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Effects of groundwater level on chlorophyll fluorescence characteristics of Tamarix hispida in
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Abstract ; Based on the monitoring data of groundwater level at the typical sections in lower reaches
of Tarim River, three survey plots nearby the ecological monitoring wells with groundwater depths
> 6 m were selected to investigate the chlorophyll fluorescence characteristics of Tamarix hispida
and its photosynthetic activity of PSII under effects of different groundwater depths. With increasing
groundwater depth, the chlorophyll fluorescence parameters such as actual photochemical efficiency
of PSTI in the light (@) , electron transport rate ( ETR) , and photochemistry quenching (g, ) of
T. hispida decreased, while the non-photochemistry quenching ( ¢y, NPQ) and the yield for dissi-
pation by down-regulation (Yy,,) increased remarkably, and the maximal photochemical efficiency
of PSIT (F /F_) maintained an optimum value. All the results suggested that the PSIT photosyn-
thetic activity of T. hispida under drought stress declined with increasing groundwater depth, and
the greater excess energy could result in more risk of photo-inhibition. However, the good adapta-
bility and drought tolerance of T. hispida could make its PSII not seriously damaged, though the
drought stress actually existed.

Key words: chlorophyll fluorescence; groundwater level; fluorescence quenching; photochemical
efficiency; Tarim River.

TRXMW AL WAL ZN T, FEaZs k2T RXASRGmIEE R 0,
FRIABE A O RE . I 47k | Bl & 2R AR 1L, TR IX PN R ) A AR O 57 31 4% Fh PR 55 38 19 52
W g R BB AR 3, 2z AR B K £ M, 3 B AT 9l v Y YT o R A 285 2R 45 i A A iy
B AR (40871059 e bt Bt DI (<50 mm) A ih JL - 915
T (2006BACOTA03-1) I “ P53 Z k" A A B it mi 0 FEZERA I (>2500 mm) ffi A BT+ a5, T
(XBBS200804) 32 3 K (K ) B A B AT e R 22 B0 Wi LA A

# # HINA/EE . E-mail: liwh@ ms. xjb. ac. en

2000-11-26 Ik ,2010-04-20 1. TERYE BRI BRI 20 D ip a1 Lk, B




1690 A

M

Ll SN RS N3 0P S SO /W e
UK G PR AR IR 2 50 A i FC P AT i Tl < A
WL, R RO SR TR TR E AU R b
FRARTA T Y A R A B R Y — 3 R R
I E A X — RN R R AR A

BEMI( Tamarix hispida ) SEAEMIRHEE S 2428
TEA A it 555 e, 2 AT T i 52 X
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ZFLJ B o T 45 4 R O X b TR K A7 14 8 A 43 B
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Tab. 1 Distance from river course to survey sites and
groundwater levels

P

Survey site

FRRT T B

Distance from

R KA

Groundwater level

river course (m) (m)
E, 550 6.36
Gs 800 7.48
Es 850 8.4




734 AR BNIEE: ;B LA i i K XM 2 3R DO 32 1) 1691

EETARIB RIS E K R (g, FERABOLE
VE AR v T A6 Ak 27 B iy Y 4 4R Y6 RE 17 45 AN g,
FEMHAMA LT EF R RN R SR
P RE AR T ) DU R (gy
FNPQ Sy % P45 28 Ak e 7 SRR AN ] 1) 4> D'
AR ZH) 5 1 R AR B )7 R Y 11
LT PERE AR R 77 & Yy s AR
AR
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(ppsn =(F,'-F)/F,’

ETR=®, xPARX0. 5x0. 84

F/F =(F -F)/F_

qp=(F,'-F)/(F,-F,")

qL:qPXFU VF

gy=1-(F '=F.")/(F -F))

NPQ=F_ /F '-1

Yypo=1-@,,~1/[ NPQ+1+q,(F,/F,~1)]""

Yyo=1/[ NPQ+1+q,(F /F -1)]
1.3 Hdukba

B3 BCE ¥ A SPSS 13,0 Bk E ok 17 4834
Br. i 3L B R 5 22 90 BT (one-way ANOVA ) [ LSD
ZH LA Pearson AH I 2 BOT A 36 %0 b 40 ds 22
ST 0 LA R AN [R] BR8] (4 AH G OC 5% 5 ] Sig-
maplot 9. 0 FI Excel #4748 b BRANHI K]
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Fig.1 Soil water content of survey plots with different ground-

water levels.
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Fig.2 Effects of PAR on @,q; and ETR of Tamarix hispida at

different survey plots.

