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[FE]  BURREWTIR H I E R Y ARG XHIAZ ( Cryptomeria Fortunei) ' —FhARH ™ H AR E. 9 TIRITK
B ILMIAZ IR B AR 7 AR ST iz Pt A A7 SR A A AZ A K - 80 i 3@ 52 2017 45 3 A #2017 4F
10 A (IR 8 ) MR A B B RN % 5 48 pH (H  HEEE ST R O i A K AT SR O h
B R DS EEFRRS , TR A KB B DA SR 25 53R, & m® N 20 ¢ AL A R4 L
m’ SN 50 ¢ A A7 AR AL PR T3 ARG T A 2. e m? it 20 ¢ A AR AL AR AR RS i P
HE pH {8, H Re g B0 B A2 FUELR 25 B2 435I T I 19.3% (35.6% , IRVt 254 55 - HEE SR I0 3 0 Al R i D i A 2
T (P<0.05) . (HXTHIAZHIRE A K AR HE MIAZFEXT I 3855 B L RMIAZ 1 PSIT S R s e 1) i FRCRAE A
BE(P>0.05). B, A A RS SEMIAZ A 3R T X Biiih R B ILEIFZ B8 A — 5 1 TR ROR.
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Effect of Applying Quicklime on the Control of Tumor Disease of

Cryptomeria fortunei in Tianmu Mountain

Huang Haonan',Wen Guosheng',Pan Chunxia’

(1.School of Forestry and Bio-technology,Zhejiang A & F University , Hangzhou 311300, China)
(2.Zhejiang Anji County Bureau of Natural Resources and Planning, Huzhou 330523, China)

Abstract: Gall disease is a very serious disease on Cryptomeria fortunei in Zhejiang Tianmu Mountain national nature
reserve. In order to explore the effective prevention and control of Japanese cedar gall disease method, this study using
the method of quicklime processing fortunei soil by measuring in March 2017 and October 2017 (interval 8 months)
Japanese cedar sample size and the density of gallae,soil pH,soil nutrient content, new shoots, relative indices such as
chlorophyll content,the chlorophyll fluorescence parameters of leaves grow, discussion of quicklime method of Japanese
cedar gall disease prevention and cure effect. The results showed that the treatment of 20 g of quicklime per m” was more
effective than that of 50 g of quicklime per m*. Among them,20 g of quicklime group treatment for every m* can signifi-
cantly improve the soil pH value. The gall diameter and the gall density were decreased by 19.3% and 35.6%
respectively. At the same time, the content of soil nutrient element nitrite reductase was significantly increased (P<0.05).
However, the effects on the growth promotion of new shoots, the relative chlorophyll content of cryptomeria fortunei and
the maximum or potential quantum efficiency of the PSII of cryptomeria fortunei were not significant( P>0.05). There-
fore, the method of treating the growth soil of cryptomeria fortunei with quicklime has a certain effect on the prevention
and treatment of cryptomeria fortunei Cecilia in tianmu mountain.

Key words: Tianmu Mountain, quicklime application, Cryptomeria foriunet , tumor disease control, acid rain, chlorophyll

fluorescence
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P BRI SRR AW HE L 5 2R R, [ A5 ZRARTR M 25 FR PE R R A A, 3 1l - 3R AL, 5 | SBOMIAZ B i &
HE RIS KA BET  MIAZ AR ™ AR Ak, 51 T BURA SCHR T TR Sz e

YA PR I o SR ) 25 B A I AR W AT DA AR A I R 2 IRBEBE | % /K 25 75 Rk Tt 7% 25
SEAR. MOV SR I | TR T 38 1l 1) 45 0 SE AR It R SR S e A R 2. R LS e e Y R v A
R FEARAA pH A, 18055 40 M 22 v RE 7 ; IR SALGS A8, 5 0a) AR B8 4 5 Il /D 2 32 5 =, 5P DG B 8K
X T AR RGO, BRI R G IR O B K, R O AR - R AL, 0 AR AR A W T
P, R A REBTIR Al | B TR ATMR ; ST AR BE R B) i B2 /)y | A8 Ao 0 i B 433, s I LA Rl S5
T )7 SR P Xt R T % 2R bk R 4

