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BHBE(p<0.01),PST B KIREHMMB(F,/F,) UEREEWMRTRZ W (F,/F,) A2 X R B (NPQ) B F 8] 2
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Abstract: The gas exchange and chlorophyll fluorescence parameters in leaves of eight broadleaved tree species including Magnolia
liliflora Desr., M. grandifiora Linn., M. denudata Desr., Prunus mume (Sieb.) Sieb. et Zucc. cv. Meiren Men, P,
mume (Sieb.) Sieb. et Zucc. f. alphandii ( Carr.) Rehd, P. persica (L.) Batsch. Var. rubro-ple-na., Chimonanthus praecox
(Linn.) Link and Lagerstroemia indica L. were determined under field conditions. The results showed that there were significant

differences (p <0.01) in the net photosynthetic rate ( P, ), transpiration rate ( T,), stomatal conductance ( g, ), water use
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efficiency ( WUE) , intrinsic water use efficiency ( WUE;) among eight tree species. For the chlorophyll fluorescence parameters,
the differences in the initial fluorescence ( F,), variable fluorescence ( F,) , maximal fluorescence ( F,,), quantum yield of PS I
electron transport ( @pyy ) were significant at p < 0.01 and the differences in potential efficiency of primary conversion of light
energy of PSIl ( F,/F, ), the matio of variable fluorescence to initial fluorescence ( F,/F,), non-photochemical quenching
coefficient ( NPQ) were significant at p < 0.05. These results indicated that the efficiency of primary conversion of light energy of
PSIl and its potential activities, the quantum yield of PS[I electron transport, and the potential capacity of heat dissipation
differed significantly among tree species. However, there were no significant differences in maximal fluorescence in light adaptation
(F’,,) and actual efficiency of primary conversion of light energy of PSIl ( F’,/F’,,) among eight species. Comparatively, the
mean values of P,, T,, WUE and WUE; were higher in three Magnoliaceae species than in three Rosaceae species, indicating
that Magnoliaceae species had higher photosynthetic capacity and stronger utilization ability for water and light energy. However,
the mean values of F,/F,., F,/F,, ®pp, F',/F', and photochemical quenching coefficient (g,) were higher in Rosaceae
species than those in Magnoliaceae species, indicating that PSII of the formers had higher capacity of heat dissipation and could
prevent photosynthetic apparatus from damage by excessive light energy. The results also suggested that the chlorophyll
fluorescence parameters differed little among species in either Magnoliaceae or Rosaceae family, indicating that species in the same
family had similar leaf photosynthetic capacity. Correlation analysis among photosynthetic parameters showed that there were
significantly positive correlations between P, and T,, T, and g,, F,/F, and F,/F,, @y and F',/F’, , q, and NPQ (p <
0.01), and between P, and g, (p <0.05). However, there were significantly negative correlations ( p <0.01) between T,, g,
and WUE or WUE;, P, and @y , Ppsy and NPQ, g,, NPQ and F',/F',, .

Key words: gas exchange parameters; chlorophyll fluorescence; water use efficiency; Magnoliaceae; Rosaceae; broadleaved tree

species.

MY SRS EEFNRRESKGETAAR, HTHYASFES K RBFERAERERA
FIAE Y3 R B A S8 MMM B SR 2. SRR, BEE YA B ASIAR AR K &R, E#% X0 E |
UERETS B RRE FHEBYHSAREOT R, BEHEYEAXS R ERREY . BT, A S
WA FREREWEHEARCT ZEHATFHEERAVLE Y50 E 8 AE Y= % 0 %07 m KT
KL HBMBTERHRE,

REALHBREKRD, LR TEFE KPERWEMRESREREHNZARBYE . KZH
(Magnoliaceae) , % 2k Fl ( Rosaceae ) . it i Bt ( Calycanthaceae ) 1 JH 3€ B ( Lythraceae ) 8 ¥ J& B B 1 4% 1k 0 [ k%
s FERERAMK LFR RS NBRRRED SAERMA. 5K, TP EYERE MK
WL S RIF WA Z., BRI XLBEYHRRSRRF RS EFREE" Y B HERF
&M FABE S EREMEERHRZHRS . AR08 FhE8 M o0 b LR AR, 8 X Hoe
FEAZHAMFRREASERTUE , FITAREYAS EEFERK O RABRERNERNE, SEIXE
PR FE TG0 R AR A R A R, AR KBS REMNKESERRAEREREN.

