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Abstract; In order to clarify photosynthetic and physiological characteristics of leaf of Phyllostachys
rivalis H. R. Zhao under flooding condition, the control group ( CK, normal water supplying) , moderate
flooding (T1, water surface higher than substrate surface 5 cm) and severe flooding (T2, water surface
higher than substrate surface 10 cm) treatment groups were set up, changes in photosynthetic gas
exchange parameters, light response curve, photosynthetic characteristic parameters, resource use
efficiency parameters, contents and ratios of photosynthetic pigments in leaf of two-year-old seedling of
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P. rivalis during continuously flooding for 360 d were analyzed. On this basis, adaptability of P. rivalis
to flooding environment was discussed. The results show that with prolonging of flooding time, most
photosynthetic and physiological parameters of two treatment groups appear the changing trend of
“increasing—decreasing—increasing” , and most parameters reach the peak value when flooding for 90 d
and reach the valley value when flooding for 270 d. Various photosynthetic and physiological parameters
of T1 group are generally higher than those of T2 group. When flooding for 30—180 d, compared with CK
group, net photosynthetic rate (Pn) , transpiration rate (Tr) , stomatal conductance (Gs), intercellular
CO, concentration ( Ci) and vapor pressure deficit of leaf surface ( Vpdl) of two treatment groups
decrease generally, apparent quantum yield (AQY) decreases significantly; limited stomatal value (Ls)
increases, while light saturation point (LSP) and light compensation point (LCP) increase significantly;
the maximum net photosynthetic rate (P, ) of Tl group decreases slightly, while that of T2 group
decreases significantly; but there are not obvious changes in water use efficiency ( WUE) , apparent CO,
use efficiency (CUE) and apparent light use efficiency (LUE) of two treatment groups. When flooding
for 270 and 360 d, compared with CK group, Pn, Tr, Gs, Ls and Vpdl values of two treatment groups
LSP, LCP, WUE, CUE and LUE values decrease significantly, only Ci value
increases; AQY value of T1 group decreases slightly, while that of T2 group decreases significantly.
Changing trend of light response curve of two treatment groups is similar to that of CK group, but
changing range of Pn value of two treatment groups is different with prolonging of flooding time, in which,
Pn value of T1 group is generally higher than that of T2 group. When flooding for 30 and 90 d, compared
with CK group, contents of chlorophyll & ( Chld) and total chlorophyll ( Chl) of Tl group increase
significantly in general, while those of T2 group decrease significantly in general; contents of chlorophyll
a (Chla) and carotenoid ( Car) and Chla/Chlb and Chl/Car values of two treatment groups also decrease
significantly. When flooding for 180 =360 d, only Chla/Chlb value of two treatment groups increases
significantly , while other photosynthetic pigment contents and ratios decrease significantly in general. The
comprehensive analysis result shows that the main reason for decreasing of Pn value of leaf of P. rivalis at

decrease, while their P

max %

early and middle flooding stages is stomatal limitation, while that at later stage is mainly non-stomatal
limitation. P. rivalis has stronger tolerance to flooding environment, and has a certain adaptability to
long-term flooding. In addition, efficiency of light energy conversion, utilization range to light radiation
and adaptability to light change of leaf of P. rivalis under moderate flooding condition all are higher than
those under severe flooding condition.

Key words: Phylllostachys rivalis H. R. Zhao; flooding; photosynthetic gas exchange parameter;
photosynthetic characteristics; resource use efficiency parameter; photosynthetic pigment

Je AR A KR B BE S A SR Al 3oF

W) RN, A7 LR A /K I AR <AL BB A T4 T

THYI VR N BE YW [T | S S e A BoA E 2 A
FIN S FEHE K0 2 0F R WA A T e G %
AL BE SR bR I ] P 222 R R A, T AN T o
FEPIH (06 3 AR AL T B S5 45 R I ] 52
TR SAL T TR R TR TR A
RO B (28 5 i R ZH S e 491 5 72 45 PR 38 )
REJEGA R T My B E R ol v AR Ay 3 T
AR IR OG5 R AL B AR I R, LAZE
FHEC R BB B BB T, PRI, 3 2656 5 RS S 4T
—EFREE 1 AT AR Sy ) s R T R AR Rk
SEHRBE ST SR DI K o3 R A 3 (BiK AL S8
FWIT) (OGP 71 VR Z R B SR R
RIA I 7 ZALICH] [ CO, [l 74 By BEL T 3 i, 20k
AR & B YRR AR, A FBOTRAOLAREN T

IF it Bt A sl g R Wi 2 G R A
TG CREMI 5 5% AL rY S AR, T HL B S 7E PR 45 78
A e a3 25 1 25 Bl OGS 10 3R 8] Y L AR IE
M RGN IEF 2™ (A HE KM 50 T AR A Rl
A (0 3 i S A e 2 S 0

