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Abstract: In attempt to explore the correlation between Chlorophyll fluorescence characteristics of Populus euphrati-
ca and Populus pruinosa to groundwater level, Chlorophyll fluorescence characteristics and PSII photosynthetic activities
of Populus euphratica and Poulus pruinosa under different groundwater depths in the upper reaches of Tarim River were
measured with a portable fluorometer. The results showed that photosynthetic electron transportation rate( ETR), actual
photochemical efficiency of PSII in the light(®psy ), photochemistry quenching( gP), photochemical rate( PCR) , maxi-
mal fluorescence( Fm) and potential photosynthetic activity( F»/Fo) of two tree species were decreased, while non-pho-
tochemistry quenching( NPQ), yield for dissipation by down-regulation ( Ynpo) » yield of other non-photochemical losses
(Yo), relative limitation of photosynthesis( PED), and deviation from full balance between PS T and PSTI ( B/a-1)
were increased remarkably with decreasing groundwater level. Their maximal photochemical efficiencies of PS I[ ( Fv/
Fm) were maintained at an optimal value( >0.815) . The results showed the PS [I photosynthetic activity, photochemi-
cal efficiency and photochemical reaction energy of two tree species declined with the increasing groundwater depth,
whereas the ability to withstand high light intensity were decreased, which would result in greater excess of excited energy

and increasing the potential risk of light injury. However, two species employed the stress-resistance and self-regulation
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mechanism to enhance heat dissipation and alleviate injury on PSII . Thus, two species could keep higher photosynthetic

efficiency in desert arid environment. The comparison of chlorophyll fluorescence parameters of P. euphratica and P.

pruinosa indicated that, at different groundwater depths, P. euphratica had higher PSI photosynthetic activity, photo-

chemical efficiency and drought-resistance ability, which indicated that P. euphratica had a better ecologically adaptation

mechanism to desert environment than P. pruinosa . Currently, the desert dominant species grow normally at 5 m ground-

water level in the upper reaches of Tarim River.

Keywords: Populus euphratica ; Poulus pruinosa ; chlorophyll fluorescence parameters; groundwater level; ecologi-

cal adaptation mechanism

TEREXHEBEEELNWEFRET . E¥E
ZEMAEMENERY WAk ERERMT KR
HESHBEANREREAYER £ K. 2% FE
RESHEENLERAUATY, Ao, FER%T
BEXEZEHEAEN &ELREEMSME T 28
HEE, MESEEERERM P LMERRKR SR
BRETHRE AGBRBRUABRNEIR HES
SIRMMERK R EARTHMGET, Hik, Rl
Yy 1 A AL A SE N AR R LT & R A A
VT EMEaMpEIE  AyaEsRERE/
RE 7 kA ROM R AT R O SR B, DA AR TR R T
T 56 5B BE i Y P IR  Mehler I \H,0 - H,0 #E3F .
HABTFEEEFACEFEEEAELRER
BelT AT B BE S TER K BRI P B LI,
EHHMER. AREYES BNHEAIBRPERT
F M T RE R E AYITRERAUE
R0 R, AT B TLR T RIFRS), FRBEMEYR
B 7 2, AT Z M e Z LB T %

BB B 3 3t b Ak BRI K B b, R R SRR
B TERERX, ﬁg%(Populus euphratica ) 5 K ¥
$ ( Populus pruinose ) B B A B REA S REM
FEEHM, CHA KB 8 H P 4P X5
EEVE RP LY EEMRESHRBOL A
MEERE, %50 a, AREFIANKTIERF
&R, & BT T IR S T KA R R, B T 5
EMBEEFRENTEHaRES ERESRES
BAC . L, % 5 X B B R X 35 5 A A T K
FiAEfh T EMGE T A B A S w R LIEH#ITT &
A EBRD e T KR SRS KR
EFFRREMBEAEREN KRB CREEBHLER
ks a RERBROLSEETE
MEERBEARESH T KAEEA BEBRRN TR
MrE %R FT-1, B, A SUBFST T K £ 3
SXMMERBA—#G K PSI B ERE
MR B IO R R FROR BB, 3T 2 B
AL 2E R T 8 B8 &9 me 57 HL #E F0 R 3 KBS, 1R
A KA AR T KMNEE T RBHENE

