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Effects of Water Stress on Photosynthetic Characteristics of Six Sorts of Seedlings
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Abstract: Gas exchange, chlorophyll relative content and leaf water potential were measured and compared in
leaves of 6 broadleaved tree species under soil water control conditions, the 6 species are Populus simonii
Carr, , Ulmus pumila var. sabulosa, Ulmus glaucescens Franch., , Ulmus pumila L., Saliz matsudana
Koidz. ,» Amorpha fruticosa L.. The results showed that the six tree species had different decreased magni-
tude in net photosynthetic rate, transpiration rate, Intercellular CO; concentration, stomatal conductance
and water use efficiency under stronger drought stress. The decrease range ranked as Ulmus pumila L, Pop-
ulus simonii Carr, Salixr matsudana Koidz, Amorpha fruticosa L, Ulmus glaucescens Franch, Ulmus pumi-
la var, sabulosa, indicating that there were some differences in photosynthetic capacity and water use efficien-
cy among different tree species under drought stress. Chlorophyll relative content were also different among
six tree species, under severe drought stress condition, biggest decrease of chlorophyll relative content was
observed in Ulmus pumila L, and smallest decrease occurred in Ulmus pumila var sabulosa. The results indi-
cated that damage degree of photosynthetic apparatus of the six tree species were different under drought
stress conditions. The results of leaf water potential indicated that Ulmus pumila L and Populus simonii
Carrwere more sensitive to drought stress and easily being hurt. Ulmus pumila var. sabulosa and Ulmus
glaucescens Franch had the stronger drought tolerance of dehydration and slower response to drought stress,
the leaves of them were not easily damaged by drought stress.
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YK SERSHAGRESHAX HRE
MAESEBNURBREY I AR LTINS N
NHMARER., BER BEAYEBETNRAEK
RMER EBXNLAMERGH B ABRERHY
WEMYHSEZHRIE. . CHEY S VHNEZHE
REEFFTREN . WTI A RATE A g R E b T 48
MYEAFREETHERESHEHERUETRERY
MFEBR, KASHRERHNEYEKNEEZERREZ
—O AR ETREETENALBX, KF—ERER
NtTHESERENFERWNEF. TEYETER
HEAFTHXAREF NREEHYTRRBINEER
inz =0 FEHRRARE, A ERNMH KA
SHEXEBR . BENTREARSEHYNEEE
ETRE,GHYNEKZAEZAHABHAHCY, B
B, ST TEK BB T HEEEEEABR, X
ETFRETEMXWEBEKEMESBERRAA T4
HEMENL, ARRRKAEZRAR U TEMETR
WX B F B &K & /DN (Populus simonii
Carp) , Wb ¥y (Ulmus pumila var. sabulosa) , B¥
(Ulmus glaucescens Franch), W 8 BH W (Ulmus
pumila L), B ) (Salix matsudana Koidz), HBHK
(Amorpha fruticosa L) B Rt &, Wit K5 Ml
X6 MMM EENENER, TNERMHETER
MM RETRENES . #—5THREYENTEREY
ABASHIE, A AL TFREXRERERARFHK
EBEERBIKE.
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EOMMERR 2 AR IMAMAY B EE
W, BEABHEEDR 40 cm, B 60 cm A9 35 4
WHHNAELSREDF T KD R PR, H5E
EHSAMBI0AMERN e WAL REH L3R
@A, U EMAINSEZ SR LR KT E,

BWEAETHEGFEARTET RQEEXKIEE
B ABEMNMAEYERES - EARATIRKLHE,

Ry + OB 42 0. 05~0. 01 mm, +IHAE 1. 44
g/em® , MF&KE 2. 11%, B KFF KR 18. 5%, &
KRBRERK 2.34%,
1.2 RA®igit

APt 6 NMEE, AN ] GHRA) &%
KELHEAKBZB I MBEFAKERN 90
OV BT T MEKBREINBHEFKEN 75+
3.0Y ;b I A KBIYBRERF KRR 60+
307 BV MA KB IHEFE KR 45+
30V BV EMEKBENHMEFBGFKER 30
.00 BV NRFETE, A MK,