AT ( Phyllostachys rivalis H. R. Zhao) 3 J& RAR
Bl (Poaceae ) WIFTJ& ( Phyllostachys Sieb. et Zucc.) 7KAT
2l (Sect. Heterocladae 7. P. Wang) , i & i AR 4T
it , EBAPATAEWTIL. KA D) AR S5, AE TR 3 5
WiE 55  PEEKIR o AT R SIEAR B Ay & 3, AT
PRz A 1 B PR AT DL AL S B i v
FPIRRAED S X5 55 R B A i 2 R AR R
BT 25T S0 A o0 A AT M 7 e K PR I E R
WK T FARAE A T, HAT, & T AT RIS



44 LENE7/ I AR RS N N

525 4%

SRR R AR W K PR BT T LHEAR AR S8 A2 W iy
Mgl AR e SR i M R AR ATy
T, FEAS b 457 1 AT SRR ) W K PR 1 3% 0 2E B i
JO7 SR, ELIEXGHRT A ik e 3 o e i [T L
e PP A o7 3008 7K A %) A PEATL A o oA

A A I A S R AIE T LB 0 ) '
F R RIK G AR B S IR Z [ G252
NG AR RSN R K 25 F T AT A (e AR
BSH SEm NI DA IES A TR A AR S
BOtE OR8N CER AT T IR, 1)
ARDT T WK 2R AT R BE A T B PR AP LA B
HXS IR B RE ST, DU R T A AT T 380 8 [X 45
AR P A 35 rb A 1 P SRR R T 2 28080

1 Bt RSB T %

1.1 #iER

AF 5 AL T W LA ek 2 T DRI 508 5 7 e el 1
12 DX I A R 2 KU AR AR 15,4 °C )
iy g AP et AR ARG S 5 ey ¥ 430 A —13.3 C 1 40.2 C,
H 1R KT 10 CHTESIFRIRZI 5 100 °C 4 H EE L
1850 ~1950 h, 4E¥TCFEWI 235 d, 4FERE/KE 1250 ~
1 600 mm , 3525 AU EE7E 80% LA |
1.2 ##

T 2012 4F 2 HAERFFE HL P BT A7 A i AR 42 B
2 AFEAINNIRAT BERROR B S B 6 SRR, BN
FEHEA — S H42(1.0+0.2) em  BEE (1. 03+0.38)
m ) (AT B R AR ) 42 32 em, B 42 23 em,
5 27 em BINE 2, B AL 10 #RS2AT; DL V(4
) V(A ) = 3:1 IRA ST E AR R I T, 15 e Ak
R 15 kg, BEARE RHUE H W Jf B AT 55 M
Fe S H RS P
1.3 A&
1.3.1 &Kz x WE3 MO, CK H (X
HETE R AR ) | e BN T AR fef 548 5% 5 ot 1 4 %
B K BARIFTE 85% JoAq s T1 20 (h MK ) | /K Ifi =
FEARTE 5 em , BV 7K BRI 2 0 Py b3 s 38
1 5% ;T2 2H (FEFEWEK) , /KT & 5L BT R M 10 em),
RIVRE X ¥ 7K R BE 2 S 7 vl b B Y 10% . T
2013 4F 4 A 15 H BT A S TR 4.3 m 98
3.3 m K 0.5 m /KR P i E T A EE ) RS Ak PEEH
40 %, BN L ANER

1.3.2 RARARZ-AHKGN T FEHIK 30,90,
180,270 #1360 d, &4 ¥R FEMLIEHR 3 45, 76 T A AT
W TFS 1) BCE 3 FIE 4 3R 0 s B b BE AL
TEEX 10 Ao il e S G A e S5, EllE 2 H
9.00 % 10:00, K LI1-6400 #5641 ( SEHE LI-
COR A ] ) 2 M | i ¥t 4 338 (P ) | 78 1H 3%
(Tr) JMEMH COMEIE(Ci) SALTFEE(Gs) (&R CO, M
JiE (Ca) R TR AT K 5 77 i ( Vpdl) 5 T B, S i
TEE % (PPFD) B 1 000 pmol + m™ - 7' 4K
T A 500 pmol « s MR T I FSCHE 158 AL BR i
B (Ls) KA FHRCE (WUE) (£ W o, F| FHRE %
(CUE) A MIEREFI FHACE (LUE)
1.3.3 kwpw&egnz  FEHK 30,90 ,180,270
1360 d, BRALBRLAREHLBER 3 %5, 76 A 17 1 TR
] NS 3 RIS 4 AR B o B AL L 10
Ko, Fe i AL e e 2 24 H 900 % 1000 F L1-6400
FEHELOE A A A A LE R C RN 22 i Rl iy h £k
I 5E i, PPED % 2 000 .1 800 .1 500 .1 200 .1 000 .
800,500,200 ,100 .80 .50 .20 10 wmol - m™ - s~', it
% CO,MPEBEN 370 ~390 mol + m™ -+ s I Fr L
WH 25 C ~30 C, = SAHRE 65% ~75% .
1.3.4 hé&&x4E09nE  FEHIK 30,90,180,
270 F1360 d, 53 R4 L3R i A5 FE i Ko S 1L 2
F AL BRI S 5 43 N FREU 0.5 ¢, SR R =
FRIEY RO B A R IR UV -2100 B4k
FEEETH (LR S5 R A AR A BR A R ) I 7 I BV AE D%
1+ 663 645 1470 nm ALY OG%E BE(E, B2 002 3 IR
AR P B G T3 28R a(Chla) (4R b(Chlb) |
SHERER (Chl) FMZEHAE b &K (Car) & =, IFHE
Chla/Chlb 1 Chl/Car {f.,
1.4 HHRABR ST