1 HEERE |
1.1 Brsei A RER

LR R BT A B 1 B ALK £ RIS R TR ARG, BN B J 34°18'N, 108°15'E, IR H K
450m, FFHRME 12.9C, FH = 10CHE 4 143C,F H IR 2 163h, FFHEWE 635mm, HH 51% K EW
BESTT7~9 Aty LAY 2284, RREARELWMEIUE. KX LWRA AL,

1.2 YR

8 fh & W K145 3 B K 2 Bl (Magnoliaceae) H 47, % E 2 ( Magnolia liliflora Desr.). ] £ 2 (M.

grandiflora Linn.) . E 2 (M. denudata Desr.),3 T % 8Bl (Rosaceae) H 4 , 2 AM§ [ Prunus mume (Sieb.) Sieb. et
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Zucc. cv. Meiren Men] . ZL#8([ P. mume (Sieb.) Sieb. et Zucc. f. alphandii (Carr.) Rehd ] .ZL B Bk[ P. persica
(L.) Batsch. Var. rubro-ple-na. ], i #8 %} 4 ( Calycanthaceae ) B ¥ [ Chimonanthus praecox (Linn.) Link ] 1 F &
R (Lythraceae) 1 ¥ % B ( Lagerstroemia indica L.)PIAEM EMH M, FARGERFTHAWEL T E SO
RIEMAREKETH I~ 2 ARERE, ZRTEREFHASATEAP . AFH 60 cm, TRH 37 em, ZAFRF
AB . ExR MHEVDTEEATHENESGRBER KEEE . SHEYERELRENFES 3 K,
Ry RREE, AE BHEBES B, EEEHREY 2 I 8 2R B3 Dh st/ 5 WKt , 2
PlEERE, HFASERR - REURIETZEGREER —VE, WEMRFHFEREKAERTE, LB
F 2004 46 10 A LAME, B-RHEEUE 6 K, EMERTHEER 3 K,
1.3 MRESEZRSEHNE

FF CIRAS-2 BEA R RS (PPS, UK) T 9:00 ~ 11:30 RWE A RAMFT 8 IR H AR B S
WOMERMHEASOSEM I m WSATERE, FRAABRRSHE, ESHHERFN0.2 dw’ -min™', BN HBEE 2 min
AR EBREYE AT E BN RIS R MM R EETEENE, A EDE 3 &, SREY
1AM EHRER 23K, WESHEEQRE - A B EGHEE(P,, ymldC0, -m™s™" ) FREHHE(T,,
mmolH,0:m%s™") SILFE (g,, mmolH,0°m™?s™") JiljH] CO, ¥EE (C,, pmol'mol Y RKREFHFE : XEE
MBS ( PAR, pumol photons*m™*s ™" ) \ K%, CO, B (C,, pmol mol™ ') KK K (Pa) AB(T,, C) . MHiB( Ty,
C) SSHWBE(Ry, %)%, HBYE Penuelas " LU P,/ T, iT B BRI K FIFHMR(WUE), LA P,/ g, HHEW
7 7K 43 #) B %% 2 (Intrinsic WUE, WUE,).
1.4 HERELRSHBME

) B3 Bk v 8 ) 2 % 6 {X FMS 2.02(Hansatech, UK)F 9:00 ~ 11:30 At I E HAR KA T s MY H H B &
T BB, AL T I B o v J 40 R T B I v R AT 05 R 2, M 0 & 3 4%, BBk I T
F1MMRE, EHRFERE2~3K. EHFBREKAERTERFL TR ERESRE(F,), AEHEIFH £HR
FAHE , BEJS 0 — 38 R (5000 pmol photons'm™2s™ ' Bk rhitE] 0.7s) , BN TR AEN(F ), FoF W B
W, X HAERNS s REFIEMN 3 s, HITFHELAAS s BMENRTR/AKK(F,). o FEE M 30 min J50E
WMBHIE(F,), B G I — 38 (4 Y6 (5000 pmol photons - ms™' BKIPETE 0.7 ), W E B AP ( F,). #
Rohacek™ AXH BT ESH - HELE I (PSI) B KRB R HE (F,/F,) = (F,- F,)IF, .PSIHBH#EHK
ME (F,IF,) = (F,~- F')F,  PSIBFERRETFHE Oy = (F,.- FIF, KUEERKER g, =
(F,~ F)I(F, - F)EXRKERRRY NPQ = (F, - F,)/F, . WENBREYT R IEESIELHR
SHMMER L,
1.5 $4E 5 by