Dy GIE R T PSILSEBR AL 2% 5 F 50K Actual photochemical effi-

ciency of PS II in the light; ETR ; B F {54 % Electron transport rate;

PAR 5 H 308 4T Photosynthetic active radiation; £, It K F1&

i3 % Maximum electron transport rate ; 1, ; -4 FIDE5E Semi-saturation

radiation intensity;a;%}]ﬁﬁ‘fﬂ% Initial slope.
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HE 3 FTLVE N FEHS KA A SN RE, AR 9.56% (15.47% 1 3.7% .6.97%.
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AL, 7E 1600 2R AN, Z )5, 6% T.VvPD K EEME E, M0 ETR 73311 G, Al Eg JHRAH0 =
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Fig.3 Diurnal change of chlorophyll fluorescence parameters of Tamarix hispida at different groundwater levels (mean+SE).

Dy JEIEN T PSILSEFR G2 FRF Actual photochemical efficiency of PSII in the light; ETR . B F{%i# 4% Electron transport rate;qp : Y61k
2ENER R UK ZEL Photochemical ChIF quenching index; gy . NPQ ; JE AL 22 4% K 2¢ Y K 2 EX Non-photochemical ChlF quenching index;
Yxpo ARSI AERUE F 7 i Yield for dissipation by down-regulation; Yy, : JEJE I M AE R FEHUR T & Yield of other non-photochemical losses;
PAR ; Y654 3UE 5T Photosynthetic active radiation; T': S Temperature of air; VPD ; 55 K IKE2E Vapor press deficit of air; RH : FAXTIEE Rel-
ative humidity.
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(THEs B3 LT, LB T KO T W, L THim e 14 .
K, HE, <G <E;. HHPTE 10.00—16:00 I Bt 2% 8
S (P<0.05),16:00 LAJR, 4% U8 45 25 6% 10 Y oL 1
Vo MBI, Vo W2 PAR Jh ik 7, = g +
10:00—14 ;00 25 (L2818 | L4 b BATDI] 22 5 R . 2% |
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ST Y 2R B E B E SFEM Y, 2 |
T FHRH L 7E 1600 KM, A B G, F, M1 it
7. 83% Fl 13. 89% . Ui WL T AR, Y [EHOK. Py P i
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1 B4 AR R AR RO i Tk PSIL Y76

B O AL 0 T (F/F, ) SR e ARRER PSIL Tt
PSIT 75621 F o A v v 7 B e R i o= 1 5 'Fig. 4 Maximu'm quantum yi'eld , p(?tf':ntial phOtosyr'lthet.ic .a(:tiv—
e P, i FIF, S RIRCE PSTT P 705 e 5 1 ity and electronic transportation activity of Tamarix hispida at
TR, i 4 A LR AR R KA AR
W F/F, 23 REB3E(P>0.05) BEUIRTRMIR F /0 TR By HEMN 00 R IR i K, BB TR T [
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different groundwater levels (mean+SE).
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Tab.2 Daily mean of chlorophyll fluorescence parameters of Tamarix hispida at different groundwater levels

25 Dy ETR  F/F, F/F, F,/F. . an NPQ Yaro Yro SWC  GWL
Survey site (%) (m)
E, 0.49 206. 14 0. 84 5.22 6.22 0. 65 0.52 1. 10 0.26 0.25 1.25 6.36
Gs 0.45 187. 62 0.82 4. 68 5. 68 0. 64 0.59 1.35 0.30 0.26 0. 68 7.48
Es 0.42 176. 11 0.82 4.67 5.67 0. 64 0.59 1.41 0.32 0.27 4.45 8.44