AL HIME (Ls) 7K 20 F H B3 (WUE) L W
CO, MR (CUE) M UERER FZCE (LUE ) 43l
MW ARX “Ls=1-CizCa™?!'” [ “WUE = Pn/Tr! 7 |
“CUE=Pn/Ci"* " #1“ LUE = Pn/PPFD ') " {15 | %
FH /N3 x} Pn 55 PPFD [a] 456 R FFAT LG 00T,
FERANPn=P, + (1-C, » O o)y 2717 (5
P NERREOEE R AQY SR i T80, C,
HERFDE T HOLEHFE T 0 HEIs, JeAMER
(LCP)RIEARX“LCP=P - In(C,)/AQY” {15 ;i
5E Pn ik P, Y 99% IS PPFD SAOGAEAIE (LSP) | i
BAXN“LSP=P, - In(100C,)/AQY*!”



554 4]

BN, A ARG T AT RS R R R AR

45

SIS BE R F EXCEL 2003 G843 B3k 7 %
FHFNRIVE 8136 5 K FH SPSS 20. 0 G843 B 45 14 %4 A 56
AT B R J5 2253 #1 (one—way ANOVA) |, JF%
Duncan’s Fi & W=k T2 HELE,

% RAn A
2.1 FRRAKEHE TN A

T
AR K S A TR AT I A RS e 2 R

2

K1 RRBEKFH TR

BRELHSHNENL (X2SD) Y

AR 1, R 1 UG . B K I ] 1 A K, 4%
S FRELFIATI B A T E RS S R 2 2 < Tt
E— AT E T AR b, H 280K 90 d i
IKFEAH FEWEK 270 d KSR (E,

#EK 30 d, T1 4L ( HREEHEAK, 7K IfT 5 32 o 2 1
5 em) U ZEREH R (Tr) 5 CK 4H (X IR, TF %K)
Z5FRE(P<0.05), H# CK H T/ 24.9% ; A0t
BEAMZHSHS CK AR FH 25 (P>0.05),
T2 2H (EE B K, /KT R SR I 10 em) (19350
AR (Pn) Tr AL B (Gs) 5l CK AT

Table 1 Changes in photosynthetic gas exchange parameters of leaf of Phyllostachys rivalis H. R. Zhao under different flooding conditions

(X+SD)V
fh g2 NNy I N SR et K/umol + s Net photosynthetic rate of leaf at different flooding times
Treatment group?’ 30 d 90 d 180 d 270 d 360 d
CK 9.05+0.72a 10.74+0.57a 8.41+0.15a 5.85+0.54a 9.03+0.31a
Tl 8.86+0.70a 11.47+0.26a 8.06+0.51a 4.73+0.19b 6.30+0.30b
T2 6.50+0.38b 9.04+0.29b 5.63+0. 15b 3.84+0.17c 4.61+0.46¢
LhFz? ANTRIE 7K S T] I ) 2% [P 1%/ mmol. + - 57! Transpiration rate of leaf at different flooding times
Treatment group®) 30 d 90 d 180 d 270 d 360 d
CK 1.73+0.05a 1.83+0.25a 1.22+0.24a 0.89+0. 15a 1.06+0.08a
Tl 1.30+0.00b 1.40+0.11b 1.23+0.05a 0.91+0.06a 0.96+0. 04ab
T2 1.25+0.12b 1.41+£0.15b 0.88+0.09b 0.94+0.03a 0.82+0.12b
Qb3 ASTRVHE A S B] - e (i 1] CO, MR/ umol -+ mol ™' Intercellular CO, concentration of leaf at different flooding times
Treatment groupz) 30d 90 d 180 d 270 d 360 d
CK 256.72+4.88a 256.30+17.9a 250.10+£10. 26a 304.85+10.61a 243.07+2.61b
Ti 260.74=11.12a 241.40+6.40a 245.25+13.19a 304.83+0.02a 301.23+8.97a
T2 223.59+15.32a 234.77+21.02a 217.30+11.78b 305.10+4. 36ab 324.50+23.08a
Jh LY TR} K E e B S LS /mol + m 2 . 57! Stomatal conductance of leaf at different flooding times
Treatment group®’ 30 d 90 d 180 d 270 d 360 d
CK 0.13+0.00a 0.14+0.01a 0.11+0.01a 0.07+0.02b 0.10+0.00a
Tl 0.13+0.00a 0.12+0.01a 0.10+0.02ab 0.08+0.00a 0.06+0.00 b
T2 0.09+0.00b 0.1220.0la 0.07+0.02b 0.05+0.02ab 0.06+0.00 b
fhFL2) ARV KR A S FLFREI{E  Limited stomatal value of leaf at different flooding times
Treatment group®’ 30 d 90 d 180 d 270 d 360 d
CK 0.36+0.01b 0.37+0.04a 0.36+0.03b 0.22+0.02a 0.39+0.01a
Tl 0.35+0.03b 0.40+0.01a 0.38+0.03ab 0.22+0.00a 0.23+0.03b
T2 0.43+0.03a 0.42+0.06a 0.45+0.03a 0.22+0.01a 0.17+0.05b
Jh 2R N[5 7K sk ] - T 4 A K YRR 75/ kPa Vapor pressure deficit of leaf surface at different flooding times
Treatment group®) 30 d 90 d 180 d 270 d 360 d
CK 1.34+0.33a 1.68+0.15a 1.64+0.11a 1.59+0.09a 1.61£0.12a
Tl 1.30+£0.28a 1.42+0.02b 1.41+0.00b 1.44+0.00b 1.53£0. 10a
T2 1.36+0.04a 1.45+0.12b 1.53+0.06ab 1.46+0.04b 1.49+0.06a