R F SPSS 12.0 Zi i 4347 B4 3ot B #4741 6 4347 55 One-Way ANOVA 72 4M 47, 23R 1 LSD BT £ &
HE
2 BRESW
2.1 REHEYH X ERIESHHESF T

SHEBAEEZ . EX . E2 . FAWE L8 288 BEMERYF® P, T, g . WUE. WUE, % 8]
EREBBEKT(p<0.01), SHEAMAMGERASHWEEIFHN F,.F, F,.F, @ M REER
Wik BEKF,F,/F, F,/F,.F, NPQ B ZRiEBEKF(p<0.05),T F,  F,/F, .q WF@EIES
ABEED.
2.2 AEHEYHHFSEZHRSHEER

AZBHEYH P, T, FHER THRAEY, T o RTHEERHED (R ), sHE AP, E%M P, B
F,i5 8.08 pmol m™* &7, THLL A B AK , (X 3.26 pmol *m™* s™'c FEHFHY T, (1.25 mmol-m~? s™")Fl g, (68.00
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mmol'm™* s " )BE, A HNARBRMT ELH T,(0.22 mmol* m > 57" )l g,(10.50 mmol-m™* s ' )i 5 {551 6 1%,
3MAZHEYEEZ S EZ . EEW P, ZHEFAEE M T, EREEEKF(p<0.05),q N E25
BEZ FZMEREEIHERREYZIRN T Mg NERHARBEE, P, NEABSLBZANES
E%U

£1 SHERMEXGHESHNTEDH
Table 1 Analysis of variance of leaf photosynthetic parameters in eight tree seedlings

FHESH ANOVA
A B Variable
Sum of squares df Mean square FA{& BEMKTF sig.

P, 112.439 7 16.063 10.780* " * <0.001
T, 2.478 7 0.354 6.466" * * < 0.001
2 6701.90 7 957.414 3.885" " <0.01
WUE 418.310 7 59.759 10.509* * * <0.001
WUE,; 0.168 7 2.400x 1072 11.954"* " <0.001
F, 6604.15 7 943.449 3.162** <0.01
F, 96552.3 7 13793.2 5,764 " < 0.001
F,. 141027.6 7 20146.8 5.578" " <0.001
F,F, 1.739x 1072 7 2.484 %1077 2.333" <0.05
F,/F, 8.540 7 1.220 2.884" <0.05
F, 6204.29 7 886.328 4.682" <0.05
F, 20560.0 7 2937.14 3.925"" <0.01
Fo. 31072.0 7 4438.86 1.815 >0.05
Dpspr 0.270 7 3.861x10°2 3.890" " <0.01
FiF, 8.095x 1072 7 1.156 x 1072 1.417 >0.05
4, 2.887 7 0.412 1.869 >0.05
NPQ 8.834 7 1.262 2.307" <0.05

P, : % Y68 # % Net photosynthetic rate; g, : LT B Stomatal conductance; T, : # %3 % Transpiration rate; WUE : B3 7K 5 F) FH 3% Water use
efficiency; WUE,: B0 5> F B3 # Intrinsic water use efficiency; F,: ¥ #5¢ )6 Initial fluorescence; F,: A )G Variable fluorescence; F: B KK
¥ Maximal fluorescence; F,/F, : PSI 8 K ICAESE AL H Potential efficiency of primary conversion of light energy of PSIL; F,/F,: A 5H KN

" Z t The ratio of variable fluorescence to initial fluorescence; F’, : Y&F # /N3¢ Minimal fluorescence in light adaptation; F, : %725 %% % Steady fluorescence ;
F’ o+ Y6 8K % )6 Maximal fluorescence in light adaptation; ®psy : PSTI AL F {5 i B F 3 % Quantum yield of PS 11 electron transport; F',/F’,: PST JG#E
KA 2 Actual efficiency of primary conversion of light energy of PS T ; qp: JtfL 2% K % ¥ Photochemical quenching coefficient; NPQ: JENH¥ER KR
¥ Non-photochemical quenching coefficient. T[] The same below

ARZBEYK WUE M WUE, PHEX® TRBREY, BB XN EZK WUE M WUE, B& , A4 RRHE
MR 4R 2, IMALREYY WUE . WUE, AT EZ58E EXHWEREE, M 3 MEMRHEY
FLEABESRE2MEYR WUE EREE,WUE, MEABEABEREE.

