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chinensis Nakai) Fl ¥ 2% 4 W 7 ( Pleioblastus
kongosanensis f. aureostriatus ) P!, & UL %) % H AT
P, HZASE R 2 R B B AU i 2, &4
( Neosinocalamus affinins ( Rendle) McClure ) | %
L1 2847 ( Dendroclamus farinosus ( Keng et Keng.
f.) Chia et H. L. Fung) . #:A4T ( P. bambusoides
Sieb. et Zucc.) A W4T ( P. sulphurea ( Carr.)
AViridis ') 551, UK s RBIRAEAT IR AT, 40
=~ AT (D. brandisii ( Munro ) Kurz) . AT
( D. giganteus Munro. ) FIEf AT ( D.semiscandens
Hsueh et D. Z. Li) ", BFIANFEAT P AOOGE A BRI
ZESFBOR, HEWOGAEHN FENZW A M
A, HEPTHREE R TR SRS AEERY,
V1832 2 HUFE A B AR 2 & R BRI AR
EREMBIRREE, RO, EY=EEN
Tof A ] I 0 P ARG R TR AR R 1 R, 24T
TGRS, AT R dE ) B AR R R 2 R
AL MRRROCRERI I CO, ML 2R3
FHPH 2 TR S FEMAR RN & B SRR AR
L7 LSRRI

AT ORI R« AT BRI, s o /N
R (Meliola sp.) MR ( Caodium spp.) o WF
Ha RN 5 HUAE AT AL I a3 H W R Y 26 TR
S, o IR VR A L THINTE B0 R A8 A B 5 R 1Y
Pt RAEY R . e TR E AT IX Y 2 A
W R AN, RERIW, MR IEmA R
BORBEBE L, A K R, g2,
SEEE D/ W it S TN 7 I R ¥ = SR
RO EEN, RWERERAR . ERKE
1, MR, MIME L, MIMkE5E, S
JoUt, S H B E AL A . ABFFE L
RGBT R AT R 5, i E 5 B
WS KBTI AR . AR ST AT R AR A A )
WHENT, LRETHN BRI KSR, K
ST AR S A PR LR .

1 Mk 5T ®

1.1 RXBE MR

RIRTE 2= F A4 P8 ROl K2R A A R el i
17, ZEHHET 1991 4F, HHuE A 1.3 4% hm?®, J&
BELCANSE AR R T A, LG | Fh 2 B B S8 i b X 45 Ff
B MR 160 2380, 253 JLAES | Rk

B, B —E B, ZEN T A BT AR
J7Ia], 102°45' E. 25°4'N, 4% 1920 m., ELHATH
SRR E S 147°C, iR E R 31.5C, KF
10°C B3 S A N 4 479.7°C, 4E PR KE N
1011.8 mm, FEEHF 5—10 Ay, HEFHEK
HHY 88.45%, FEV¥zEkE N 1867.7 mm, TR
W, A A7 7Y g 2R KR B A A R
T AFENRE,

1.2 REMEWEMESZH N

TRASA IS P 30 S R R L B L X, WA R
HIR i TR 2 —, Pilkam . 5N, Ric
VLN, JCZEBEDY , g, HAS, BRI S
A5 Pk, M E 7RI 50~1 500 m. K4
P ZEE AR, 5 R AR B IR FE T AT AR
o, AERERE, BB, 5 6~15m,
HA 4~10 cm, HU IR RS F L5040 T 0~20
em 2, HUFHEZEECE SN 10287 4 m M, AT
PR MBS A, 7RISR 15°C LLERTTF
hih ., BIEARAHRT 13~22 KU, @ E R
3HAIE 4 A aIraa &5, 25 A A 54
W, 6 A EashBkm, 7—9 A KRBKHE, 124
Je ARG SR WS, BUE 2 AT R M2, A4
PTG SRS o GBI ME AP . A BOR A
FEME, REMT—20°C I ACt T 2950, HWiRE
JEIR . HEK RAFH) 38, SHEKAS RIOMER, &
B B Ry R
1.3 KWHZE