D &5 R RN FRE R R 25 5 B35 (P<0.05) Different small letters in the same column indicate the significant difference (P<0.05).
2 CK; ¥HHE(IEH K ) The control (normal water supplying) ; T1: FEF#E /K (/KI5 H 3BTRS em) Moderate flooding ( water surface higher than
substrate surface 5 cm) ; T2 K ( JK I I SR I 10 cm) Severe flooding ( water surface higher than substrate surface 10 cm).
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A-E: 4350 47K 30 .90 180,270 F1 360 d W[ A7 A6 1 fi £k Representing light response curve of leaf of P. rivalis when flooding for 30, 90,

180, 270 and 360 d, respectively.

Bl 1 AEEAEE TR R m R Mg e g
Fig. 1 Change in light response curve of leaf of Phyllostachys rivalis H. R. Zhao under different flooding conditions
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Table 2 Changes in photosynthetic characteristic parameters of leaf of Phyllostachys rivalis H. R. Zhao under different flooding conditions

(X+SD)Y
Ab 3R AN R K s ] i R R B R 6 A3 R/ wmol » m™2 - s™' The maximum net photosynthetic rate of leaf at different flooding times
Treatment
aroup?) 30 d 90 d 180 d 270 d 360 d
CK 9.834+1.370a 11.527+0.181a 8.908+0.477a 6.124+0.131a 9.219+0.544a
T1 9.390+0.579a 11.471+0.080a 8.434+0.535a 4.805+0.099b 6.005+0.355b
T2 6.263+0.692h 8.994+0.221h 5.880+0.090h 3.721+0. 105¢ 5.603+0.331b
Rb L2 S [) T8 7K B a] i 1 28 00 PR Apparent quantum yield of leaf at different flooding times
Treatment
group?’ 30d 90 d 180 d 270 d 360 d
CK 0.054+0.006a 0.065+0.002a 0.049+0.001a 0.033+0.001b 0.050+0.003a
T1 0.05120.006a 0.051+0.001b 0.043+0.001b 0.037+0.001a 0.046+0.003a
T2 0.038+0.004b 0.044+0.002¢ 0.036+0.001c 0.030+0.001c 0.038+0.002b
AbFLH S TR K B ) i R B G AR A A/ ol + m™2 + 7! Light saturation point of leaf at different flooding times
Treatment
group?) 30 d 90 d 180 d 270 d 360 d
CK 1 034.311+114.156a 893.651+21.906b 872.827+13.377b 845.764+18.027a 901.410+53.234a
T1 939.704+103.714a 1 140.074+27.946a 1 085.229+16.633a 636.482+13.566h 627.499+37.058b
T2 893.753+98.642a 621.649+15.238¢ 518.437+7.940¢ 364.429+7.767c 341.649+20.176¢
LbpHeg? ASTRIHE A S B] I e 6 ME2 s/ ol - m™2 - 87! Light compensation point of leaf at different flooding times
Treatment
group?) 30 d 90 d 180 d 270 d 360 d
CK 100.330+11.073a 23.104+0.566¢ 20.964+0.321¢ 13.886+0.296a 20.647+1.219a
T1 78.319+8. 644b 112.667+2.762a 79.906+1.225a 6.801+0. 145b 7.464+0.441a
T2 68.998+7.615b 46.412+1.138b 24.672+0.378b 14.000+0.298a 20.708+1.223h

D [R5 b AR RN FRER R 25 5 B35 (P<0.05) Different small letters

in the same column indicate the significant difference (P<0.05).