2.3 ARHEYHHFHEREALSHIER

AEBEYH M F, . F, fF, B BTHERBHEY . HP, T EEZHWF, BR, MEABRMK, EEZH
F,MF (88 MABMNBRK(EI) ERSRETHEYN F, AIF, ZERIAEE IHRLHEYT3
MERBHEYE F, ZAERUHRBEEKT IHALHEEYH NEEZ5FEZZHEW F, IF, ZRE ;
E(p<0.05), 3 HEHAHEY P CEREGLBHERBE BES5EZABNERAEE, :

BB YK F/F, MF/F, WEBTAZRHEY (XK3), K, EAWW F/F, FIF, B8, 35K
0.818.,4.524 , T 4L BHE I B AK , 5 71 9 0.765.3.360.3 A LRAEYW F,/F, F,/F, ERHFRBE; T 3 F#&
BREY S NEABSLERN F/F, F/F, ERHYBE,

AEMHEYM R F, F, MF, SR TEERREY(E3),. P, BB F, AF, B&,F, UEZKNE
B M3 BRI EABHRBIMARLZHNEY @M F, . F, F, ERHUABE,3HERBHEY ZH K
FHMF,E2R BABE,
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FRAHDE O M F/F, BTAREZREY (R, HP,ABHBE O (0.512)8FH, AANRME
E2(0.260)8 2 &, EAMK F',/F, B (0.689), 1M % E2RIK(0.541), EM5HE THEDN O M
FF, EZREABE 3IHAZREYM I HEBRREYZEN O M F/F, ERBKEHBEKT,

ALBHYE o KRTFHERMEY T NPQ B THAREY (£ 3). M ¢ BE, EE2H ¢, BIE,
i NPQ B LMK NPQ B, 3 MALRHME ¢, MINPQ 3 HEMAHEYM ¢, TANZERHWRZEE
EXKFE.

22 SHAAMAMETHRSHILE
Table 2 Comparison of leaf gas exchange parameters in eight tree seedlings
M S8 BB Leaf gas exchange parsmeters

2 E 4

Family Species P, T, re WUE WUE,
pmol'm~2+3""  mmol'm~2+s”! mmol'm ?*+s”' pmolCO; mmol™' H,0  pmolCO, mmol ! H,;0
A 2 Magnoliaceae KEZ 7.76+0.49ab  0.97+0.15a 51.40+3.78ab  8.00+0.48be 0.18 £0.02b
TEE 5.16+0.32b 0.22+0.08¢c 10.50£0.65¢  23.45+1.13a 0.41+0.03a
B = 7.55£0,43ab  0.69+0.10b 41.40:2.32b  10.94+0.64b 0.18+0.02b
{4 Mean 6.82+0.41 0.63£0.11 34.43£2.25 14.13£0.75 0.26+0.02
M A Rosaceae EYPN 7.00+0.38ab  0.42:0.07bc  36.00+2.37bc  16.67+1.34a 0.1910.01b
AR 3.26+0.16¢ 0.62+0.11bc  43.33x2.56ab 5.26+0.4lc 9.63x 1072 £ 0.004c
T E B 4.18+0.35bc  0.58+0.07bc  35.67+2.4lbc  7.2110.52hc 0.12 £ 0.005be
Y 1{H Mean 4.81£0.30 0.54+0.08 38.33+2.45 9.71£0.76 0.13+0.01
FERERl Calycanthaceae i35 6.38 +0.34b 1.25+0.07a 68.00+4.45a  5.10+0.28¢c 9.53x 1072 £ 0.003c
FIREA Lythraceae K 8.08+0.52a 1.00 +0.43a 62.17+3.68a  8.08+0.54hc 0.11 £ 0.004be

* Fl—FIBEEHHE NS FSA R —REERE0.05 KV LA EFE Values within a column followed by the same letter are not significantly
different at p < 0.05 according to LSD’ s Multiple tests (n = 6); * * ¥ £ 22 (Magnolia liliflora) .J~ £ % (M. grandiflora) E % (M. denudate) . % A ¥
( Prunus mume) FIH (P. mume) ZLEHE (P. persica) JEME ( Chimonanthus praecox) \%¢W% ( Lagerstroemia indica); T 8] The same below

