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Summary

This paper described that the effects of leaf-to-air vapor pressure difference
(VPD) on photosynthesis, transpiration, leaf conductance and leaf water po-
tential in Saccharum species (S. spp. cv. NiF8 and S. officinarum cv.
Badila), Ci plants have been well-known a having strong resistance to VPD
as compared with C; plants. In addition, we determined the carboxylation
efficiency, obtained from the initial slope of the A Ci curve, and apparent
quantum yield, acquired from the initial slope of photosynthetic light
response curve at different VPD conditions.

The results indicated that there were no changes in photosynthesis and
leaf water potential in sugarcane used with increasing VPDs. Transpiration
rate was increased linearly with increasing VPD. Leaf conductance and inter-
nal CO: concentration were decreased with increasing VPD. The carboxylation
efficiency and apparent quantum yield were decreased at high VPD, suggest-
ing that photosynthetic activities were damaged at the high evaporation de-
mands. However, there was no statistic significance between VPD treatments.
Leaf water potential, osmotic potential and pressure potential were not al-
tered at different VPD. It was suggested that the decreases in leaf conduc-
tance at high VPD were attributed to the direct responses of stomata to VPD.
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OFRT, CHAGEETIV b7 FEREGONEGHEED, FEHBED LA ISH L EDOKICHLL TS
D, HOPIZTHLENH S,

CHEMIZIBITARIMBEDBVLS BB RIZTHEIIOWTIRIN I TIIE L OBRERND L. *
NOZEHETLE, EHPEDO LAIFCEEREEB L URILZEEIET T2 L OHMES “95%
V. AR BHV I, KfEERAVWCERSESEAT S EAGRERIMET T 525, K ILIEEeE
DIETIZEIZ2EANDCO, DHABBEBDIKTAEELERD—~2OTH 5 LTS,

CHMIZIBIT2EHBMEDREVYREREEL L USRILCEECRIZTEE, LARIETT 2
BELEALZVWEHEYPERE SN, BEPRERGOEVR EVEHOEREEZ NS, Py X
BRI T ERMEORBIIOVTOME 35245, HFEOLV BHEL NV CERBED FRICHL
KHEREEMETT200E, BIULEZVLDEH LML,

AT, IREHHE BT ICIT, ERBAEORVDYLEBREERVOTILGHEE 5 2 288 % B
L. &L, SENBET CAGHEENMETTLREY, REFEHER, RHEDEL LUOEDK
KT v VDA GIRE LI, b, MEIF19944E, 1995EDOTEIITY, (2IZRBRERIB O
12D TIIBEDFERIZDOWTHENRE,

EBRMHR VB E

M FHE Saccharum officinarum @ Badila & ¥ HfD S. spp. cv. NiF8 TH 3. HlEIC
&, EH%Z2 7y FHMER LW EOR EMBHEO D REIRS % vz, #3540, S HEROME
KEOFMIIAR " OFEN TH 5.

“VPD-JEEHIG" (&, Ji#AE2000 « mol photon m? s?, #iE30+0.1C, CO, #AEE350+10
ppMDEHATIZHEWT, FMLHNICEAT L2 EROBESBEEE 3 CTHL5 CTF2 R4 I LR SE2 S
ETHRMMAEEZ RIS EHNALZRERE L., HLBAETLSTERET S T TICH0~054EL,
FREIRT S5 E TITH2.5~ 3HHEEL 7.

RHEZEDBE D “CO- AWM 52 BB AL 20, BHAZEY15+1Imb (EVPD)
RU25+1mb(FVPD)? 2 BRERRE L, H3E2000 # mol photon m* s', #iB30+0.1CF T, M
AT B ZERDCOMBE % COr-free(Oppm) 2SR AIZ LA XA AZKMABRE L. COMRES T
EHASHREENEET 5 £ TITH205EL, EWEICIZH2.5~ IMEMEL -,

FEMAEIIRKECHERICG X L2HBIZOVTIE, ¥4 % VPDE&ET T, fik e FHEOHFET “CO-
e ZRELREL LA, %28, TCTREBEEDRELIIZ, “Ci-tESBME” OB THEBT
HOAROE 8. ERAEISKAADFICRIZTEEBIIOVTIE, “B—RomRig =L,
FHRE L > THRTHER T 2 HAROME» HRD 2. HIEIR, FER30+0.1C, ¥EHZE18mbicE
E L, KEEESNFEDOEEIINIRAE2000 « mol photon m? s, KFAENESIZCOMESS0+10
ppmiZHi#E LTI 7z,

RHBEDEVDVEDOKET VI VRPBERT VO Xy MICE R B2 RARL7:0, “VPD-%
BREUE" DRER T %, WHERFIHET 1 A7 2Tk E, KEF UV x VRUBSERF L v L
ETAVEIRT Y 7 H 47028 —@FEVEHCTRELZ. BERT ¥ ¥ v, BlERTO7 1
A7 Z1mIDEREAIFEAR, FRCBERSEPICRITRAL. 2#0#%, A0CIKESHERFELTB X,
%H, TOEHELOHMIETL 2HEEETF A 70X -5 DL H— P HI0x1ES L, BER
TYIANEEOKRRT vV ERBRICHIE L 7-.