2)CK. Xif B ( ﬂ:ﬁﬁtﬂ() The control ( normal water supplying) ; TI ; H RS K ( JK I B LR IH 5 em) Moderate flooding ( water surface higher than
substrate surface 5 cm) ; T2 WK (K BB 10 cm) Severe flooding ( water surface higher than substrate surface 10 cm) .

7K 30 d,T1 4L LCP {H B F (K F CK 41,12 41
) P, AQY Fl LCP {H¥ . F LT CK 41,2 MbFEd
FIHACA RS ES CK A LB EE 5, #K 90
180 d, X T1 #Hf P, {H'5 CK 4H LW &2 5, Tl
T2 A HACERIESES CK AR B EES
K270 d,{U T2 41 LCP {5 CK A JC i % 2 5, Tl
T2 HHSOCERIESES CKAB AR EER.
WK 360 d,T1 200 P, FIl LCP {5 K% T2 1A 4 64

max

SAFSHY S CK HERBE,

H 3¢ 2 AT LAE AR [RIE KBS E] T1 A T2 49
PR P AQY \LSP Hl LCP 4 WG A4 E S 508
I EART CK 41, H T2 40 5 Lk 4 TGRS
BOSK LET T A
2.3 FREAEFHETAMHEZEMNALERSHH
T

ANTRLHE K S5 A T AT i e B 5 R F R S 0
AR ILER 3, 3 3 AT LUE . B K B R RE K, 454k
PREA ATt R 7K 2 R AR (WUE) (R0 CO, Rl
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B (CUE) MR MOGRER AR (LUE) ¥ 2 “ FH e —
FEAR—T e AR fb a3 O B e HE /K 90 d i35 )
AR 7EHE /K 270 d IAFIAE

HEK 30 d, A% T2 ( F R K, K g 3 R
10 em) ZHAY LUE {55 CK 2 (X BE4H  IEH k) 25
BT K, K T 5 LR R T S em) Fl T2
HIPHRFEFR RS EE CK AT R EET ,
7K 90 d,T1 #HH) WUE {E A1 T2 4 LUE {55 CK 4H %
S TR T2 A HRFTEMNUESEHE CK
IR EES, WK 180 d,1Y T2 41y CUE #1 LUE
5 CK 25 3 T1 Al T2 4 /Y HAY B IR A 3%

®3 AEBAEHETANHHERENALESHNTE (XSD)Y
Table 3

RS CK A& 2% 5, WK 270 F1360 d,TI
T2 AT IR AR SES CK A¥H B
E5, BIEEERE (#IK 360 d), T1 F1 T2 41
WUE {4 CK 243 %) F F% 23. 0% #1 34. 0% , CUE {H
B CK 459 R 43.2% 1 62.2% ,LUE % CK 21
SRR 33.3% M1 44. 4%

H 3R 3 AT LAE AN [AE K B ) T1 FR T2 2890
P Fr 5 WUE .CUE 1 LUE 3 30 % J5 A 2R S5
SR AT CK 41, H T2 4t A i bk 3 30w IR
BORSHURE PALT T4,

Changes in resource use efficiency parameters of leaf of Phyllostachys rivalis H. R. Zhao under different flooding conditions

(X+SD)V
LbFR2) AN TR KBSt ] i R R 7K 43R FZSCR / umol - mmol ™' Water use efficiency of leaf at different flooding times
Treatment group® 30 d 90 d 180 d 270 d 360 d
CK 5.231+1.209a 5.869+0.719h 6.893+1.276a 6.573+0.518a 8.519+0.916a
T1 6.815+1.314a 8.193+0.955a 6.553+0.529a 5.198+0.292h 6.563+0.588hb
T2 5.200+0.245a 6.411+0.490b 6.398+0.499a 4.085+0.048¢ 5.662+1.166h
bR VNG Ny GG LR ES U Co, FI B /mol » m™? + s~ Apparent CO, use efficiency of leaf at different flooding times
Treatment group®) 30 d 90 d 180 d 270 d 360 d
CK 0.035+0.002a 0.04420.004a 0.034+0.001a 0.021+0.001a 0.037+0.001a
T1 0.032+0.006a 0.045+0.002a 0.033+0.003a 0.016+0.001b 0.021+0.001b
T2 0.029+0.001a 0.039+0.005a 0.026+0.001hb 0.014+0.003b 0.014+0.002¢
fhHL2) TR K s [T ) R DG RE R FRICE. Apparent light use efficiency of leaf at different flooding times
Treatment group®’ 30 d 90 d 180 d 270 d 360 d
CK 0.009+0.001a 0.011+0.001a 0.008+0.001a 0.006+0.001a 0.009+0. 000a
T1 0.009+0.001a 0.01120.001a 0.008+0.001a 0.005+0. 000b 0.006+0.001b
T2 0.006+0.001b 0.009+0. 000b 0.006+0.001hb 0.004+0.000¢ 0.005+0.001¢

D )5 e S /] 1 /NG ik R 22 5 8 % (P<0.05) Different small letters in the same column indicate the significant difference (P<0.05).
2 CK; ¥ (IEHHBEK) The control (normal water supplying) ; T1: HEF#E/K (/KI5 H 3B 5 cm) Moderate flooding ( water surface higher than
substrate surface 5 cm) ; T2 T EEWE K (/KT LT 10 em) Severe flooding ( water surface higher than substrate surface 10 ¢cm).