(1) JEAFRPRIE . YIRS IEH Ak
MR EER . SEHL AR EEAR —B, T 2016 4F 10
18 H (M§K) , FEYMRATAR IE 5 Prbksy il ik £
2 AP AEREARAS 3 MR, ARARIEE R FHTE . AU S Y
MR A1 R TAR IS, U ARG, A 8:30—
17:30 BHBERR 1 h % 19k, IFEE 3 KECEY
fH. Li-6400XT ff #6624 H shid ot & 45
br, MERIFRCGRAE, 2SRW 3 500 sm”, K
SR 100 KPa, FF=ETHFA 2 emx3 cm,

(2) EbFFEME . EPTHAF R EE SR L 1)
AR S b, #8050 B L AFRAE RS B, 10 AT
M1, EE SR, AR R O] 0.02 mm )
DI R EERE . R AT LA 50 i rpeid T
100 & F, HA2 0.6 cm, 7E 80°C MR JE F 4L
W, BELRIFREARCANI oA R, IR S TR
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(3) Mo 3 e A BRER AR A o Ry R B IE K
TGRS JE i R iR S AL, A 2016 45
6—10 A, x5 AW ATEEERA (SP) | A
Y ALfE (SOD) & MEAN % (MDA) . It
GEE SRS . SPIE . FREUEEFE 0.2 g,
K% i, AE 595 nm KR I E
SR, A AR RS B A R, SOD.
MDA $# S5 7 5] JE SCERY . mHa 2 iR 42
T, I AR A B A BB 1 B B
KPR 1. By (% 1mm?) , KL
BUREFREL 0.25 ¢ CR5HE%] 0.01 g) AIRE T, H
R (NEA : OB - ZRIRKIRBI=45: 45 :
1.0) EAZE 20 mL 7ERGALERE 36 h, LIRIEW A
2N, RN IR A I 2 2R 4R
WA A649 FT A665, FII 42 & it
N i A

(4) SIS A E e o 43 B IE & il
YU AT AR BB 2 AR AR 45 20 B, PRIEARZ)
—E, FFHAREE BRI AT iR &
B BCF L 100 em K BEATFF Y I BEJR AN I it
HEARSFRR, BRI REE R (BEE =
ViBEIR/ Fun AR ) o RN AR EATFT . Ak
kR EE iR, BUREAT S Bk, AMETFE . AR RAT
e, 105°C AT 5, 85°C FHLTZRIEFaE, 184
TR,
1.4 EESH

BHEF ] Microsoft Excel 2007 F1 SPSS %k
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K 77.70%, GLI K AT IR Sl 80.72%, B
HOCIRGR BT, P EEIF, 7 15:30 24 X i

2.1

P ANEE, IEH RTINS 2 WA 1 6(E
) 64.39%, YR KA IEE 2 W H 0 T4 1 1g(E
(1) 67.32% YL IR & A7 I - B — 2 I AR
i, AR XEIAREEIREE . A R S AR TR N
WL, FRART HXDERER M 1, Y K &4
(% P, H S5 RAEAS T IE % K& 1 P, H 5 KAE,
P, H¥EMK T IEH K EATH) P, HIIE,

—— i ——

—_
[~) (=]

Net photosynthesis rates

HEOEA R (umol - m2-s7")
(=)}
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B1 EFMPRKREHH P, BEW
Fig. 1 Diurnal variation of net photosynthetic rate of
healthy and infected p. nigra var henonis

MR AEMSEZHRSEHN H T E
FH I 2 AT, OB R SR R R 224k
BB, KA 1Y B A A 5 R B A 20
o W 5P KT N SILTHE (Cond) |
Hali] CO, ¥RIE (C;) DAKZERHR (T,) AL
POILAR —F, WA P S IR —E, Cond 43
JE 10:30 A1 15:30 B 2 WAL, C; B TRV
e AR AE B WAL, T 16:30 5 W, PiE
T AEYIFE T 12:30 KB R KAE, ZJ5 Bk .
MASEUL, Je KA Cond, T, (AR L IF % K
£ ATHAK . Cond fH X 2] 48%~ 68%, T, A 1K
50%~70%. fHZ5E C KA, Y KT HIE R K
SIS, FHEH 18% A£4A, W&
PR — B, RGBS B WAL, H
16:30 J5, A _LFH#
2.3 MRXEHEHEXES T