ERRAFHE 3 d. MTARRY B EERGRH
K, FRALTHETKBERR/BEBINEERAN., HE
FHE. 83 dMEAK—K, MKEBAHREN2dH
B, 45 Y ¥ 7K B A TDr(HH; moisture meter £ H,
Spectrum iR AR M EREAN LMK S &R, LIRIE
BALRAKFZBERER. 24 K2BaLtHE)T,
H A0 4 K X & B (TDr 2 ) f1 - K42
wMFBRFTESTIER L Fix.
1.3 WMEEEFEMAE
1.3.1 k4424480 % KBMPEZHX
K, M Licor—6400 EHMAXSWERL (XA,
LI-COR A e X & A 8 AT ME . W0 %
BRKEMIH@EHEE SRS BB, TRREN
REM, EHE 3 A F,. S RERGE, FRABER
R — KL URIEM ZRRKER R, W EHREF
HArBREKAEAE, MESBEEQE .S
HEAHEECP,, pmol/(m? » s ) J . HKMBER(T,,
mmol/(m?® « s) J.ffi[a] CO, ¥ (C;, umol/mol) . %,
LFEUg,, mmol/m’ « s) I RAKEAFHEHHE
B PAR , pmol/(m? « s)] \ KK X8 ¥ (Ry,
W KEBET,, O .HB(T.. T)%. MEnt
EM8:30%F 10:30, BN HEHEM I/ EE, MR
iLF 3R, REREHE.

21 FELEBEMETNASSR %
b 3 7 =, hb2E 1 I I BV fEV iz Al
+ k4 & & (TDR ) 28.73A 22.24B 17.14C 12, 56D 7. 86E 4, 54F
TR ERAEMITR) 16. 78A 13.56B 10. 38C 8.15D 5. 65E 4. 06F
kit 90 75 60 45 30 -
oy i1 72 BE X ihia BHBE RBERE mEERE  TEE SRS ERGE

ERA-AREENAAAEFEARELBEBHFER(P>0.0D,
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1.3.2 k4N E AWMEXSERANE
M CM1000 chlorophy I meter (% @, Spectrum
BRABDMEEMIRIZH FAHEEENSR. B
KINEX B EEICE3IMUE BREREHE.
1.3.3 stAHFIEBRGNE HYHHAKHH
i WP4 B8 UK 8L MR 6.00—8.00 #HFTHE, M
ER LR ABM 30 min, F§ 6440FS TDR-100 soil
moisture probe(Z &, Spectrum B AR A F) MEH A
THSE BREEIK . BEREHE. REAR
K &M T & W L MAHEXE E (SWO) .,
L4 Ww4E

i A 4B 1 i 53 Microsoft Office Excel 317
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F Al SAS #1 SPSS 8 # , Bl & 4b B R Al Excel 84,

2 HR5aH

2.1 kSBEHEFAXKSERNER
EFMAGAERFLETHASRNHESEE P,
(B 1) &M% T, (8 2) )@ CO, %E C (A 3.K
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6 PP AR R B &M T HE CO, HE C. 8%
LB e (B 3), Wit EI M B - 3K oy B RE K C,
{8 S /INRESH K IR R GE RS, ZEAL BB VIC. B/
S5HAE ] REMT 35. 4% WA A WEE LK
SRR C %MK, B [ABIBKHE, A

WP HELBIERK, LALBISZHNKS 1%,
20.0% M 18.1% . RGR LMK S REE. P, HA
BRRE, AL VIP, R/, LA RIS FIREME T91.7%,
83. 7% 1 86. 3% s W B 1M P, (B LMK REMEM T
B, fEAbBIP, B K. R TREHEME, LB VP,
B/ BT FRE 93.8% ., HEEEH . YiLAMME
RAE—ENTREZHTHRBRRERN P, H.MA
EFETREMETHP, HTREMNE/NFEEARS
HESHEAHELBERRBRRIBS . EFETER
HLHET.HP. ATRERX.

MNA2EBLUA/Y METEMERENONE. &
HAMBBER T MRAESLER IREE /), B
REBAT EEAET XARNBKRME, VSRR
APTEARELE T A3 ESHARI T, EXH
TFTRET 4.9%,23.4%,46.7%,76.9%,85. 4%; ¥#b
ARELET EAHNSHABIT ENHTET
8.3%,21.1%,37.5%,54.8%,67. 0% :; AT
BT 6.7%,23.5%,42.9%,62.5%,74. 7% /Mot 45
AR TFRET 8.8%,31.7%,49.6%,73.0%,80. 8%
B8 TRT 3. 2%,12. 7%,25. 2%, 48. 6%,
68. 1% ; KMBELB T HAHNNSHARI T, Hx
HAA LB —2.8%,9.0%,19.8%,49. 6%,
72.8%., ABH. ETEHATOHBAT 0%
LB AK/MER Y - T AR>S /MG >BR> KB
H>RE> Ui W A0 A K/ R T R
BERBRTHEHEM L KRN, BLL6 ME
A RFEHEMEKNENKXKMOKN - BHAR>
B> KEE>ER> /M H>THAR.

