB AT IR SR A AR A
EEFRIIE, AV e ENMEEER, BN
B 58 BT VERRNTE R & Bk ok DA G U7 12 6 5 ikt
% I E R, H PCR 2041 5 ITS FEAIE «

M 45 . RIHZEE Agilent 6890 ZU A il
ARGt AR IEE NA 5778 BT 30C
AK 24 h )5, BN TSBA [EIAARE 7R3 85 7% 24 he
SR 5 G B SR R P R B B — PR RS 3% B TN A R TR
MR, $REURIIRR . % e Rm i A m % e
ARG - E MIDI A = JF K 1 2 T 2 0 48 f g
U 2 B %5 52 AT Y MIIS4.5(microbial identification
system)F1 LGS4.5(library generation software)3kf4 .
43 M 4 SR 5 Hde g v bR o R R 0 T DT R AS B AT
EL X o

PCR 73#1 5 ITS JFF0I5E : AR4fs LR KR40
BRI ITS DX FRTIE A 51 00 73 B8 S 48 B 64T PCR 973,
BRI 545 : Pl (5-AGAGTTTGATCATGGCTCA)
1 P2(5°-ACGGTTACCTTGTTACGACTT-3")., ¥ )%
MAAFR 20 pl[DNA R8T 1 ul; P1(10 pmol-L-1)0.5 pl;
P2(10 pmol-L-1)0.5 pl; 2 x Taq PCR StarMix 10 pul, XX
ZOKAMER 20 pl]e RPN 94 CHIAEYE 5 min;
94°CAE 25 s, 65°CIBK 25 s, 72°CHEM 1 min, JE
35 AMIEFR; 72°CHEM#H 5 min. /5 4CIEfF. PCR X
NiFE PTC-200 ZYRIEIAL FREAT, BL S wl RMRTE
1.0% M B i bE e Eadk A7 B kA, 452 1.5 kb K/h
(2% o ¥4 PCR =ik g BT A VI BOR ST A 7 o
W JF I o R4S 2B I 45 R AE GenBank( 5 3K
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SRR A 5 I E SR B ATV, R AR B
JZ 13 0~20 cm, KBRS METEANET, ¥
R SE I 2 fr, SEE 1 frilid 60 S ),
BN E L Ny AL Py AL KL pH: S
PRt fEHGE 100 S5, WE LAV, 2
No Hapthrdh: L3N H EE IR AL - &
EENGE, A& N HPEMEIIRENE, #HE N Hi
Ry BRI E, A RCP BB RN E, # K
F R B BB 2 81, A2 et iR K 1 mol/L KC1
ORI 2 mm B, SRS FH AR AE DR S I
SR I 2,

3. BFER5WL
3.1 BMENEEAMNTHIRERERNE

S B AR BA TR 7T R L g it A S k) 3
JE BRI, X 2009 4F 3 H it F AL S G AT AR
TARHAT P UCRAE b, BOER T it P A A S S AN it
FH &R AL A5 T A B ) - R4 1 S B DL S R 2 i 2=
Fo WFR 1 ATLUEH, AR RS 6 N H
Ji» BENLRFERIREM 3.3 x 10°(CFU/g) FIE 1.2 x
10*(CFU/g)s SEATAR FEl -1 973 J5 5 M\ 4.85 x 10°(CFU/g)
FBEZ 5.9 x 10°(CFU/g); 77 AR Bl LA SR B A 1.97
x 10%(CFU/g) F %% 2.9 x 10XCFU/g). M/ 1 ££)5,
BENLRAER R M 1.93 x 10%CFU/g)B& 2 8%, JEAT
M B - BE9 S EE A 7.92 x 10%CFU/g) 2 N%E, T
M B - BE9% S5 R A 8.7 x 10%CFU/g) i N%E . W 1
ATLAE RS 1 F )G, AR IEREHLREE
JRT FEATRREE L AE L FEAT R T AR ] A SR A A
MEAE NE, XRFFEE TR LA R K
993 Do B )20

3.2. ME WA IREE AR

D1 RFE A LI, PR B — L s e ik
18 FhémiE, 35 Alcaligenes faecalis(3% ™ BT i),
Arthrobacter pascens( i} #: B # ), Bacillus anthr-
acis(RJEAT ), Bacillus megaterium(E K 2 AIFT ),
Bacillus mycoides( ® Ik %F fid #/F & ) , Brevibacillus
parabrevis(F| %5 45 27 #4F ), Burkholderia cepacia(i
ZAA 7 I 14Y), Burkholderia cenocepacia(FE 2 77
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Table 1. Effect of calcium cyanamide on the quantity of soil
pathogen in the bamboo grove