2.4 FEBEBAEETIMIHRFAGEESERELL
[ELEt

ANEHE K AT T AT A AR & LT
HAAIE WL 4, 2 4 vJLUE L ORR K BT, 45
AEFRA AT BT 2£ 2R a( Chla) (2R b(Chlb) |
FKHE M E (Car) M4 E (Chl) & it ) Chla/Chlb
FI Chl/ Car (B LIIFFAE—E 225

#7K 30 d, T1 410 (%) Chla, Chlb, Car F1 Chl
R ME CK HTFE 9. 0% | 20.4% . 18. 8% I
11.5% ,H:Fp Chlb Car f1 Chl &5 CK 4l R B,
M T2 M 7 1iX 4 WidEin 5 CK L & 22 7.

¥E7K 90 d,T1 ZHM A Y Chla F1 Car & %S CK 2H 4351
TF& 27. 6% F130.3% , H. Chlb &4 CK 4715
55.2% , H 25 338 B 5 25 K7 i T2 43X
3 WidER Y CK 470 #2555 T1 M T2 200 J7 19 Chl
FHEYET CK 4] H¥ 25, K 180 ~360
d,T1 1 T2 441 A 4 Chla  Chlb Car F Chl 7 34
FRFEMRT CK 4,

4 AT LIE 7K 30 d, T1 A T2 4Ly Ar it
J 4 Chla/Chlb 1 Chl/Car A3 B Z{% T CK 4, &
7K 90 d,T1 M H i Chla/Chlb {8 2 /N T CK 41, 1
Chl/Car ff . 3% K F CK #; T2 4™ F (%) Chla/Chlb
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Chla/Chlb AL S T2 410t R (1) Chl/ Car {E 3 i 2 KT
CK 4, #7K 360 d,{¥ T1 2 F Y Chl/Chlb 5 CK
AR EES, T2 At A 1Y Chla/Chlb {H VA 2 44k
BFRAH M R Chl/ Car {HY 8 3 /NF CK 41,

Ml Chl/Car fH5 CK HTC B # 2 5, WK 180 d,T1 F1
T2 40 K8 Chla/Chlb {H 2 3% KT CK 41, 1 Chl/Car
HHEE /N CK 41, %K 270 d, 12 T1 410t 11
Chl/Car {5 CK 417G 325 5, T1 F1 T2 it A7 9

F4 FEBAEHTANIHEAERELEREENTNL(XSD)Y
Table 4 Changes in contents and ratios of photosynthetic pigments in leaf of Phyllostachys rivalis H. R. Zhao under different flooding conditions
(X+SD)"

ﬁiﬂéﬂZ) NE v ) KFR a o 15 a)/mg - g” ontent of chlorophyll a a) 1n leafl at difterent flooding times
4 NIRRTl R 43R @ 3% 5 (Chla) / ' f chlorophyll @ (Chla) in leaf at different flooding ti
Treatment group?’ 30 d 90 d 180 d 270 d 360 d
CK 3.34+0.13ab 2.68+ 0.10a 3.58+0. 13a 1.95+ 0.03a 3.46 £0.17a
T1 3.64 +0.27a 1.94 +0.29b 1.33 +0.05¢ 1.15 £0.12¢ 1.96 +0.06b
T2 3.22 +£0.05b 2.93 £0.22a 1.74 +0.07b 1.68 +0.26b 0.64 +0.10c
LbFZH? R[] s K s fal i 43R b 5 B (Chlb) /mg + ¢7' Content of chlorophyll b (Chlb) in leaf at different flooding times
Treatment group” 30 d 90 d 180 d 270 d 360 d
CK 0.93 +0.01b 2.32 +0.42b 0.96 +0.04a 0.56 +0.05a 0.87 +0.01a
Tl 1.12 0. 11a 3.60 £0.54a 0.32 +0.02¢ 0.32 +0.07b 0.43 +0.10b
T2 0.98 +0.04b 2.45 +0.41b 0.43 +0.02b 0.47 +0.06a 0.40 +0.01b
Kb FZE2) AN[EHE K B A (2R 8 N Z45H (Car) /mg » ¢! Content of carotenoid ( Car) in leaf at different flooding times
Treatment group®) 30 d 90 d 180 d 270 d 360 d
CK 0.69 +0.04b 1.32 +0.02a 0.82 £0.03a 0.65 +0.03a 0.69 +0.02a
Tl 0.82 +0.05a 0.92 +0.14b 0.42 +0.01c¢ 0.33 +0.02¢ 0.50 +0.08b
T2 0.69 +0.02b 1.41 £0.12a 0.53 +0.02b 0.47 +0.04b 0.28 +0.09¢
L AS[EHE K s ] i R (R S 4 A B (Chl) /mg - ¢! Content of total chlorophyll (Chl) in leaf at different flooding times
Treatment group?’ 30 d 90 d 180 d 270 d 360 d
CK 4.27 +0.13b 4.99 +0.34a 4.54 +0.17a 2.51 +0.02a 4.34 +0. 16a
Tl 4.76 +0.38a 5.54 +0.83a 1.65 +0.06c 1.47 £0.17¢ 2.39 +0.15b
T2 4.20 +0.08b 5.38 £0.62a 2.17 £0.09b 2.15 +0.20b 1.04 +0.10c¢
LhERLH2) STR] s K B[] F 1Y Chla/Chlb {H Chla/Chlb value in leaf at different flooding times
Treatment group” 30 d 90 d 180 d 270 d 360 d
CK 3.60 +0.12a 1.16 £0.23a 3.71 £0.02b 3.45 £0.12b 3.96 £0.25a
Tl 3.24 +0.08b 0.54 +0.00b 4.10 0. 16a 3.59 £0.33a 4.08 +0. 14a
T2 3.30 +0.09b 1.20 0. 11a 4.09 £0.03a 3.60 +0.37a 1.61 =1.61b
LhERZ2) ASTA) i K ISR P Y Chl/Car {H Chl/Car value in leaf at different flooding times
Treatment group®) 30d 90 d 180 d 270 d 360 d
CK 6.20 +0.18a 3.78 +0.25b 5.55 +0.04a 3.85 +0.13b 6.32 +0.13a
Tl 5.84 +0.10b 6.03 0. 12a 3.92 +0.06¢ 4.43 +0.25ab 4.77 £0.55b
T2 6.11 £0.17ab 3.82 £0.12b 4.12 +0.03b 4.59 +0.54a 3.76 £0.46b

