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different types of water treatment were applied to the reed ( Phragmites communis) to determine its photosynthetic
characteristics and chlorophyll fluorescence parameters. The treatments T1 (with soil being complete submerged 2cm) , T2
(with soil water content being 70 % to 100 % of field capacity), T3 (with soil water content 40% to 60 % of field
capacity ) simulated the conditions in the hydro-fluctuation belt. The content of photosynthetic pigment, leaf gas exchange
parameters , apparent resources use efficiency and chlorophyll fluorescence parameters of the reed ( Phragmites communis)
were clearly different for the three treatments. The Tl-plants (i. e. the flooded plants) had the lowest content of
photosynthetic pigment, while the T3-plants (i. e. the dry-treatment’ plants) had the highest carotenoids. The T1-plants
had the lowest apparent light use efficiency (LUE) , apparent CO, use efficiency ( CUE) , net photosynthetic rate (Pn) ,
electron transport rate ( ETR) and lowest photochemical quenching ( ¢P). However, compared to other plant species,
known to have high tolerance to inundation, the flooded reed ( Phragmites communis) had still a higher net photosynthetic
rate(17.067 mol-m™s'). This indicates that reed also has a high tolerance to inundation. The T2- and T3-plants had,
compared to the T1-plants, a high light use efficiency( LUE) , CO,use efficiency( CUE) and net photosynthetic rate( Pn) ,
electron transport rate (ETR) and photochemical quenching (gP). The water use efficiency (WUE) of T3-plants was the
highest, while that of the T2-plants was the lowest; In the T1-treatment the plants had the highest photochemical quantum
efficiency of photo-system II ( F'v /F'm ), while for the T2-treatment the highest photochemical quenching ( gP) was
found. The T3-plants had the highest electron transport rate ( ETR) and non- photochemical quenching ( NPQ ), which
indicated that under the high temperature and photosynthetical active radiation condition, those plants were able to protect
photosynthetic structures by increasing respiration and thermal dissipiation, and hence maintaining a high photosynthetic

2

rate(20. 47 pmol-m *>s™'). It was also demonstrated that the reed ( Phragmites communis) could not only tolerate water
submersion and wet condition but also endure drought. Therefore, The reed ( Phragmites communis) could be a precedent

species for restoration and rehabilitation of vegetation in the hydro-fluctuation belt of Three Gorges reservoir region.

Key Words: Three Gorges Reservoir Area; hydro-fluctuation belt; reed ( Phragmites communis ) ; heading stage; soil

moisture content ; photosynthetic physio-response; chlorophyll fluorescence parameters
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DU BOIRE o F 2T Bty 2k K TEVEHHA L, S AW B e R TR M I, B A B8
Fo/N TEEIRCREF , ER IS/, A TR SR E RIS AR, =R PR X 3 94 DR KA SR S
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¥ 20m, 35 0. 2m BOSETE , FLY 0. Sem JE 0 1 ( EE hEHEFE L2 B8 MESRIZ FRB L (B 20cm
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Ko T3 LHHIEEKE A KEE 40% ~60% , Ak OMHIEER 13.00 £/ HHEE,17.00 £HKE
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1.3 SEHSHIE

FIF L1-6400 506 AT5E AL ( EE Li-COR AR HATIE, WERM . EHKE ) 7E4e
JE TP R R HEAT I E (EAS B MR T 4%) o MUSEREIZE 9:00 ~ 1100 #5647, B H 3 W, MEM, & Li-
6400CO, §W3i , #% 4l CO, ¥k 7E 380mol -mol ™' IR 25°C , HIXHESE 60% , YA BB ST PAR) g B ) 5
BIT (T 5k 2 18 R ML RS AR R 2046 84> ) $5I7E 1000umol -m s ™" W 5E M A A (Pn) |
FEIBHAR(Tr) SILFBE(Gs) JHLE COWEE (Ci) XA HBH,

WA, 3K R FARER (WUE) = Pn/Tr!' 2 W BEFIFIRER (LUEapp) = Pn/PARY™'® W0 CO, | FI3k
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1.4 HEERTESHIE

FIF LI-6400 RGN E M7 (EE Li-COR ATA ) #EATIE , R AF LM E M E PSIL &t
2R (Fo/Fm) FIE T8 M2 (ETR) o BHHIBREE TERL 3h, SN EMAT0(F,) . REH— M
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(1200 pumol -m ™~ *s ") , 45 30s, FR5F 1 YRALFA K M6 (6000 wmol -m ~%s ™" | kbt A] 4 0. 8s) , M B Fm', A
ek, R ma YR ET 3s, & Fy' o mA RS G , BT IO, TR FH — MBI
g, BEL LB B ESEAFo(Fo = Fm - Fo) \PSIL B K 6L £33 (Fo/Fm) FH F 5383 2 ETR
(ETR = (Fm' - Fs)/ Fm' x PAR x0.5 x0.84) "' | [@5 , W58 oAb 2E 50 06 8 K R0 (qP) JIEHAL SR K B
¥ (NPQ) .
1.5 XAEERSENHINE