R 1 EELAEHE R X R R E AR

o - 9H 11 Bz 3 H 15 HillE
RFFIR HH WHE(CFUl) R (CFUl)
DI BEATLRAT: 33x10° 1.93 x 10°

T 5.1 x10° 2.04 x 10°
BOAT AR LA 4.85x%10° 7.92 x 10°
AT 3.0 x 10° 2.6 x 10°
TR A 1.97 x 10° 8.7 x 10°
D2 BEHLA-AF 1.2 x 10*
T 47x10°
BN R b 5.9 x10°
BerT 40x10°
ST AR A 2.9 x 10?

FCE I %), Burkholderia anthina(PEZ411 58 F B VIII
A1), Burkholderia pyrrocinia(7: Z1H 7% K 1# 1X), Delftia
acidovorans( £ 2 # /K 4@ #F W) ,
sphaericus(# AT 1), Photobacterium angustum(%k
KOGHFE ), Paenibacillus favisporus( A % # 14 ) ,
Paenibacillus validus( 5t 2% 2 ffi 4+ 1% ) , Ralstonia
pickettii( 2 K %' /X M 4 B ) ,  Stenotrophomonas
maltophilia( /& Z #f 5§ 7& ¥ il B ) LA J&& Virgibacillus
pantothenticus(iZ FZ &7 ZF AT ) . 1 AR AP A
Ralstonia-pickettii #1 Bacillus anthracis. #8HZET51) 2%
S R T 20 R R 110 20 A S AN K o 3R A e TR R R
(Burkholderia cepacia complex, &K Bee)se —REAF
kA KA H 1 B BF, Burkholderia cepacia,
Burkholderia cenocepacia , Burkholderia anthina ,
Burkholderia pyrrocinia iX PY/NFf35 &+ Bee, HAET
Bt HECK L

M 2. 3 AT, Tl A b 2, ikt
BEATLRAE IR 205 7T AR BB 1 A, 38R 1 S
oK, wAEEAES B R R ERUR . ST
3 30 e 0o A A B S AR Ak BT 4T T el A
PER I, -3 S A AL B 2 5 A0 TR PR P B RO
A MK 2. 3 KB 1 BRI TARREE R T+
BT B R ] A R AR AR A 1 TR DR RT R e R A
B, G ER R L B E SR A TR
HH A A ) B P AR B A SR R e, 51 T A B A 1Y
Tne M 3 ATLLEH, TEHbHR 1 405 Rl DL 2 540

Lysinibacillus
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Table 2. The comparison of soil microbial species and isolation
frequency in the samples gathered between D1 plot and D2 plot
% 2.D1 5 D2 HIRWNE MR T ST EIRER LB

iR EES

Alcaligenes-faecalis

=
|}
)

Arthrobacter pascens
Bacillus anthracis
Bacillus-megaterium
Bacillus-mycoides
Brevibacillus-parabrevis
Burkholderia cepacia
Burkholderia cenocepacia
Burkholderia anthina
Burkholderia pyrrocinia
Delftia-acidovorans
Lysinibacillus sphaericus
Photobacterium-angustum
Paenibacillus favisporus
Paenibacillus validus
Ralstonia-pickettii

Stenotrophomonas-maltophilia
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Table 3. The comparison of bacteria species and isolation
frequency in the samples gathered between the autumn of 2009
and the spring of 2010
3R 3. 2009 SFRF|HA S 2010 FEFH AN EE MUK 5 SR

b
2009 FFRKEFE 2010 FEHEF
GRS & S
D1 D2 D1 D2
Alcaligenes-faecalis 1
Arthrobacter pascens - 1
Bacillus anthracis 1 1 2 2
Bacillus-megaterium 1 - - 1
Bacillus-mycoides - 1 1
Brevibacillus-parabrevis 1
Burkholderia cepacia - 1 1 1
Burkholderia cenocepacia 1 1 2 1
Burkholderia anthina - - 3 1
Burkholderia pyrrocinia 1
Delftia-acidovorans 1 1 1
Lysinibacillus sphaericus - - 2
Photobacterium-angustum
Paenibacillus favisporus 1 1 - 1
Paenibacillus validus 1
Ralstonia-pickettii 1 2 5
Stenotrophomonas-maltophilia - 1 2 3
Virgibacillus-pantothenticus - - 1
Bt 10 10 20 10
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Figure 1. The comparison of microbial species and quantity in the
samples gathered in D2 plot between the autumn of 2009 and the
spring of 2010
B 1. D2 3R 2009 SFRRFHEAS 2010 FEFHARME WA
REELR