SR RIS EEE AN i H 8.:00—20:00 2k 7 ANEFBAUE I E. RIS K E A WA L 0 ~200 em H T EIKE Data of
chlorophyll fluorescence parameters represented average value of seven periods from 8:00 to 20:00. Data of soil water content represented average value of
thirteen layers from surface to depths of 2 meters. @ DGE N R PSITSZFRYGAL 22 F A% Actual photochemical efficiency of PSII in the light; ETR .
B TfE4i# R Electron transport rate; F,/F, : PSII fi K6 b2 F 7 Maximum photochemical efficiency of PSIL; F,/F, . PSII {#7E & 16 M Po-
tential photosynthetic activity of PSIL; F, /F, . PSIl B T4 3% #: Electron transport activity of PSIL;qp : J6Ab 2 K R %L Photochemical quenching in-
dex;qy ,NPQE'FJ“ﬁﬂﬁ'?L’ZZF—DZ/%%( Non-photochemical quenching index; YM’Q T PERE R AR ELE 77 i Yield for dissipation by down-regulation; Yy :
JEVE T MR R FE R 77 & Yield of other non-photochemical losses ; SWC ; {25 15, 0 ~ 200 cm S A 4E 2 K it Soil water content mean at depths 0—
200 cm of survey plots; GWL 3 T 7K{3i Groundwater level ; PAR ; Y476 545 41 Photosynthetic active radiation; T:* T Temperature of air; VPD:%5S,
HHIK IR EZE Vapor press deficit of air;RH;)fEXﬂ'&:'kg Relative humidity. E,,Gs,E; B k==t A= Survey sites. FIA] The same below.
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Tab.3 Correlation coefficient between environmental factors and chlorophyll fluorescence parameters of Tamarix hispida at

different groundwater levels

giféj.:sile Dy ETR qp N NPQ Yiro Yyo F./F, F./F, F.,/F
E, PAR -0.905"* 0.939** -0.775 " 0.979 " * 0.955* " 0.887 " 0.771* - - -
0. 005 0. 002 0.041 0. 000 0. 001 0. 008 0. 043
T -0.931""  0.769 " -0.923** 0.901" " 0.869 " 0.966 " * 0.478 - - -
0. 002 0.043 0. 003 0. 006 0.011 0. 000 0.278
VPD -0.925** 0.710 -0.928"* 0.870* 0.841°" 0.961** 0. 462 - - -
0. 003 0.074 0.003 0.011 0.018 0. 001 0. 296
RH 0.897** -0.664 0.931"" -0.831" -0.807 " -0.941" "  -0.389 - - -
0. 006 0. 104 0. 002 0. 020 0. 028 0. 002 0. 389
Gs PAR -0.954"* 0.947*" -0. 703 0.958 * 0.998 " * 0.967 " 0.768 * - - -
0. 001 0. 001 0.078 0. 001 0. 000 0. 000 0. 044
T -0.924" "  0.769 " -0.838" 0.901 * 0.839" 0.909 " * 0.783 " - - -
0. 003 0.043 0.019 0. 006 0.018 0. 005 0. 038
VPD -0.893** 0.704 -0.876" " 0.843* 0.799 * 0.867 " 0.795 " - - -
0. 007 0.078 0.010 0.017 0. 031 0.011 0.033
RH 0.873* -0.670 0.836" -0.840" -0.739 -0.847" -0.769 " - - -
0.010 0. 099 0.019 0.018 0. 058 0.016 0. 043
ES PAR -0.950"* 0.973** -0.969" " 0.936" " 0.984" " 0.949 " * 0.839 " - - -
0.001 0. 000 0. 000 0. 002 0. 000 0.001 0.018
T -0.916" " 0.831" -0.902" " 0.89%4" 0.883" " 0.849 " 0.938" " - - -
0. 004 0.021 0. 005 0. 007 0. 008 0.016 0. 002
VPD -0.862" 0.770 * -0. 866 " 0.830" 0.831" 0.781°" 0.930" " - - -
0.013 0.043 0.012 0.021 0. 020 0.038 0. 002
RH 0.861" -0. 745 0.844" -0.840" -0.805 " -0.774" -0.927" " - - -
0.013 0. 055 0.017 0.018 0. 029 0.041 0. 003
GWL -0.999* -0.996 -0. 887 0. 887 0.957 0.989 0.999 * -0.925 -0.900 -0. 900
0.024 0. 057 0. 305 0. 305 0. 188 0.093 0.028 0. 248 0. 287 0.287
SWC -0.734 -0. 698 -0.374 0.374 0. 537 0. 657 0.787 -0. 455 —-0. 400 -0. 400
0. 475 0. 508 0.756 0.756 0.639 0. 544 0.423 0. 699 0.738 0.738