® SHEAMAHSREXSHMESR
Table 3 Comparison of leaf chlorophyll fluorescence parameters in eight tree seedlings

Bl Wi HEERESH(TERN) Chlorophyll A e par (relative units)
Family Species F, F, F, F,/F, F,JF, F, F, P Dpsy  FIF, 'R NPQ
Ai@ BEXx 86.33ab 361.67a 448.00a 0.809ab 4.252sb 66.00ab 105.17ab 143.83ab 0.260b 0.54lb  0.6%4b 2.177a
Magnoliaceae FE% 93.67a  336.33ab 430.00ab 0.778b  3.680b  66.83ab 96.00ab 157.00ab 0.396ab 0.574ab 1.161ab 1.769ab
L 85.33ab 284.50b 369.83b 0.769b  3.371b  62.00ab 118.33a 177.17ab 0.340b  0.650sb 0.973ab 1.363ab
V#{H Mean 88.44  327.47 41593 0.785  3.768  64.94  106.47 159.30 0.332  0.588 0.943  1.770
M Rosacene EIN 54.50b  243.00bc 297.50c 0.818a 4.524a 33.67c  58.67c  108.17b 0.436ab 0.689a  1.065ab 2.039a
a1 79.33ab  331.50ab 410.83ab 0.807ab 4.276ab 64.67ab 78.33bc  170.00sb 0.487a  0.620ab 1.375a  0.828b

HEH 68.50b  219.83c 288.33c 0.765b 3.360b  52.33b  70.67bc 145.83ab 0.512a  0.641a  0.967ab 1.015b
FHE Mean 67.44 26477 332,20 0.797  4.053  S0.22  69.22 14130 0.478  0.650 1.136  1.295
FE#RE Calycanthaceae  fi§ 15 84.00ab 309.00ab 393.00ab 0.786ab 3.715b  54.67b  72.83bc 126.00b 0.425ab 0.566ab 1.426a  2.135a
FIEEH Lythraceae  ¥% 86.83ab 294.83b 381.67ab 0.773b  3.519b 70.67a 114,002 190.67a 0.397ab 0.629ab 0.763b  1.113b

2.4 HEHYM R A REES B A A XS

P, 5T ERBEEMK(p<0.01),P, 5g, BREEFEMN(p <0.05),1 P, 5 WUE . WUE, tHEHHR
BERY). T 54 ZRAERBEEMRK.T 0. 5 WUE . WUE, HERBERMEL,

F,5F, BRBEEMX,F, 5F,/F, . FIF, Oy F,/F, HERBEAHEL,F, 50, L BEHHM
K(RK4)o F, 5Opy FIF BERBEAHR, @y 5 FIF  EREETFHE, F/IF, 5F/F, EHREE
EMx,BZHEE ¢ BOMX, HARE, M5 NPQ ERETFHMKE, F,/F, 5q, NPQ BIZRBERME,
9, S NPQ ERBEEMK,NPQ 5 F, . F,/F, . FIF, BREFEHXL, TS O 2REZ ML,

P.\T.¥5F,/F, . F,/F, . @u F,/F 200X, 5q, NPQ REEME, HELRBE L P, 5§ &y K9
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HARXRBRBEKF(FR4) . WUE.WUE, 5 Oy - q, %ﬁ#ﬂé&,{ﬂh’ﬁﬂ%, WUE, 5F, BRBEEMRX, 5
NPQ EBEMAMR,

B4 SHEAHAXSHTESMNEXIN
Table 4 Correlation analysis of leaf photosynthetic parameters in eight tree seedlings

. :m %‘m P, r, ¢ wE  WUE, R, Fa  RIF.  RIE,  Owi  FJF. g NPQ
P .00

T, 0.510" * 1.000

& 0.446" 0.930" " 1.000

WUE 0.078 -0.710" " -0.678" " 1.000

WUE; -0.403 -0.675"" -0.718" " 0.914™* 1.000

F, 0.212 0.274 0.268 0.089 0.273 1.000

Fn 0.098 0.143 0.008 0.304 0.548" " 0.768"* 1.000

FIF,  -0142  -0228  .0.35° 0281  0.265 -0.58"" 0060  1.000

F,/F, -0.164 -0.209 -0.303 0.249 0.209 -0.606"" 0.013 0.977"* 1.000

Do -0.441" " -0.162 0.024 -0.111 -0.182 -0.417" -0.461"" 0.067 0.136 1.000

FIF, -0.140  -0.295 -0.210 0.190 0.115 ~0.482" % -0.461" " 0.164 0.180 0.608" " 1.000

% 0.195 0.074 0.185 -0.220  -0.320 0.226 0.032 -0.275 -0.245 0.053 -0.531°" 1.000