s

S = N W s N9

I I m 1} v Vi
AR K55
M2 FRL4EHAORNERT,

ZBEET/(mmol * m™

BIMmMT L5k, RGRL MK SRR C H
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35.4% ,BGHEE LK & REREME, C (5K [E
FroERBVI R AR I REET 14.5%: 2R 2
W EBRIHEABETEMARENNERC H
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MM EAEI KPR KE R HRAE]
WMmMT 2.7%, 4.1%,2. 1%, R 5 K T K 2 6 ¥
2, CoHRABREE, EAE VER/N, SR HHEAHE
I KT 30.4%,42.9%,0. 2%  RIGTER M E R
FEBAET,.C HEHRMM K LABVIN C EHHIEL
WIMC ENHIEET 15.5%,24.8%,18.3%;
AN BT R EAME K C HBERME, E4H
NC EHB/N HABIREET 32.6 % . MTREMAR
ERf— S mE,C Rmi¥X, BVHC HLi
BT UMK T 20.6% . #IE Farquhar 1 Sharkey $#
HEWES P, TRERBET. MC. W TR, IE
REAER, WE P, THMC, Rifi L7, WK P,
MTRUESIAERENE. NP, W THREHTHA
RO AEENTRERY. BB, ARK6
MEAETEMAME P, WTRIERLASANE
T HEMWABREOME, RYHBERIEE 5
AWESAERZHANEFHER . EETEBE
TX S MBEARKHAASVHTRED THE, H3E

—— /M
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WK 45.5% M 59. 1%, RERETRE, LBVIK
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MWUEE AT MEMREEL5E 3 57. 1%,
50.0% s/t ip I WUE EZALBIER K, I
AEE T R INT 15.2 M 25. 5%, R F &, E#
WMIETEMAT,WUEHILALER T BT 56.7%
M48.6%, EFEMTRRHAET 6 HEAMN WUE #4
RE,RARHN 6 MEARA SR EHE . BE
FETERET, Wb A28 0REER/N, WUE
HE R, MO T RS M R R B K, 3K 57, 1% D%,

SAERRNETEREER: MO OMELE VIH
P, T,,C, {H¥1% 8 /IMA , 15 B8 B {f 76 H% 0 R 7K 1 5L
T .UM NAEBEISKANTFSERETHNE
WiEsh , KB RGA,

AREALBELES 6 B ASILEE g ¥
WEEE 4O . BREAEARS Mt . DHAR.B
MEECRBBRX S K g, HELRE I LHL
BIRAERAS RAEREKTHEBENME, g, AR
HREL, LB VIS i AR g HFB/NHIX 5 Fll
AMREEBEESAHERE, LRSS PHARLHEVH g,
EHHABIN g EHPIBEMET 71.0%,56. 3%,
61.5%,64.0%,62. 9% ; A MM E T R A RE
e, g, HRaBE ABEVIM g, AR B
g HREMET 75.2% ., WM 6 AT AP B AMM
ReEB A, Bk 75. 2%, MY A MM EER /DA
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HREERHER",

ARIK 545
4 CHEAFRALBSAGHE g

——/ht
—a— Y R

w w
= W
T

gl
o

B B K 43 7 B B EWUE/
( pmol » mmol™)
— )

—_
(=]

BT TR e
A S
WS 6 MEARELEMN kS ARE WUE

2.2 KkoBEXNERAHERENERAOEN
KAMERHTHDEHRRIBHEL, K
AEYM KA ERERYE, HERERAS™
B ERFMEAET,6 MEB RN RERHENE
BN E, o R AN/ 8 chl



148 KGRl

L AR

R KA HETW ch HMLEE I M chlEML
BEMAMK BR_EERABE. MATHAMN
g chl HARREREME, S4B E, ARMLE]
BMABEER. POAKBMRA ch! HAEAMER,
RumlfmnBOe chl ESRAE] HUEBRYA
W0, (B3 ER 83X, Bl K 43 B8 &9 0B, chl {8 R
MR, FAHA, URMLHE ] KRHAEBELR.
BRELABEIE chl LA ERAHK.H
ERRB ¥, b8 N o chl {858 K0, Bk 42 B
BRmE . eBVALEV.UEMAEE] LERYA
B¥FER. WHARMHHE RN S REALHEN
HRA.MAE] LABIZREX . MLBIEZRA
K, BTRMaRESME, chl HERFEWRAD, B
VBV BNV ARRS 3 MEEZE M chl £
ARKER. CHBEAHLE . TERANETHEA
WETETREMEMER™E T 28 T H chl
AR RALEE I #9 86. 1% N 83. 1%, T ¥ b (3 M & 0
BN ERNTENTEMETHNERLEIDY
93. 1%, RHAVBARNEABRENTERET
MRARBOBIFEAESIAZR (X2,