KA RE T B 752 EAMPORET (P E OB MEH A S E MR KT MRS
&, BTSRRI A A E S A IeRent i . BRI E 3 #R, EE 3 Ko
1.6 Sitath

BARGE 3B 2 B R A Microsoft Excel fl SPSS13.0 8454417, LM KBS AR A
SHR®BH A AR E GRS R RE R 25017 (one-way ANOVA) , F Duncan &
#H 4 (Duncan’s multiple range test) BG4 AR JEA MG RTIFENZR
2 ZERESH
2.1 HEHERKENEERPEAARNEN

TEAFREKEBEXHERZNNEEER. RHAASARSERS. STIUR T WARKBEER (XK
1) HEGEarh T2 2388 H T1 B9 54.2% f1 T3 (5 29.41% ; 432 b o T2 4515 H T1 By 60% #1 T3 &Y
15.7% , FELEE/KEBL, A EHE FESERN, T3 HEHE N RE5EER, S 5IRH T1 19 38.57%
MT2H15.7% , T1.T2 f1T3 BH5Z a/b 40515 3.88.3.40.2.87, HTI.T2 f T3 MG E5HKHE &
I HLEAR R T 3:1,

£1 TEFARSAENSERALGEESESMATEITER
Table 1 The results of ANOVA of the effects of different soil moisture content on the photosynthetic physio-characteristics of Phragmites

communis ( reed )

23 Parameter T1 T2 T3
M3 E a(# R E) chla(FW) (mg-g ') 1.09 +0.009¢ 2.38+0.012a 1.68 £0.014b
M43 % b(#FE) chlb(FW) (mg-g ') 0.28 +0.080c 0.70 +£0.017a 0.59 £0.017b
M43 % a/b chl(a/b) (mg-g™!) 3.88 £0.123a 3.40 +0.099b 2.872 0. 104¢
M43 E (a+b) (#FE)chl(a+b) (FW) (mg-g~!) 2.04 £0.054¢ 3.68 +0.027a 2.84 £0.023b
KEE PE(BRE) car(FW) (mg-g™") 0.43 £0.011c 0.59 +0.023b 0.70 +£0.004a
MR E/KWE PE chl (a+b) ear 4.73 £0.055b 6.23 £0.052a 4.05 £0.034c¢
B4 Pn (pmol-m~%s™1) 17.07 £0.620b 19.97 £1.22a 20.47 +2.150a
B HR Tr (mmo-m %57 1) 2.01 £0.073b 2.90 +0.092a 2.31 £0.256b
IRl CO, ¥ Ci (mmo-m™>s™") 93.80 +2.36a 66.47 £2.29¢ 75.17 £8.950b
SILFE Gs (mmo-m %s!) 0.11 £0.003a 0.12 +0.004a 0.12 +0.008a
K4y FI FAZLZR( WUE) ,water use efficiency ( pmol-mmol ~!) 8.48 £0.023b 6.90 £0.475¢ 8.87 £0.207a
Ye8EFI I3 (LUE) , light use efficiency ( mmol+mmol ') 0.017 £0.001b 0.020 £0.001a 0.021 £0. 002a
CO, FIFA%F(CUE) , CO, use efficiency (mmol ~'+mol ~1) 0.18 £0.002b 0.30 £0.080a 0.28 £0.032a

FHFabcERP=0.05 KFER,FW R RHFELRMGTMEME TI with soil being complete submerged 2cm; T2 with soil water content
being 70 % to 100 % of field capacity; T3 with soil water content 40% to 60 % of field capacity; a,b and c refer to different significance levels at 0. 05

level, FW refers to fresh weight
2.2 TIEHERKEXN RIS HS N

MELMLIER, DEAF S KEREERW T ER IS ER(Pr) FREER(Tr) JF CO,%KE
(Ci)o

PRI A E R Pn BARE R T3 >T2>T1,T1 5 T3 ARBEXRF(P=0.003<0.01),5 T2
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FREZR(P=0.01),MT2 5 T3 LBFEZR T3 T2 52.50% ,5% T1 §19.92% (£ 1),

FEARSKERXHTEERPW I T2HRFTIAT,HT25TI T3 ZRZFEE, M TL 5 T3
TREES. 5 Tr R MR, A COME G 2RI A T1 W FHEE K, H T2 1 T3 4518 41. 11% 1
24.79% , HALZ IR B EEF (K1),

TR S KEXNFERIPIN G TREEW , HBLEHE A T3 >T2 >T1,T3 B&E T T2, EFHEECS
3.69% 1L T1 5 19.92% (F 1),
2.3 TEEEERKEN T EREARIRA BN

M= 1 ATLLES , 28R E &K 2R BEE W= E K K2R %R (WUE) .CO, A R Z (CUE) FtER
FIRIRCR (LUE) .