NPQ 0.071 0.102 -0.011 0.024  -0.010 0.058 0.312* 0.34" 0.306° -0.486"" -0.757" " 0.519" "~ 1.000

* Correlation is significant at the 0.03 level according to pearson correlation (2-tailed), N = 48; * * Correlation is significant at the 0.01 level according

to pearson correlation (2-tailed) ,n = 4§
3 it

Y R EERR BRI R A AR FYMAREE . £ - SEE M, =5 6E T mEY 8t
FER, AW EYFEEARET R RS A TG ERK. EHY WUE B2 DBV E W H B E E
SRS EFREGIR RFHER. REBREEFET SHHAELES J-F2 . F22  EANG G S5 2 B8
BHOMN A P, T, g, WUE . WUE, FIF A1 Z RERBEKF (p <0.01), R T A ERF A KL EEES KK
SRR EHNBEXR, RASFREY N E—FRRRENEEANTFERKES, HFARZHEYH P, T, . WUE,
WUE, V¥ {EX 8 T HEAHEY R AR Z RN e & 88 T 808, Rt EEFK A SR . X
SELEECIE TR 120 AR 2B S MR EERE E 2 (M. biondii) HEE2(M. Llifflora) E 2 (M. denudata) W&
EEX(M. axilliflora) FIEEN E 2 (M. wugangensis )X EEBIER,S WHNREAXXGHEE(P,,) FHENRN
11.38 pmol m™*+s™' JEHME A 10.0umol - m™>+s™" JEPEME 2. 1pmol s m™?+s™" ,CO, #ME A& 79.6pmol-mol ™', I k-
WUE % 2.1pmolCO, *mmol ' H,0. LA ARFHFTMEN 3 HAREREYH P, FHHEN 6.82 pmol-
m s M T Y5 0.63 mmol-m™*-s™' , B MY WUE B/ ,i% 14.1 jumolCOZ'mmolAl HLO,BESFMEAL
HMER WUE B, HER TSR RMAHERFEEIRAEX, ALB3MALREYEAKEY
BREARY, GREE 450m, FLHYSR 12.9C, £ FHET R 635mm; T AL L W& K 5 ## 5k [ FE
B LB, R 120m, 4F SR 14.8°C £ F YT & 950mm, K& + M, B XK SRR AFLHE
MABMNBEEZRTRESBARIRMH WUE ZHBAMEEFEE, HBEH L5 RET F AR %
NEHEARU s "CHEBEHEREYHR WUE BR, FREVE LT IFEBLX K 4 FHE YR T R (Sophora
viciifolia ) 1L ZR ¥k ( Quercus liaotungensis ) . FE#%& F ( Ostryopsis davidiana ) F1B& % ( Zizyphus juyjuba Mill. var. spinosus)
#) WUE £63E 70a 2 T REHEE, B REMH WUE WER THREHX  HREHFESEMETNR
RSRIBEE FA X, P X ORISR, FRKR FEHEENHER FRIGEX . BKEX, #151%
BEERM, SEWHP A AN K S L, MY BB REER, FBHEY WUE 8K, MAERKERIL T EFFEEET
R R TERIIREE, ReE@ 1R WUE, REN T RFEMME., TERE W Rikh C, UK s "CEE
HEBEREPHORENEX LEHL%E TR FTREUBER B EM, WUE FEEEHEN B B> s K