N
H

1=t
|

D @31 Hh A [\ /N ’EFRIR 22 5 B 3% (P<0.05) Different small letters in the same column indicate the significant difference (P<0.05).
2 CK: XF M (IE# 7K ) The control ( normal water supplying) ; T1: HVEE#E /K (/K 1 5 3L R K IH 5 cm) Moderate flooding ( water surface higher than
substrate surface 5 ecm) ; T2 . éﬁ{(ﬁﬂ(( JK T s 3L R 2R 10 cm) Severe flooding ( water surface higher than substrate surface 10 cm).

HOLE R (Po) BERS BLEE WAL 1O & 1
3, R MR AT P T A e A X 0 358 2% A B DI 4 o 1

T g

BB B RAE BT A R AR W . Y Ak

B A RN ICI Y P (B 78 K R0 AT B R R E
TEMEKE B L TR E . (EKIREE 5 om BYZA1F
T, T BE B3R A FiANAZ ( Prerocarya stenoptera C.
DC.) A ETERFZEEK 1 a S5, R Y P {ERE A X 1
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B 54.16% > ; T A i 7 1) A B A2 B2 8K ( Quercus
variabilis B1.) %)) v 78 AR W K B 18] 26 F 50 d 5 4l
) Po (R E X R 9 0.00% ~25.00% 7,
ARG A K I [R]RE G, T RE R 7K 7K T e
FETRARTE S em) A1 T2 (FE B WK, K T (= H L ot & 1
10 cm) AT A1) Po AH34 52 < T —BRAR—T+
H AR S FEAERE K 90 d Ik B AE#E /K 270 d
A 8 28 45 {5 1T s K B[] 35 2] 270 A1 360 d, T1 il T2
AR Po (HABRERS A ] CK 41 (X HRAL, 1F # {4t
IK) B 50% LA L, FIERT O, a0 P R X K R
A AT L R BE 109 B K 3T K RS B B
SRIGTITAZHE T, BVART , #EK 30 ~ 180 d,2 MAb 3
IR A Po B ZEE R (Tr) VRALFE(Gs) |
JflE] CO, ¥R (Ci) AT K P5E 5 Bk ( Vpdl) Z{E T
CK 4, i ALBRHIE (Ls) #15 T CK 41 ; sk 270
360 d,2 PNAEFRZHAY P Tr Gs . Ls A1 Vpdl KT
CK 4, 1Y Ci{Hf T CK 41, UalH7E i /K A BE Y w9
(30 F190 d) AR 4] (180 d) , AT A Pn {H T R
F2 R PR kg AL BR ] 5 17 7 K A B Y S 3 (270 A
360 d) , H: P {E0F B AY 352 SRR DU S A A0 O A
TEPE TR, RIEAESFLBR I,