TR S K BN ERBIK SRR (WUE) Em B2, T2 i WUE &&,T2 5 T1 #1 T3 ZEHHR
BEXE(P=0.000<0.01),T1 5 T3 2% 8% (P=0.018 <0.05),

FEERHAN R IR AR (LUE) B a# A T3 >T2 >T1,T1 5 T2 1 T3 ZHA BEZER,(HE T2
5T ZEEREER(P=0.634>0.05) (% 1),

T1 BFRM CO, FIFRE (CUE) Bflk, 5 T2 f T3 Z AR BEZF (P =0.000),1 T1 5 T3 Z[HTLE
FERGERILD,
2.4 TIEHEFRKEX A ERPIH-S RIS ENE W
2.4.1 MR F AR

WE 1A, RIEAFSKEHEBEE LR ERET R IHRIOL(F,) , T3 B Fol&m, 5 T2 fl T1 ZRfF
TR BEER,TI 5 T2 ZREZRAAE,
2.4.2 EEMK Fo/Fm Fo'/Fm' {7254k,

MK 1B T LAKIE , 23R &K EX PRSI 5 PSIT & JOBER R (Fo/Fm) B A 8.2 5 Tl
B PSH BROEHERF =B (F'o/F'm) &5, T3 BB, 5 TI M T2 ZRIFEREZSR,HTI 5 T2 X
AFEREER(P=0.641),
2.4.3 =B ETR 7354k

PR R R E R (ETR) ELEAFSKER G T ZABENEM(WE 1C) , T2 1 ETR &
B LT B 27.78% , tL T3 & 25.01% , H5 T1 f1 T3 Z MG BEER,
2.4.4 FEIEMHFH P A NPQ HZELL

AR S KERBEFLW T ERBMN F bR K R (qP) FEHEB 2R K RE(NPQ) , A
Bl 1D FTLAESR, T2 i qP &im A HZ RIFAREER XN NPQ TS, TI 5B ZAAEREER MT2 5T1
MT3ZEERARE.

HOr A DOFo 10 g O FFm 150 - ¢ O EIR 20 p 0P
08 ' [Fm' ~ NPQO
130 ' 1.5
12 0.6 100
0.4 50 1.0
110 0.2 0.5
100 | ] | 0 1 I 0 I 1 ) 0 1 |
T1 T2 T3 T1 T2 T3 T1 T2 T3 T1 T2 T3

B1 EARS KR ERAM SRS HR R (FIHE + frER)
Fig. 1 The effects of chlorophyll fluorescence parameters of Phragmites communis under different soil moisture content ( average + SE)
Fy : %11 %% Yt Initial fluorescence; ETR: Hl, T 4% 3% 7 % Electron transport rate; Fo/Fm: PSI & K 4k 2£ 3 %R Potential efficiency of primary
conversion flight energy of PSII ; F'o/F'm: PSIL AR FEE T2 & Actual efficiency of primary conversion of light energy of PSI;qP; Y fk2g7%
FEHE K ¥ Photochemical quenching coefficient; NPQ : JE k2B K 2 % Non-photochemical quenching coefficient; Legend (T1,T2,T3) is the
same as Table 1
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TERARSKBEESHBY LN LEAESE, AR, FOEEETFHERESEY T2
HIBE, T3 2, TL B/, BB EERHILL &K B7E 70% ~ 100% FEE T HA A B R A REAE .
ML A ERZEY I H S AR S BERNEM, HEEGRIENSERLRP RO Rk %
WA A BEAER, Wi e S A R o BRSO BT B IR B , S B U RFE RO AR,
RIEEE REMIERERE ™, LB ERIEEERRBHBESKT Y RSB —3,
MASAHSESBER—(FD) , XY MERTARBEECRERS, B7EE 6 T MERE,
BAEHGREEGERCRPER™ . Sk X g% ERAIEE A B ER, RS ~ &
EFERETHREPER. TR, EMLSEERNMIARELSAENENSELD A5G ROESE
B LB R TE LA X . AERANT, T3 BASAHLEEFRRERMS AR, i B BRI OLGF
PREAXI A ERHBE , 54 RO % A BRI TR,