Yo R AT Py EMR T IEW K&, ¥t s
YER T P, 5 HA 2 R A OC AT L3R Y
JE WK AT AVER I R R 28 . 1E R
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Fig.2 Diurnal change curves of gas exchange parameters of leaf of healthy and infected p. nigra var henonis tested

KA A R Z T I A T W3 1, BB EFEME (P<0.01) , HEZRES NN
% 1 AT, IE# K4 P, 5 Cond, T,. PAR  0.732, 0.599. 0.800, H:H# PAR 5 P, RYAH KR %k

x1 EERESMMERKREMN P, BSHMEFHEXXRER

Table 1 Correlations analysis of photosynthetic rate and other factors on healthy and infected P. nigra var henonis

7 Type [HF Factor P, Cond G T, T, C, RH PAR

A 0.732™ 1.000

B s 0.532 1.000

A —0.332" —0.68 1.000

B “ —0.592™ -0.128 1.000

A 0.599™ 0.531" 0.201 1.000

B o 0.314 0.771" 0.112 1.000

A 0.512° -0.332" 0.256™ 0.612" 1.000

B E 0.613" -0.332" -0.378 0.579™ 1.000

A 0.230 0.163" 0.059 0.231 -0.451" 1.000

B < —0.631" -0.261 0.135 0.339 -0.351" 1.000

A -0.119 0.273" 0.269 0.669" —0.130 0.803" 1.000

B kil -0.210 0.314° 0.364" 0.541" -0.213 0.298" 1.000

A 0.800™ —0.149" —0.541" 0.562" 0.456™ —0.669™ -0.801" 1.000

B PAR 0.432° 0.210° —0.491" 0.399™ 0.356™ —0.412™ -0.423" 1.000

TE: A ERBEKENT, B: YRR ENT, "R E AR, SRR MR

Note: A: healthy P. nigra var henonis, B: infected P. nigra var henonis,”” means extremely significant correlation, * means significant correlation.
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K, PARE®WP,MEFHF., P, 55
(T,) EEFEMHRL (P<0.05) , MM T, X5 PAR
WEIEMI, 5 PAR i F A (P<0.01) ,
5P, RREME (P<0.05) , 1 alH, Ju
K& C 5 C,. P, BB EMAEL (P<0.01) ,
AR R BT 5-0.592, —0.631, Cond 5 T, 4k
W IEAL (P<0.01) , T, X5 T,. RH Al PAR
B FIEAE (P<0.01) o WYL K 41T P,
() = T2 C Al Cyo
24 EKEMEESEREEREROTHES
MR REG AR, S 95EEMTERRN

WO A R AL, L 5 R A AR 2
TN P E AR — 1 B 2 AL IEHRK
AT R (1,10 mm ) R IK 447 5
B (L12mm) JCREFZES; IEW KSR
(057 gem?) B3 (P<0.05) /NFYYRIKEAT
FI i (0.66 grem™®) 5 IEH KA F A
GFa(1.06mgg') . MEEEDb (2.03mgg') &
WM ZE SR (mgg!) #EE (P<0.01) /b
TFYIR K SN E a (121 mgg!) . H5R
b (2.69mg-g") S MMEEELE (3.90mgg!') .

x2 EBREMRRKETERS & ERFE

Table 2 Physiological and photosynthetic characters for healthy and infected P. nigra var henonis

R 2 N
RKH HJELRE i ﬂ"% IH-%¢ % a Chlorophyll  M-4%2b Chlorophyll TR B 4% Fa/H 45 Kb
Type Leaf thicknessmm L Eslits al(mg-g ™) bl(mg-g ™) il il il Chla/Chlb

P gravity/(mg-mm>) e g contents/(mg-g )

A 1.10£0.09 a 0.57+0.03 b 1.06£0.10 b 2.03£0.62 b 3.09+40.04 b 0.45+0.03 b

B 1.12£0.08 a 0.66:0.02 a 1.2120.06 a 2.69+0.34 a 3.90£0.03 a 0.52+0.04 a

e ARRERGENT, BRI IRENT, R Hdin=5, NR/NG FRERIR 22 57 2.3 (P<0.05).