# P<0.05; * * P<0.01. B FREE R 5 BT 3 WY 2 475008 200 3R M 5C R 40 (_BAT) MR #E #E7KF (R 47) The data corresponding to each

enviormental foctors indicated correlation coefficient (upper) and significant level (down) , respectively.

A (P>0.05) , SRS T5 R iE B K. B
MR KN R, F/F, 5 F /F, 55T e
E, FALRRAIN AR B 2500 B S Y 0 Gy S
11.54% M 9.51% ,1fi E; JAEMWI0Y F /F, M F,/F,
FEIE A 5 K, 43 3K F E, JF AL B A0 8.2% A
6.42% .
2.5 BRMIER R 9SS RS T (B AH 6 OG
ES

M3 2 o LLAE W, BT KA T B, A0
@i ETR . F./F F/F F_/F, Flq, 1A E R
JERRAIR, 1T g JNPQ Yoo I Yy T AR AR EE 11
T AT IR (R 3) , @ 1 Yo S HE T 7K AL
WFAK(P<0.05) , HAM 4R POESH 51 R K
PAHRMEAR 3 (P>0.05) , {H A & R EITE 0. 85
DL b 9S40 HAR R 198 45 50 0 ~ 200 em 1
B K A AR A I s BRI A 45 2
SR PAR WEME BR ETR T Yy fb, A%

NSHL 5 T VPD F1 RH B F M 5(P<0.05) . BE&
MR KA R B, ETR FI Yy, % B4 AS42 [H 1 1) 0%
FEEERGIN, t FORAIIN S PAR B EAHER] 5 T VPD
K RH 558 3540 5¢ , FAHSCM: B 35K 4 .

303
TR 2 B 0 b R e A ) S R O S

BT R RE S8 i AR R R U T K B A K
SR A B K 0 A AR B AR 9 i X £
ZAEARE YA B AR KRR H T R K (1
K MR KA T B S X — X Sk Al 4 52 2+ 5 af
TR ) B

FEFE LA YT 5 W il 2 T
IRIRZRINK, b /KA ROPERRAIG, AR MR i 37 )2 £
Koy . FEM T KGR T 6 m BF,0 ~200 em 1
S K RARAR, H 5 R KA 56 R, BRMIAY -4
ZHOESEE 0 ~ 200 em I3 K H L LA
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K XU IHTEH T K AL AR TS B0 T BEAIAE LA A3
J2 FIESIBUEAF T K 53,200 em DA 12
K3 B iR RN S5 R AR A 0 2 B 1 5 o
7N,

Hb T AR A ) T 5 DX G A B LR ) O
2750 Sk i A B R AT o, TR IX
MR I 2 356 Z 800 1T 7K A7 19 A2 Ak -+ J3 B
S B T KA YRR AR, BEMI I 5 5 PSIT SEBROL
b2 TSR MNARAIE A H,  1 32b R 1 S AR, 31X
ST KA R R AT A 118 1 52 Join i A B i ) ) 235
R, THAT 3065 A7 S0 S 28 ke 25 el 1 52 3
FREE PR P B G e 5 B I 3 K, R T
23 SRR BE R AT, BRI AR BT K3 K ek A ]
T F K R AR A LT B D T R ) D' AR
PR AR R R 0 S O BT R e 2 D
A VR PR BRI R 15 1 Il T PR R ARG 38 5 ek 7 i
R R R AT I S A PN Wl o B2 BRI ATP A&
B, B E A B AR AL AN PCR AGHR > | S &AM
GG R R R, BT BEE T KAL) TR A
TS v 5 BE R A A BE ) T B X RO B RE T
R SR ZE AL, RIS b KA T B2 R A
RIOCSHOS I 7 19 28 10 B RO 3 T 5
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