ST HINAZ LI o B0 o [ EL TR I R AN T, i AT e — UL, ki 85 A 3 B 252 B0 1 S 3 LA
N8N ITS( Internal Transcribed Spacer) %?ﬁ”ﬁ’*ﬁ, 43 ) B2 A AZ B R R T RE R UL 8 2 B iR
H 1 ( Pestalotiopsis adusta) .7 B ( Botrysphaeria) UBSHI7C I8 B ( Cryptosporiopsts sp.) L7 H A
ATBFIE 5 B AN 5 DRI RO, 340 5 L5318 455 LS F 6  Preudomonas sp.) T B
SEMIAZ BRI R R 22—

TER B ILMIAZ B B 6 J7 T, A3 2 PRI T MIAZ R o £ S 9 SR IR, O T8 1 sl 24
VPR IR AR B ARG AR TR A MR Y R S R R 1 B TR a0 e ARG RIS
225 [ N AT A R T FE 35 ARAR IR ST AR B A A7 IR 0 R 398 04 O 1 T A R R,
K H ILWIAZ BRI Ba 3R 2%
1Bk
1.1 RiEIt

TEARAP DX AR R S BRI S S0 L DY e A S DL — B0 9 BRMDAZAY  BERR YT 2528 K b i dla
W1 FR B9 MRAMIZR 200 A B.C 4, X IRZL A 4110 3 BREIEZ (4R5 A1 A2 A3) B - HEAS /T
ARPE B LR 3 MRMIAZ (45 B1.B2.B3) 454 m? Jiifin 20 g 447K, C LLARBE 3 BRUIAZ (45 C1.C2.C3)
FetE m® BN 50 g A K. AR AT KRR BUE LIBIAZ R T B0 LA S m BRI TEBGE R . 7E 2017 4F 3
Fti A A RAE B LA, T H FRFE A AR B0 T Xof A BRLZH 16T R ZH (0 MIAZ 1A 7808 2% BE AR /N | 08 pH T3
BFRIUR FA A A R i SR PO S B TINAE  [R) X 4 Ab BRZE Y XS AAZ B
FE SRS, R TR IE A g, T 2017 4F 5 A RN 8 H 4y Bl Tl KA B, FE 2017 4F 10 A #4702 B
FEAR I E .

F1 9 HRUIEZREEROBSEKIER

Table 1 Morphological growth index of 9 species of cryptomeria fortunei

i TV MR/ m AR BobE £ )25/ cm Hg4%/ cm F i/ year A% R/ m
Al PARRFIRETE 350 AR 15~20 98 90 10
A2 HAREFIIEIE 350 AR 15~20 110 95 15
A3 HE AR 350 4185 15~20 95 86 13
Bl ARSI IS 350 2155 15~20 100 92 16
B2 PARRFIRETE 350 AR 15~20 90 102 10
B3 ARSI 350 4R 15~20 105 97 14
c1 HRARIRETE 350 L1355 15~20 110 93 14
2 HPLARIRE T 350 AR 15~20 120 100 13
C3 HARAFIRETE 350 AR 15~20 102 105 15

1.2 KEHE
1.2.1 23 pH 5 &R E WIS Z
FERIIAZ BB T Pl 35 ESORR o T P %) 18, 4T 9F 1Q - 150 JERAS R B 1+, Xof Wb Al b 4 72 s Y A2 1 O
FHZEIBKIEVE , SRJ5 1 A 33 hic s Bl 300 pH (8, A DL EIE TR 3 WO, eah, REtkee
ABL15 em~20 em JEEE A AR 50 g A7 0152560 200 5 4307, 4 BUH JCK B R A An 2 1 | W AR B e
B 80 JOEERETE A HUT A HUBOGRE 0 52 | Al R A J B ( S-NiR) F He )
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1.2.2 BIBEEAAZGN T
BR3¢ N e FH BN RO o 10 5 A SR B KB I R A B S 4 1 B8 o B0, SR T =T 05 g
R

R
= R R T

@Wﬁﬁﬁd\éﬁ{ﬂ" FE 7 TR RSk L NS I L e R AR B e /N B, B 35~ 34 (BLAE R i L

2 AP RERRMIAZAEAS 13 B0 5 AR ORI A A5 3 o 3 MR, HoR RS e e S i R e
~ﬁz KSR Ty 1 o AR A A T ).
1.2.3 #FHMAE KoL

TEAEARFERS 43 30 B A B A= K A ERE e T T 3 25wl 1) 45 9 B9 R /INRR BT A A 2%, FHVA 36 RO 2 9
iai‘%‘ﬂiﬁiféﬁmiﬂifn%ﬂﬁﬁf
1.2.4 Aasfetsg ko oym e