Note: A: healthy P. nigra var henonis, B: infected P. nigra var henonis. The number of data acquisition in this table is 5. Different lower case letters show

significant difference (P<0.05).

M3 3 A, KErTaRE B, nEHEE N
i AR E . YR 4 N EE bR
ERKZE (6—10 ) BB L. e K 47t
SRR MR IRA IR KSR, HEE R, sk
R OB, YK ST R S R
EE R TIEEKE. A9 AYE, Y9RKEr
MR S T, FRERIAT] 32%, MitbaiE
WIKET MR SE NEREEA 1%, A 10 H
5, YRR AT SRS L 40% 1Y R T R
R, THIER KSR NN, B
A 22%, IEH KGNS E S B B R AR A
HMZRMZESAREE (P>0.05) , M559% K4
MR B EES BE (P<0.05) .

AR T (SP) A VEHEGLL K 1%
HWARRDE G G EN FER A, mEIIH, N
6 3l 10 A6y, 1IE# K& S5 Y%K & A
AR A BEE I A A Ak 25 A 2 Tl A 22 57
B3 (P<0.05) , Y9 KEAm R SP & it if 244
IEHIRE TR, HESBE (P<0.05) , B
# SP ARBHT AR 22 R RS, RV TR
BRI, STHIEEIEA 9 AME, MR AYHEE

TPR, - Ydig B 4 i R i 1R R B I R IR K
SR, JEA 10 AR, Y9R K& 1) SP
b6 HAR FRET 49%.

A8 A ALY AL B (SOD) J2 A A P 7 15 5 v
DA BN EER I —, BRI B
P, BAEYIERNERH R E YR, k3
AL, IER RS YRR AT, 5y SOD A
AR Bt PR AR I TR RAIR, e A ad
P, YR K4 AT B SOD {H IR 48 T IEW K4
ri~24%, HEREBE (P<0.05) , JFFHTERY
HRIRFIER RSN, ARSI KR,
SOD fH TR T 65%.

W (MDA) ZAEYIE g A =, H
T 5 IR R ARG, R RS E
(I EAR R Z —, MDA {H i WA A 40 20 e s g
I AR, ZER A R W MDA B
AL, AT LA ECEE RN e 1) 3 B R 32 JBhaa 1
FRRED, R 3 T, fEAERK SR, IR FIYSR R K
ST, H R MDA {ECARRE 2 B a) %48 Ak i p
FrE, HEAARERW, YK 41T MDA {H LE 1
T TIE 100%, EETH, Gu K& MDA
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Table 3 The variation of physiological indicators of healthy and infected P. nigra var henonis

et EEz 6H15H 7THI1I5H 8H15H 9H15H 10515H

Type Factor June 15th July 15th August 15th September 15th October 15th
A Cr 2.49+0.26 Aa 2.51+0.11 Aa 2.44+0.01 Aa 2.20+0.17 Ab 2.10+£0.21 Ab
B 3.90+0.53 Ba 3.81+0.21 Ba 3.87+0.19 Ba 3.66+0.18 Bb 3.49+0.33 Bbc
A SP 36.65+2.01 Aa 32.13+1.76 Ab 28.97+2.03 Ac 24.88+1.73 Ad 20.11+4.63 Ae
B 34.21+£3.10 Ba 30.31+2.30 Bb 26.90+1.11 Be 20.14+2.01 Bd 16.74+1.31 Be
A SOD 154.23+£16.21 Aa 132.12+12.22 Ab 100.01£11.02 Ac 65.12+5.70 Ad 51.33+£7.01 Ae
B 295.63+22.32 Ba 265.45+21.43 Bb 199.99+19.12 Be 186.45+18.13 Bed 102.12+9.50 Be
A MDA 18.53+£1.91 Ad 22.63+1.76 Ac 29.89+2.03 Ab 40.54+2.73 Aa 42.99+4.63 Aa
B 28.36+3.10 Be 29.87+2.04 Bd 35.99+3.11 Be 48.56+2.03 Bb 59.33+£3.31 Ba