EYH R NSALEHNHRERZNMRENEBEES IR EMOEY ME FENRET AN EER
WONEHASNARE, LAERSHBERANSIRE Co, kRS FEISANY BIR, Hit, KAAEME
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K AL A CO, AT HE B BA BEREMM, FIRES" RBE S MR 5 A K5 B A 5l
LI ST, 2 (Leymus chinensis )51 H 8 P, 5T.(R = - 0.79133" ") .P, 5g, (R = ~0.7163"").T,
5 WUE(R = - 0.90633"").g, 5 WUE(R. = - 0.86033" )M ERBEHMRK, T, 54 (R = 0.96377)., P
P, SWUE(R = 0.90733" " )W ERBEEMX, ALRFSHERN T, g, ZHERBEEMR, T, g,
S WUE.WUE, R BERMEL, SHRESHARERB Y B BP, 5T EREFEMAR(p<
0.01),P, g ERZETFHMAE(p<0.05),H P, 5WUE WEMARABE, SHFRESVBHNERREE,
HIEEATBAYRHORE LA RNEETSERFEINBL. FRES UEAMYEEHFRS
£ LMERERN 7 B4, BEFNBEMKINEEZWMEF MELRUASHMIARIZRMET 10 AHER
RE&EMTFHTNE, BIE N HIREAL, 0N 1080 pmol m™+s™' , SEBH 9 23.9 °C, AN BEAN 52.8 %, 7
BRI RSEET AEY P, T, Mg, THBEEL B, AR T =ZFRG MU F LKL BMRALRE
W IEAXM, RS duIA H B A ¥ ( Ficus microcarpa ) -+ 35 ¥ 1 B #5 39 F0 /K 55 B R RUAB 4 3 MR FP IR
P, g HEREMEMEXRE, AW EASIATHNN 3 HERMAEAEARNBEE BT THEN T FEHE
A,P, WERTERHA Tz WARRERMN.

BHEAKSFARBERRETXEFEM . —FEU P, 5T, KHERBRED M B K SRR
(WUE), B—FMIERE T, 5 g, B HAE , XFRMTE K 2 F FI 30 2 (Intrinsic WUE, WUE,)™ % g, R0 A
RIS R A B+ SRAE £, L WUE, EEREY A ERERR K FAREENEE, BTFEY T
ABEEMET 3 MR S%, RN WUE, 2R E, T WUE L2317k, BN g % 3 M8
W HFSEMKSLHRPEERBER, ALRP.SHERKT 5 BEREBFEMK, AE WUE
5 wuE, WER B FIEHX, E L WUE fl WUE, AP K SR AREZFAKR, BRI AEER
HA+4HE, RFEETRE R T B S5 YA A M) w45 i 2 5 B sl E X,

EXEELT Y R RREAREE B A T8 PR ER LR SRR 3 Mgk
WHE, X 3MBRBZHFEFERHERK R LA ERMPBFERN B ESTEFOCHMIIEL, Bk, LA
R X35 B IR AR Y S /E AR BB . AR 8P E AR F, F, F, . F, @, 7
B2 R\ A BE(p<0.01),F/F,  F,/F, NPQ Fla & R thik B E KV (p<0.05), W8 &R i AMt B PS
[RFDL R R R AEAE TS 1 \PS I TR B THCR LR PSR E IR R B ) ZRIBOA W F,,  F/
F,HEERREE, HETERIALR NN ERBERK, UBHMYEARFZFET S T REPLH
R AR R RERTRDN, FEMEZRERNEE, BERE" BT 2 A ROBMEN &4
(17 % BRI T W R 245 F5 A o B 42 B3 e S HUE b, Ak B & 4 T &4 28 el 2 5 R0
B ALKH s MHBEANFH F/F, FHEN0.788, WERKTRE C, MHHY PST Yefb2E 5% (0.832 +
0.000)"" X ATBE S MM A F I WBRFETANRBEFR, M8 HMERK O FHMEMNH
0.407, B E KT 0.788, H 5 H A] fE &L 3L 50 M i b 50K A0 D3R PR & T ok A Bk A £ B AR AT 3R

LB, EHRBEYE F/F, FIF, @y FJF, ., q FHENETARLBHEY, T VPO KT A
Ay, VLB AR YA PST R RO AR ERS, BGRB8 T8 5 At g,
MAZRHEY NPQ BE R PS T A9 7E A FE BLAE 0 8058, T A 2 8k So g R OE RE X R A WL 3R 45 -
5 F/F,\F,JF, @py F I F WWERERMBR AZEHEYM P, VHER TEHEEREY, KERTRE Y
HAMEEIERBRT 5 PSI A M FILRBAFRN, EZN A RAEEGEEME.CO, A EESILM
NEERB K, HRERH 3 FARLREYA 3 HEBRREYZE R EERAESRHERA K, HH
—BREYH ARG IR IMEIE. XA ERASHBEATRK ¢, SNPQ 2ERBFEMK(p <
0.01),1 P, 5 @psy Ppsy 5 NPQ.F',/F', 5 q, NPQ W ERBERAKX(p <0.01), W HZLRWE KM
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