HAESBEIE, SEAREXERRRPSBEH
1 MR
1.1 HAREHR

MRRFETHEEEAR M LELFERY
Bk ,39°40'N,80°25'E, B 1K 992.62 m, B R B
FTERESE, NE48, 6RERET, FFHH
FEET 4 2 729.0 h, SF KBRS RE 604.57 k- cm ™2, 4
FHKB10.4C, 2 10CHEE 4 138C, RIBBE
R 39.4C, R ERRE - 25.0C, THEH 205 d
Eh. BMHLTRBHRMEHESBEHE, ERT E
BHREBANIFS. ZAXFFLHYEKE 50.4 mm,
FEFHR LR 1880.0 mm, HXTB B 56% , THRE 12
~19, RURERE . & HSERAXSK, B iZ
KNP EENEFESY., tHEM I L GHE
0.137%,pH 7.8, AHLE & B 0.88% ., ZX#HH Y
KA AFRER G, KE24K, B2PER
L HRF £ B B W ( Tamanix chinensis) B £ H1 i
( Lycium ruthenicum ) . %% 84 | ( Halimodendron haloden-
dron) . ¥ % ( Phragmites communis ) . 1 & ( Glycyrrhiza
uralensis) . P54t K [ % ( Asparagus persicus ) F ¥,
BANRDLETHBEE B EHREE,
1.2 WEHE

2% 3C LA AR R b W T 0] bR B R ——
W JKER MR TR T EH R E RSN RE
HTFAKMHESREIHER, REBEHEEEAR. K
P 5 TS ER 3 MHEX(T 0. IX,#TF
KA HHR5.0m3.5mM2.5m), BAEXKER
—A A KBBES (20 mx20 m), BAKRR, %
BN ERNE A KR, LKA FHIREARN
ERG KB REXRNASEK,
1.3 HEFEEHSHAE

8 AHH A, AL MRS, IGH T KOLE
BE b 6 N7 BB VLY B bR HE K () BH TEL B A b A9 131
34U BN (EMIREVENFIY S, ER
10~ 15 . F PAM - 2100( Walz, Germany ) {8 # =, ik



168 T8 i X AL B 5%

31k

iR H R R BRI E Fo (MR N)  Fm (B
RHRH), Fo/Fm(PSIT B KL% B FH8E), W E
AMAEY - RAESEEN, TRABR6:0 F
7:003U 7€ ( PAR < 20 ymol'm_2°s_l)ﬂ§iﬁm—Fﬂ4J*ﬁ
KE¥. H8:00~20:00 F/EM 2 h PENENT
MRS HAEL., BN TWEEN(F ).
HE BT BRARF N (Fn') (PST LR IS B FH
B(Qpsy ) EWMNE B FEBER(ETR) e
HER(PCR) EALERKFZH(gP) M gL (gL BT
BRATHEREYE T REERYHERERE
THR) A ERRKRZE(NPG) AR
HETFTR (V) MR HERBEREF T8
(YNO) MR & DhaE AR X BRI (PED) RN R 4
B AR EEAFERE R (B/a-1), HF g R
PSIMARENERES . c W PSI BEAREDSERE,
U ESEGER AR BB I-B],
1.4 tTHmakBpaz

EHWAEKSE, F7~8 A% 6 B4 5
L0 em —B), A TN EERE L ES
K&,
1.5 WiEA®E

FIF SAS6. 12 B 14 Xt B 4% 17 £ 20, iz
M Duncan X B EHERH#IT LS ELE,

2 ER50

2.1 THMEKBRETHEAE

3R T AREEET, LEEKE,)FE
TEERER MmN, KE 0, AT 10%, 5 5
RIXKRE S KT 1%, M FHEHEX (B 1),
IX0~150 cm # 6, AR K, KT 3% b+ 3%
FE#mMMBELME, £ 320 cm 4 6, B &
33.62%. I .M X 6, W+ J2 % 5 38 hn w8 K&k,
150 em REE BT E 43 511X 81 25.51% .36.16% . F Bl
T ARMEEY WL RESTKE, T ABRE, -2
HKEBK,