s A IR, B N ISR K EAT, R Hidin=5, CoAM G5 S &, SPARVEMEE A4 &, SODNM AN EALEEE 4, MDANK M & &,
[ K55 = B R A TR ) P AR [ 8 28 2 A P 22 5 86 35 (P<0.05) o ANTF)/IN'E 52 BEZ IR AN [R] N 1] PN ] — S 23 2 1] 22 53 {2k 3% (P<0.05)

Note: A: healthy P. nigra var henonis, B: infected P. nigra var henonis, the number of data acquisition in this table is 5. Cr means Total Chlorophyll
Content, SP means Soluble Protein Content, SOD means Superoxide Dismutase Activity, MDA means Malonaldehyde Content. Different capital letters show
significant difference among different types in the same time (P<0.05). Different lowercase letters indicate significant differences between the same types at

different time (P<0.05).

T IRA L IE R KRS 20%~53%, i
FAR I &7 A e B SR 53008 53% Fil 38%.
2.5 TGS EY =R

FE 4 FIHL, IEH KA TSIATHR R F e K
ST, BRI AR F R i AMEZE R A
BEA, MR, SkmERER LR B E (P<
0.05) o WFFEFBASTAT AT R JEL B mT LA g i< i 2
IR B . L. Mdkg s 28
RGBT 22 700, NF 4 A, IEH K
SVTRGIR IR TTHERER 22 R W2, W KEAT
JEREE AL (10.3420.18 ) KT YL JK 4 A7 1) J&E BE
(0.26+0.12)

MR A 77 ) B BB R R e R, R
ST VA5 T8 A VST A e €751 2 o3 SO I K7/ R U Z N Ve
WOAS FRRVRRAE B AR R, T A RV RE AT 5K
SYBCA R Z IR P N 4 FTAL, IEH K
TR Rk B AEY R (1 711.204186.38 g) i
FERTYIGIKAAT (1512.54+146.62g) , IEHIK
SRR, AL MR R K T YR K ST

(P<0.05) . IEH RGN AFRGE LRI LR
Iy WIRAT 52.27%, K 37.34%, M 10.39%, FLp ik
AN Rl B AR A 43 BE LG 2R A0 S AT 51.60%,
£i37.94%, ' 10.46%, MEZEFALZE (P>0.05) .
3 3t

(1) ARIRZE R R, 595 nl 5 25 5 e K
SR AERH, RBUKEAT Py, Cond. T,
SP ZFH R [RAIG, FNHEIN T ¢ AP R AR, T
JRERRT, o AR RO G RE T L E A
5 2 A2

SR, e FEE T RER Cond, MITTIH/D i
ANSALI CO, 1, HEMFEAR T P22, ARG 5E
YuIig K 4 1T U IE B RS AT G HRAR, @it
FAVE & R Z BN, IER RS AR
5 Cond /&2 W EAHXE (P<0.01) A, Huglep
WET 8 —2 0. Y5 1K 44T Cond FEAK,
P REAK, FOUA WAL, KULLITE, Je K
SRR Z B, SHER, 4SS

R4 ERRETHPRREMIIMEGESEMELR

Table 4 Biomass aboveground parts and modules of healthy and infected P. nigra var henonis

. btz p 1= e SRER
Type Ground DBH/em Tree Height under ~ Thickness
YP " diameter/ cm height /m branch/ m ratio/r

T Bes T o B E
Culm Branch Leaf Aboveground
weight/ g weight/ g weight/g biomass/ g

3.93a(0.71) 3.53a(0.78) 9.31 a(1.15)
B 3.27a(0.12) 2.83b(0.55) 7.65b(1.66)

4.58 a(1.90)
4.03 a(1.68)

0.34a(0.18) 894.48 a(108.51) 638.91a(92.29) 177.81 a(68.33) 1711.20 a(186.38)
0.26 b(0.12) 780.49 b(127.20) 573.91 b(191.73) 158.15 b(52.95) 1 512.54 b(146.62)

T AR &1, B NG K AT, R Edin=20, ARVNG FRER R AN RIS ) 22 57 B 35 (P<0.05).