TEKBAGT , MY RS A R R A E H LS R YRR 2K B EEREZ —, A5
2B, SEH AT SN K M BN A BRI K M TR 32 e , R KB ALBE 42d S5, W /KK THT 85 HH 38 lem ADBHZE
AR IREY 56% ~72% . B3I S 3 E AWK AL BRI SH TR KB s,
RIEF B K 60d S5, £ KT 0. 5m FKF 2m B EEOE-SE RS H12% 14.5.7. 51pmol -m s ™" FI
9. 15pmol-m s ™' YO B 5— R A L HDC A BB KB, ALRALT , Bl %
(AbFE 90d J5 ) T1 B ARE N 17. 067 pmol -m s ™' EEF iy B 405 60d LA RURE HH 17. 7% , YLAHE K
T T A KB RSB R KA, RA BRI KEIES

FE—ETGE A, BECR T 6 AR, R, B AR BRE TR IR E LR 2 WA T R A E
Beo MY WUE B—ABNREE R BBE & SRR AN B IFERT . ATREHT, T2 BARR
HZERE IR A (H T3 BA BB KK FRRER, X 5 R Bro0 s 5 0 RS K 4 Bria ik 420 2% &
— 3, UIIE Sk X g VA4, T8 1 b AR 0 28 (T3) 2 35 482 15 7K 40 1 PR 380 3R ok 17 b T B2 Bk Ak B
738

ERBRT A S E R S BB E B TR S R IO0R SHIRFEEL 3 g Rk
WHE, X 3 RARZAFER IEM KR X R, A ERAPGER L S3 RIOR Rk, B, TTLLE
TEXFHE S VISR IR G A R ABFE BB B . Jeb2 K (¢P) B PSIT KRR BT
BE P T AL o A A3, SE AL K A — e BRI T PS T BT OB FRHOR B, b e K
NPQ R BHyR PSIT R4k (. BRI HI LR BB T Ot A e T BB T LA RO T AR B O L RE 3R 20, R B
YR PSIL B BN A . RLWARHT,TL I F'o/F'm 58, T2 B9 P 58 B T1L 71 T2 fOEA AR
ARER,T3 19 NPQ 575, EIRFEAE HER, X5 T3 AW S N 28, RERRPHSE—3, TR,
PR DOR BRI AT, ISR B BHEFHX TEB L SMERB BRI EE, BER
— PRSI BT 78 R R AR R E R AR BRI B e, A BA R ESHR, BAT
IKEERIBE S, T B BT A R HOK O AR AE R T EHOR A /R IE ¥ 347 MR, B ETR BRI R A&
fehn b T 5, MU B T 130 2 S5 AR B A IO BT ThBE, T3 44 T I 7 338 5 3878 A B I FERRE ) Bk 40F1
PR K BT IR H B

WA, FEBHASRMET Fo/Fm BB/, RS2 HIRFIAE KA BB, B8 0 T S EH B TR,
Qiu™ 1 Lu™ 48 N7E BB MHA T Fo/Fm f F'o/F'm FRERIBES/D, FEE K 4 a2 B3t Fo/Fm
1 F'o/F'm FREREEEINR; 35 ™ B, E T2 &M T, RS 0 6k (Fo/Fm) B BIEK
FE/K 8 SRR 4 3 K IE % E RS RS E K BUROGIR PR AT, B R R 4R ik BB B B 3R, A T
BEAR PS T StAL 233 (Fo/Fm) KA BEE I Fo L FH Fo TRE, BATHZ AR T LU R4 S IR R
EHREWTREA . ALWEAMT, T3 8 Fo 8% TL.T2 B, T Fo/Fm fl F'o/F'm 8 T1 T2 1§, %4 28
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/N T3 Z&FAERT TL A T2 SRR BRI R AM (T5) , 30K M (T2) Fad i (T3) 27
FERBOVERRINERM . RERFRGLHH, ™ BB R R EE & T 2440, B REK A%
R IRFERLEE 1 & CO, MR R AR E R L RER A 1 At 580, LIk BE RS H A4 IE B AR K
S]:op8

FHUK 2 WA B AR A e B 2 AR SR R, TS ] AOHE 4 ) R B R R B LR ™, AR
B B = ok P X ST BR VLT R JH VR B AR AR P AR BT ATt B STIE S XL TR B AR KL
BRI —RE RERLRE ) , FA K+ 50K 72 B AR BA BOm i T 28, R R A SR AR IR R RIS BRI Y
JeERES MK RE S AR TR B8 S . BRI, 78 =k R K IHHIG B, 7 36 AR O bk R K T I AL UK
HEBRERARCEYT
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