R2 CHARMARMLBTHARENSRER
o = A AW AEI LBN LBV LAV

N3 476A 474BA 479A 467B  452C 419D
Wi M 393BC 392BC 3959BA 401A 388C 366D
L™ 396BA 399BA 404A 392B 371C 341D
FWEM  402A 404A 400A 387B 346C 334D
L g 378A 379A 383A 377A 359B 331C
xRN 363A 364A 367A 363A 348B 309C

T R-ARAENERAAEFHRRMA—NERFEO. 01 K
FLERB*.

2.3 kopiBNEEAMHKBHER
KSR THY K KTREHEY N LR
BRSNS, BLIW—HY— K& LK (soil
plant atmosphere continuum , SPAC) ff K 4} iz # ¥
SWHWEEHARBIMEERHS, R K S
FRHEMWARRMN . ART EWHRFE MR EILE
FEMHLE ., MTEWARENINE.6 FRAME
A kS BEHREEG . BRW™EN TR
TR KA TR T 6K %508 0 508 B KB
IMER AT EER> /MG >RBH>KBR>ER
>y Ol R AREEE 1. 44 Mpa, TiY i
B (LR 0. 84 Mpa. i BA T B3 5 M X% b K 4 B

HBHE, BERDTEMENGF, XK S EER
NRE, HFARTRGENBEER . X5KES
FERIE SRR .

2.01 —— NI

6 12 i 24 30
ARKG S & B/%
Be6 MHERMLEBEHH KD P,

3 it i

BRoCRIIK 4 3 XX A 6 Fh K B A 1
PR K B Vi ISR LA 5 R R REK 4Bt
BEOMAEAEANSARRNIERHETH
BREFSAERYIERMNETHE. LXFEA
MR T — &™), &AL RRLET®
A1 L E R B T3 AR W R RN
ENBVHESLEREZRIXSEANEIER
HET XREMIHAKROTRE P, Tz,
WUE H7Z&TFR.fiC HaBHOE LA HER. 8
B RSB VMESLERA RN RA R
TERFHET:MivERPFEELEVISHE P,
T,.q. WUE 5 C, 254t # 45 — B, 7 0 B ff 7 4% ¢
PEGTERET. SHAREEERNESETHK
RESAHRHET.

MHAREEYHGETRAERNCR, T RME
AU THMETSREBOETL, FRERRENE
SR T 4L I 0 B 1 , T EL 7T L7 o 4 A
KA B R . ERTRR K S B M R A
ROUHARRNBELEE— 505, BXNES
ABFRA SRR EREA S T 2K S RAH T
I, XS AL R R B, PO AR
BT B A TR MR RAR & R LA IR AT
[RE T AEERMTE AR, SH 3R 5 A R R
Rife, Bk B R BHE S, XM AEER R, RAH
HERAWERE, BHERPEER RN TR
A TR & B RSB B X T RE R
Wi ER T RIS K E R LR B R T
A R TS 3 1 A R R A BB B R O
B K ST 8E 55 R AR B BO BRI £
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AR K Bt T R E AR R &R T &3
Fh R R B0 s S HU IR ANE R ALY, 6 BB A K
33 B T 52 B a0 722 B 6 o ) T R, B R B -
AKEHES5HWEKBRTTHUHEAMES . EREH, &
KTBHEVIM AN KB BAFR, BEE T R0
—HER EAHKEL2IRTREES. hE6+H
B £ 7 B X 6 AN AR B R 7 A T A5, RATA
HOHER BN KB BEORRREKEZRBR
AWM, RARBEDWB KRR, %Ko HE
RRGRE, MABREARTEMNGE. FEER./D
HERBEEAEHBEKBENH. ISFFRFA
MBFR T, B BRI LSE S, 6 MEAMN
NRRAHKXB/MR AL AR > BR>KBR
>BW>/HH>FEEN.
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JHAF RN A X O EBKEELEK,
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