BREOCEH AR (P,,) R TR (AQY) |
SN 5 (LSP) FIOEHME i (LCP) 4 LA R iE S 4k
RHEM YA VA RS SCEERRR T LA
IR K 2 PR 555 0 B2 B ) B R AR Hop
AQY & MRS MG RE L AL SCR s hr 2 — , H 5610
G P (EAFAE B MG, A5 H, CK 41
1R i) AQY {4 0. 033 ~0. 065 pmol + wmol ™, 5
H R TR A 5 AQY {1 (0. 03 ~0.06) ) 5t
AR MAEH K AE R WA B i AQY {HEEA |
PHET CK 4, H AR WA TL 44M A f AQY 1
HCKARZIHBEZES A T2 401 AQY H Y
CK ¥ B E 25 UL P K &N A
B CRERE LA &, LA RE T, LSP R LCP 43 5]
RFEFN G HAEH KRB _LBRATT FRIG A48 4r, 8
S WA X 6B S R R Y AREIE g
7K 90 d B T1 447 R (% LSP Al LCP {H¥ % CK
5 2 T, VLA K AR AT e A Xt
SRS IR T BBl 38 K, R G IR B AR Ak Y 3 N RE
5, 7% W — S R FE A ¥ K AL B R EXHRTA (14 ) RE R
fiE 71 JCHA B

L0 V18 105 R FH 50 23 R B0 A A 0 %o ] B 3 355 v

JERE K A AT T 2 A IR G R FHKOF -
I B R WDE BE A FH &R (LUE ) B 17 R 4 % St fig
AR AR AR 0K | BEAE D 4B ) 8 15 38 I IR B8 91
£ 1 R 1K 43 % (WUE ) J&— 1 Al 4
i [0 52 F/K AT AERE 1 AR 48 05 70 5 iR Co,
FIFHALCHE (CUE ) W RE#% 52 WA P 4 WO i) i 25 57 Ak
MR RN AE (08 SR R B8 Y FE K S
TR T g T [ AR HCR T LUE , WUE Fl CUE
H ) AW #EK 30 ~ 180 d,2 AN K AL HEA
WA AR WUE  CUE Al LUE {H#5 5 CK 4170 8 3%
25 {HAEHE K 270 1360 d W) B EMLT CK 4, %
BT K AT, A I e (8 96 R R FH 8805 5 e K it
WA e, o WE K 180 d PN, TAIAT I H B e R
FHRCREA 323 W35 5200 5 7K 180 d LA b, ey %
KAy JEREF CO, W FI FHAL R 32 8] 2 5

K B A4 2E (Chl) FIZREH S N £ (Car)
BN S 50 A1 2 FP X RE B Wi A5 36 e 1k
IR IS B IR BT 1Y AR Ak sh A R L H ], A
FEI SN A EE M A LA FE BOBRE Y AT
o WEIK 30 d BT 2K Ak BEZE VT AT Y Chle £ &
o TEE T CK 4, H¥ 5 CK 410 5 2 5, Ui
IS 7K A BRI AT I G RE 4 AL BE T A S R 4/ 5
(R[] — B35, v B /K T S B0 A7 i i) Chlb F1 Car
A CK A 35 T T o v K Al T el A e e
B Chlb AT Car 5 fANEE CK 4 WS T , Ui B #E K £ 44
A R BE A I RN A% 3 E B R
7K 180 ~360 d, yl A I R ) B 3 o e E R T
CK 21, B KU1 98 7K A B AT S S0 A7 i v g - 4
NS>, WK 30 d, 2 A4k B4 fE) AT I )
Chla/Chlb H 70 I 3 25 SR 4 18 2K F CK 415 i K
360 d,T1 41/ Chla/Chlb {EBS & T CK 41, 1 T2 4111
Chla/Chlb {E ) i FEF CK 241, H1 T Chla/Chlb {EHfE
i S A B A A 1 SR PR L U PA AE
FEH ARG KK T B0 AT R 6478
FERWE, #EK 30 d,2 ASALBELLI A7 it A9 Chl/Car
{E 5 F IR T oMK T CK 41; M 7K 360 d,2 >k
411 Chl/Car {H ¥ W F KT CK 41, Hi:0 Ja 1018 7K i
BRI B Chl/ Car {A FRERTRES MR Car &
FhiA 5, iKW # K S 308 A Chl/ Car iR R A]
A5 0t Frp Chl S FRAL DA ARG R Rl
WA,

ZE LTI R AR BE WS K S50 AT e kol
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RE T B A% 2 AR FH BB ) 35 32 3] — o B2 B I R )
WATH R DOEE ISR SE LA R IES 8 B
FIHRCRSEROGA (O R & 25 Bl K B ) 22 4K 5
“Thm—FA—T = AR R H 2 B 5 i
7K 90 d Wik B  FEHE K 270 d Bk B4 A, Hip
Pn A EAIES] CK 409 50% L I, Heggmis , b
JEWHE K (K LR S5 em) 2004 FRIATIHEF Y
BIWOEA A FESHUAR 1 T E K (K =
AT 10 em) 2540, 156 I 6 /K AR 38 e o, g A7 it 1
A EHBHZ R WM, Bk LE, WA
IR EREE HAT B (TR 52 M, S i Kt Bfg — 2 Y
it Z BT .
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