TR CRR AR 2 MIAZ AR 25 B O 1) IR 2% B 3 AR Mt o, R SPAD-502 A -2 2 5 il er
e B e R PR X 2R R B i R i R R e 6 IR, U B iz A2 R A A AR I 2 28 5
1.2.5 =HEEE RS eGnT

FH PAM-2100 {45534 R 9 AL (WALZ 24 /) 8 ) W e B A By s RS (F, L F,,
F/F,,ETR ,qN,qP,Yield). M4 2SS EIMIE 730 60 B S5 i Ab 3 S ab BRAT , 16 O 2 #R Al L 5
FHE R 7RG IR FE ARG B SR A [ 7 B PAM=2100 (#5256 AR A 4 Z 5O S BT 2 |
TEGIE BT 43 3 3 > Yield {8 ; WAL BT , 35576 D 2 BE AR BT RS LS Fr D gert, 28l Y 20 min J5
WE F/F HIH.
1.3 HiESH

iz I R GEit 3 i 207 223 F1 (One-way ANOVA ) J7 12X 8 B8 b AT W 2 L0

2 SRS

2.1 MEERKMEUIZEBERHZNE
Jiti A A T WIAZ B AR BRI AN 1 Bz W IRZH A LB AT C 41 3 A INE B9 3 RRMIEZ B8R B AR 38
B 535124 3.37 ¢m,3.39 em,3.45 cm; 10 A3 HIFZE0E BAZF-{E 5300 4.54 ¢m,2.74 ¢m,3.29 cm; Al LA
A3 H 2 10 B, A 20 BRI/ B K KR R 35.1% ;B 1 C 42098 LA K/
éj\jﬂJWEET 19.3% 1 4.5% ; Ut Bt A A R CEAIAZ A 4 38R W] LAFE — @ A8 B i s i A4 1
XN A AR T BB I A .

61 (a) _** ns ns 057 (b
5L 04
3
% 0 %
g4 -
5 02 0351
¢ z 5
m 3 % 1 0.1F
EE I
2 4.54 0 QU
2 [
3.37 339 3.45 -0.193
. 3.29 -0.11
1L 2.74 -|—
=02 «L
0 1 1 | _0 ’3 a 1 1 b |
3AGY 1036 3AMG 1036y 334y 1034 - Xof 4 AR A KA

Xof 4 W EATRAL WA R4
NS fRETE a=0.05 KRR WFIEE S AR R FERE 71 W%
B EARRLESENZEEERTN

Fig.1 The diameter of gall tumor changed after lime treatment
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2.2 MERKMUIZEBREENZNE

it A AT R T M 0 455 () S M AN 8] 2 iz, A B T C 2H 3 7 I MRS B8 435 B %) S 2448 43 501
(3.98.4.21.3.78) ~/m, 10 H I A MIAZ 80068 85 B () - Y8 30 0 (6.04 .2.72.2.79) ~/m. Z5RF W] 3
HZE 10 A, A LIWIF2 85 5% B & 3 (P<0.01) 381 T 52.6% ;B K1 C 41 M AZ B3 %5 B 43 Sl BRAIK T
35.6% 1 25.5%.

*

*
I
9

Tr (a) _** [ (b)
0.6
: T
6 L
0.5
"7 s 7
E 1 03F
PN 1 oal L0526
{fgL{( f/ N 0.1
X 3+ 0
= 6.04 T \T\
Bl G ol 378 el 0356 025
21,0, 2.79 -0.2F NR
e -0.3F 1
—04 1
0 L L ] -05 a L b L b ]
3AGY 1076y 3A6y 1074 3A4r 1074 XJREEH AR A IR

Xof 4 Ji A EARAL 2 A R
#x URTE 0=0.01 KPP T EFWZER, « RAFTFRAKERIERE.
B2 EEAKRGEMENZEERETL

Fig.2 The changes of gall density before and after lime treatment

2.3 FERZ&X L pH BIR2IE

XREHFIPIH AL B 3 A Gy F1 10 H 43 i 4% pH ®2 EEAKI T pH EHFIN
@ﬂﬁ—f%%ﬂﬂ%‘z 1 FHTZT—\‘ , *EE@EEK% }Eﬁﬁ 3 H ,ﬁ]\xd. ﬁg 2H Table 2 Effect of lime application on soil pH value