LB 2w, FRUCHL T AN R AR IR B 5 N
PN ViR 7]

3.3. MEMNTEE A IR RE R

TR AL A it S 5 A 1 o AR Ak
RUER 4 REFANWELELIE pH 391, HHLUR
46.24 g/kg, &% 2.25 g/kg, &= 1.59 g/kg, =4 41.91
g/kg, BHARZ 227.09 mg/kg, A% 1272.03 mg/kg,
A 527.03 mg/kg, ZHNEMR 10.3 cmol/kg: B TTHL
TIAFH AL 3 pH 4.98, BHLE 46.00
g/kg, 4% 2.31 g/kg, 4=f 1.40 g/kg, 447 43.46 g/kg,
Bl 2 210.78 mg/kg, X0 1139.07 mg/kg, # 4R
542.41 mg/kg, ZZHERZ 3.70 cmol/kg; HIULATAFH,
BTESMRE S L b, K2 I BRI
%, F1(0~20 cm)J 13 pH {EEE] 3.91, LT
riE e KK pH 8 4.5~7.081, D2 BTk HIEL A
FALE A, + 35 pH {H P B, pH LT 2 4.98,
L D1 #2753 pH {4 1.07, Z&f# T H3EKMACILR;
Dl REFAELIE 3%, MR56 a7 H s ik
R & & 3.70 cmol/kg EFHZE 10.33 cmol/kg, 27 6.63
cmolkg: 1 D2 &R, MIKIKHT 3.97
cmol/kg FF#ZE 0.90 cmol/kg. X7 F AL E5AFE +

Copyright © 2013 Hanspub



A Bt P X B PR R i R SR B A I )

Table 4. Effects of calcium cyanamide on soil physical and chemical properties

® 4. EEMIEH A IR R AR

25 Hi A
FHOOLE AR AR AW AW BRE A am CoHR(emolke
Hi b pH (g/kg) (g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg) 2009 2010
FRE  EE
. 3901 4624 225 1.59 4191 227.09 + 127203 527.03+ 3.70 10.33
+0.81 +17.22 +0.52 +0.37 +16.75 49.27 +317.74 116.56 £1.19 £3.72
D2 498 46.00 231 1.40 43.46 210.78 1139.07 54241+ 3.97 0.90
+1.03 +15.94 +0.49 +0.29 +18.23 +37.40 +29121 137.27 157 +0.73

1, L8 pH EW RIS, B3] T BEMERKPEP <
0.05), MR TIERRILIER] T HUHRIRCR; 5
AP IR S B W G, SRR A AL
AL, ABRE MR B, W
FACHG AL B TR SRR PR 3 IR, e
X F R 8 pH A H .

4, #hig

TR IS F A5, T AR
FIRIE, ARORNKT TR AR R R R
2 E A A B AT AR AN R A R R
P T L BB LR S A I, 9 SR RIA E 1.97 < 10°, B
FhIE 18 . 4R RHF NI H TR LA
AR RCR, R AR 35 R B R
Az, REA RAMH LR R A SR, BERTAR R E
A o B EL 3G, 1 B A A R AT AR e —
SE T2 P LA A T 4 B 1 [ B AR 0 T A AR
MR, BT REAE I S, AR OV
A, AR, K I R K

CHEGE 5 EFETMA R 0, IERERAET
BE, REZIMHERUING, RAKH 115 pH
LR T 391, @R FRiEEKEEpH A, ©
B G R A R B R i, O R ET ARIR AL
MIE R R . X EER TR B K EAAE,
ffi+3% pH FF%, TIEREINK. S RgRAH,
FENE I LIRS, (FFH TR pH E R
AR ATAR LI A A, A LIE pH fH 3.91 HE
4,98, IEF| T REMZEFKFP <0.05); MR
TR R, HIAR] T REMZERKE.
FEARENE & S1% MMy, WM, fedd
e -4 pH E I RCR
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