Note: A: healthy P. nigra var henonis, B: infected P. nigra var henonis. The number of data acquisition in this table is 20. Lower case letters show

significant difference among different types (P<0.05).
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ZEMEIE, B EASEBEN. —Jm
T, 5 Cond 2 IEAC, M T, A A FAREFLICHL
BRI BGEEE, WS TORARER. 55—
M, T PhRmmRE—RKk ST, & T, e
THTFEPDEAVERY, Yok &0 T, BEAL, %
IR KA, 1 A BRI, BrLL
PR KBTI T, 22 W T IEH KT (50%~
70%) o IEW KA Ci leYem K ATk, BEE I
[B] (R HE RS BT IR, HJE 16:30 f5, A LA
P, RS FEOT BRSO, ERHDE A
VERI R [RIT i s e & =i, X SRR
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Influence of Sooty Blotch on Photosynthetic and Eco-physiological
Characteristics of Phyllostachys nigra var. henonis

LIU Wei-yi', HUI Chao-mao", LIU Guang-l*, LIU Guo-wi’, LUO Xuan-hang’, LIU Yong-jiao®

(1. Engineering Research Center of Sympodial Bamboo, Southwest Forestry University, Kunming 650224, Yunnan, China;
2. International Centre for Bamboo and Rattan, Key Laboratory of Bamboo and Rattan, Beijing 100102, China; 3. 222 Forest
Farm of Dongchuan District, Kunming, Kunming 654106, Yunnan, China)

Abstract: [Objective] To investigate the effect of sooty blotch on growth of Phyllostachys nigra var. henonis, and
provide a reference for scientific cultivation and management of this bamboo. [Method] Healthy and infected bam-
boo were selected as the experimental material. Li-6400 portable photosynthesis was used to measure the photosyn-
thetic characteristics of Ph. nigra var. henonis, and physiological characteristics, components and biomass were
measured in laboratory. Finally, the effects of sooty blotch were evaluated from the viewpoint of physiological meta-
bolism. [Result] (1) The results showed that the sooty blotch could affect the photosynthesis of Ph. nigra var. hen-
onis significantly, it can reduce the photosynthetic rate, stomatal conductance, and transpiration, but increase the in-
tercellular CO, concentration and chlorophyll content. The light intensity was the main factor affecting the photosyn-
thetic rate of healthy bamboo, while intercellular CO, concentration and the atmosphere CO, concentration were the
main factor affecting the photosynthetic rate of infected bamboo. (2) Once the bamboo was infected with sooty
blotch, its soluble protein ( SP) content decreased, while the superoxide dismutase (SOD) and malondialdehyde
(MDA) increased. Therefore, the speed of leaf degeneration accelerated, the function of transforming light into chem-
ical energy decreased. (3) The standing culms index of normal bamboo were larger than those of infected bamboo.
Except the difference of ground diameter and height under branches, the DBH, height of whole plant and thick wall
rate were significantly different (P<0.05), and the biomass of normal bamboo was significantly larger than that of in-
fected bamboo. [Conclusion] Sooty blotch affects the photosynthetic characteristics of Ph. nigra var. henonis, re-
duces its photosynthesis, changes the physiological indexes of leaves, and accelerates the decline of leaves, thus af-
fecting the index and biomass of Ph. nigra var. henonis, and reduces its productivity. The infected bamboo will be af-
fected not only on appearance, but also the whole bamboo forests. Chemical control is necessary to control over the
spread of sooty blotch. The bamboo forests should be pruned to control the appropriate density, and to ensure the
ventilation and light transmission, decrease the occurrence of disease.

Keywords: sooty blotch; Phyllostachys nigra var. henonis; photosynthetic; physiological indicators; biomass
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