AUURIBC i/ S £ pH (80 255 (P> AL WEAS 31 paE 1001 pi
005) ,E@iaj‘)—(‘ﬂﬁﬁﬁ B 2H(F= 817,]):005) ﬂén C gﬂ A Al1-A3 6.69+0.52 6.84+0.42¢

. o B2 B1-B3 6.62+0.86 7.18+0.99"
(F=6.11,p=0.06) 13 10 A & pH {55 kb B FiT 4R A c4l  c1-c3 6.57:0.45 7.93+0.55°
BER R, WA M A KSGE T SRR . VE A T EEC R AE a=0.05 K- F 22 e W 5 ( FIA).

24 MEAKNTEEFRTENIME
2017 4% 3 F R Aot A= A AR BRAT A AL BRS04 10 F e 4540 BRALFN XS BRI MIAZ 7 T 454
Wl R AT AL SR SIS P i i i, 2 3 MRS it A TR i - BB N 3R 2 P R RE X A 4,
3BRMIAZAE 3 H 5 10 H A AV I ASERIA R (S-NiR) | B S AP & i 25 5N W38, i A IR AL B4
B4 NAHLFR A LR LE MG KX CH VT RIRIA R (S-NIR) &7 %5 3%,
£3 MERRNIEERTENYM

Table 3 Effect of lime application on soil nutrient elements

el Pt 1] TRE % LT (g/kg) SR (THE)/ (gke) BHHUE A8/ % S-NiR/( pmol/ (d-g))
A 3AH 0.37 0.45+0.05 10.44+0.86 5.25 6.46+0.62
B 41 10 A 0.36 0.47+0.06 10.05+0.98 5.29 6.42+0.69
cal 3A 0.43 0.46+0.03 12.69+0.93 5.82" 8.57+0.85
10 H 0.45 0.45+0.07 12.59+1.21 6.24° 9.42+0.74
3AH 0.43 0.47+0.05 12.69+1.11 5.82 8.41+0.72"
10 A 0.42 0.4620.04 13.10%1.13 5.75 9.79+0.95*

2.5 MEERKIUIAZFHEE RO

it A A IR AL PR 5 A5 AL PRZEMIAZRERS 3 H A1 10 H BETRS A K2 (5 3 Fias A B.C 3 4HIF2
B3 A HE R 43500 18.2 em  17.9 em Fl 17.3 em, 10 J MIAZRERS (7 24 5 RS K43 510 22.1 em.,
22.5 em 22.1 em, )\ 3 A& 10 A W2 F- XA o3 I3 I T 22% 26.1%F1 28%. 25 R W], Jiti 4 A Ak

PREMIAZ BB R A A 5 00 IR B2 B AR A A B 8 25 5 (P<0.05) |, U I A7 AR X A B v )
C S SN E (SR
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Fig.3 The new growth of Cryptomeria fortunei changed slightly before and after liming treatment
2.6 MEAERAKRHEMITEFEESEMEIT
Jith A A A B A A B MRS R AR I 28 i 25 SR UL IR 4 TGS SRt AR A A B A SR ) HR A 1)
WIAZ ARSI 2R R S 3 2 10 HARA T ORRIRRBE AN, D SPAD FHXT AR AL KA, % B2 SPAD
AN B HXT AR AR 23.2% A0 FE B 45 C AMIAZAIXT AR AL RSB K 15.5% F1 13.4% , I AE 3
H 10 H 0] it A= A R MIAZ A I 2 114 B 2 5 0 A e 3 HEx B A S 4 A e VR
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Fig. 4 The changes of relative chlorophyll content of Cryptomeria fortunei lime application
27 HBERKMNHERFEASHF,/F, KM
A=A KXSHIAZ F o/ F, AERSEMAANIE 5 R, 782017 4 3 7 4y, X5 BRZE it /b i A Ak BREH Fjt 22
AR BRLARIRZIY F,/ F, BIES5 519 0.726 ,0.703 55 0.692, Jifi /b i 41 RAL 3R 5 22 it A1 IR AL SR A IAZ HEAS
By F/F, A2 1.03,0.986 , 4231 T 1, 1 B AR A5 %5 IR AOMIAZ KSR BL A — 2L #E 10 A 0, i
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Fig. 5 The changes of relative F,/F, of Cryptomeria fortunei before and after before and after lime application
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