22 VB EKPBEEEHAHSRELESE T

T 7K 45k 8 B Rz

FLorREE N T 8% KB B B R %6 (Fo)
ek T KO T REM L TFosh BESEBARK(ELD,
BRHN(Fm) SRR I BT /KA R AR
# KA FREST KA Fm B K THEH. AR
1T K AL BAR R E T A AT AR BOR BE B9 BE
(1/Fo-1/Fm) KB EER. Fv/Fo Ml Fm/Fo 4%
REPSTEETHSE TERBEEY, Hmm
Fv/Fo # Fm/Fo ¥ FE#6F /K A\ F M T B B R A%,
I X#% Fo/Fo R Fm/Fo {5 MM M X PEME T
16.31%5 13.76% , K¥AM 7 HIFEIK T 14.61% 5
12.27% . PST B RAALER T8 (Fo/Fm) 21
EHPSIEXASEAIEPEBAER LA BRI
FRSH, W PR R B R E T e &
T PSIRAKGENEEM, iB5KHH
Fv/Fm WL ES B/ Fo —3, I KRBT K
R T2.91% 5 2.65%, BEEH R T K fr &4
F,8 % Fv/Fo.Fm/Fo M Fo/Fm X8 FIKH
Wo WESHER, BB 1 . 1K Fo/Fo.Fm/Fo
Fo/Fm 5N XEBEEZRKE, KBBRELS
MX Ak EEEFKFE, BRRP Fo/Fm HBEHT
TKAL S BT AR, (B3 43676 0.815 LU L, X BT
KALFREME T HW AR A IR, M <5 m#F
KA R R BE R FE B A9 PSTT SB Ak % 164

1% K B Soil water content/%
0 5 10 15 20 25 30 35 40
T T T T 1

R

—— ] —a—I ——TII

1 RBRERTRSKBREL

Fig.1 The change of soil water content of experimental area
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Table 1 The chlorophyll fluorescence parameters of dark-adapted leaves of P. euphratica and P. pruinosa at different groundwater level

BIF Tree species HEHL Survey site Fo Fm Fv/ Fo Fm/ Fo Fv/Fm 1/Fo-1/Fm
1 0.264ab(a) 1.465¢(a) 4.539¢(b) 5.539¢(b) 0.819¢(b) 3.115ab(a)

A% P. euphratica 1§ 0.292a(a) 1.630ab(a) 4.589¢(b) 5.58%¢(b} 0.821c(b) 2.851b(a)
Il 0.273ab(a) 1.756a(a) 5.423a(a) 6.423a(a) 0.843a(a) 3.137ab(a)
I 0.290a(a) 1.587bc(b) 4.471¢(b) 5.471c(b) 0.817¢(b) 2.844b(a)

K% P. pruinosa il 0.252b(b) 1.474¢(b) 4.865b(ab) 5.865b(ab) 0.829b(ab) 3.329a(a)
m 0.285a(ab) 1.778a(a) 5.236a(a) 6.236a(a) 0.83%a(a) 2.997ab(a)

H:HESFFRRNFA—RRERR LT K6 ERE,

Note: Letters in parentheses represent significant difference of the same species at different groundwater levels.
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Fig.2  Diurnal change of photosynthetic electron transportation rate( ETR), actual photochemical efficiency of PSII in the light { ®pgy ),

photochemistry quenching ( gP) , non-photochemistry quenching ( NPQ}, the yield for dissipation by down ~ regulation ( Yypo) and

yield of other non-photochemical losses( Yy, ) of P. euphratica and P. pruinosa under different groundwater levels
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Table 2 The chlorophyll fluorescence parameters and absorbed light allocation of P. euphratica

and P. pruinosa under different groundwater level

B

3.0}

[ Y Y Y, -
Tree species Survey site ETR Fst oP NPQ I re e PED PCR B/ a-1
I 56.66¢ 0.510b 1.395b 3.505a 0.502¢ 0.336a 0.162a 0.395a 540 .4c¢ 0.384a
il . i} 72.19b  0.565ab  1.533b 3.118b 0.560b 0.289ab  0.151a 0.325b 671.4b 0.345b
P . euphratica
m 91.81a 0.626a 1.746a 2.734c¢ 0.618a 0.239b 0.143a 0.255¢ 831.4a 0.314¢
1 52.14¢ 0.435b 1.257¢ 3.181a 0.415¢ 0.324a 0.261a 0.500a 399.5¢ 0.474a
B{i‘ﬁl% i} 69.61b  0.511ab  1.432b 2.807b 0.486b  0.276ab  0.238b 0.414b 518.9b  0.405ab
P . pruinosa
| 86.49a 0.589a 1.660a 2.445¢ 0.566a 0.229b 0.205¢ 0.318¢ 713.4a 0.245¢

E:FAAARNEFHR AL T AKAERZEREE(P<0.05),

Note: Different letters in the same column meant significant difference under different groundwater levels at 0.05 level .
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F£0.83, B &M T RS R E TR Haki
FBE AT DA B R 4 B 0 B a8 B H 1T, BESY
FRER T KA TR RN T 2MEfHg K
#tg Fo &, Fm.Fv/Fo.Fm/Fo .1/ Fo - 1/Fm
Fv/Fm BEAR, R B T RO PRI PR F PSTT X
R L ERS R IG B G E , M E TR A AR R
R REAR T PSIED AR R AL M @, MAMAS
BE . B PSUBEFELEMEFAHENZH, BIK
T PCR.ETR.qP #6558 FH PSI KL 0 [
Qi Qs B PQ FERZBEST, R NPQ . Yypy . Yo 2
KM PED A&, LG ETH. B, h# T ki
TR EXHHH . KAE Fo/Fm SR EEDERE
(R2), BYRAFHMEERES(>0.815), Xil
B KA PSRRI AL R R T KA T
Re& ] B ARG, /B PS T % PN 2 Jilp 268 o 58 o 7 52 3 R )
WG, BB X238 e TR B % g
B B 3R TR B X 8 B 0 T R R
FHEREENLH, WE2ERE, FEMOL
#%TF, Fo.Fm.Fv/Fo Ml Fv/Fm S S5HEPHKE
HEEWERrFEEEH A, THENMEYRE
PP EIEAR . MFE T KA TR R Fo/ Fm
HEBEER BNG P/ Fm BT KN, ZWE
BTEARETHE PSIZHRHGREER, KL K#AR
FEEBREAEN MR X 5FEEEER
BER-HY, BEEFENESHRAKETHET
IR F ETR . ®psy . gP 1 PCR T K&, NPQ. PED .
Yo Yupp ELFH, BIBIR MBI EAAET —EREY
e, FEHL T KAIFEAK, PR AP PSTT B4 0k &k
R AEETHEERS PSITHAFEHENT
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B, B S BR TR SRR, SRR LA
BOM = A TG T, 33 PSIT 7= 4 R o] 3 % i 4
o EFARMELERENMET R HER BE
TR ROCREFE R, B 2 & A HoAb B 7K K 6 R
UL IR B M R R B R PSR 743
F AR R PO T RSB EME AR
REAGZE EAFTH-PRERAFR,

4 & ©

1) TR TRERSIRF R EsiERE 5
RIREHEYC MG SR, T KN TRBMHEHG.
Kt Fv/Fo.Fm/Fo.Fv/Fm M 1/Fo - 1/Fm W&
&, EHBRF Fo/Fm IREERMXMETRES A PS
0 RRMFORZBAALERG . NEH TR
Fo/Fm 3@ TREGH , LN T EREFE T HABHH
TREHNET K.

2) T KA RS BHIG K PSTLRER
WHE BT ERENREEHERMK. FRMBT
KALEAM ETR  Dpsy i T K84, KB4 PSTT R
LR ERE NGRS, ESEMNERT
K& .

3) REMT KA gP .NPQ .PCR. Y . Yap,
HWETFKBH,m PED .B/a - 1. YNO{&TK_&H% N3
R ) 0 A e 4 A R B O T O BRE e Ak 2
B FERMERLAMEENAERRERAS
B 7] i 98 AR B 2 D AR M DA 38 SR A RE BT
REERWE PSI M T2 M 430 TR T 4R B
XA, BRAIE N 5, LA B RRE
o X R E N YR T BN — R B R 5
B SRS
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