HERE,  EEREOBCHF b7 % CORSHBEIRIZTHE 3
= R

EHEDBOAY PV FEOEOT AIERIIRIITEE 2 Fig. LWIRLA, HEHMTHEZE
T 5L, RERERE, HE0EE, TILEEE L ONIFSAE L, HARBEMMICIZEN - GIEE
FAh. ERAES AT L EHAEOEEBCREIIZEY, BEEEIZOW TR/ L
AL [AUBEEICIB VT, BRAES LR TS ENIFSTIREMRMIZ, Badila TiZ25mbftit
TREBIET L, Z0#%, ZELL. BEHNCO.BEIZO>WTIE, EHREO LAICE D RVERY
WARTF L, MEOMICERBED SN o7, UEORER, EMAZED LRI LT AKEESEDON,
SALIEEE I B O THEPIZRIGA R - 72,

Kiz, EHBAEPEONRERIIG A 2EE Y REAT L0, 2EMOREBELBHTICENT
“Ci-ea kg RURFEREDHE (Fig. 2) &, E5612, “H-KEHEHR" OWHLR S FHF)
Mah#E xRz (Fig. 3). IROMELALFEHEE ORMEERERGFTICEVWTRT»EBH 6N, £
NOAMEET LRHEDESMET LA EYHELL. LrL, ThOBEIIB L CERBREMICKETN
RHEAI o7, BEHBAENERTHEEOR ) OEMEREAMAL, HHGEEIZEAN
T5(Fig. 1), 20, RBAEOHMALIEDOKARTF Vv, BERF VY LVBIUERTF VU v
WIZG 2 B BARET L7z (Table 1). Zd, WfEILIH AT FEEAZ I LEILRISE R L
ol EmS, BENKRGHEEICRELZVOOLHETIL, KKF ¥ ¥ VOREIZIEBadila® v/, Z
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Fig. 1. Effects of vapor pressure difference (VPD) on photosynthesis (A), transpiration (B), leaf
conductance (C) and internal CO, partial pressure (Ci, D) in Sugarcane leaves.
Measurements were made at 2000umol-m-2-s-! of photon flux density, 30°C of leaf
temperature and 350ppm of ambient CO, concentration, respectively. VPDs were altered
stepwise from high to low.
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DFEHR, FHIAEH14.8~29.8mbOMTEILL TS, BOKKT I v, BEKT ¥ v VRUPE
RF o VRREL TV, &8, KRFU v, BERF VY VRUERT > ¥ v VOMEIZH
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Fig. 2. Effects of high and low vapor pressure difference (VPD) on photosynthetic
rate as a function of internal CO, concentration (Ci) in Saccharum species.
The inset indicates the initial slope of A/Ci curve.
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Fig. 3. Effects of high and low vapor pressure difference (VPD) on initial
slope of light responce curve (aparent quantum yield) in Saccharum
species.
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Table 1. Effects of vapor pressure difference (VPD) on water potential, osmotic potential and
pressure potential in sugarcane leaves (Badila).

VPD Water potential Osmotic potential Pressure potential
(mb) (MPa) (MPa) (MPa)
29.8+0.4 -0.220+0.035 -0.868 +0.066 0.647+0.086
24.7£0.4 -0.228 £0.063 -0.869+0.055 0.64110.070
14.8+0.4 -0.235+0.058 -0.881+0.119 0.647+0.124
£

HIER AZBWT, REPBEOEILIIN T AEMEEDO MM ERYH D 2 L ek~ Ly
L, TNHDOREICE VT, COMEIIHIHETNR LD AHE DK HEEREEILE~EA L2720,
EMEORKEVRMEIZEFEMLEA D DL BOIDBEENIKE CHEACOMBE (Ca) PEBHT DL ED
AEAlo b, EHHEOCEXHER (FHEL R L o7, 0%, AERAERFERNEHEEIZN
BAA, Cax350ppm & RkFIZHIBL, AIEY CIZBVWTEEBED LA IHEVAEGREEDOKT
HSEE b7z Badila® AV CHARET L 7o/ R, ERMEO LAY LEGBEEOETIIZS SN,
Holb LTHIERADEI LK T THo /2 (Fig. 1), HBFREICET 200ETIX, B35k HEST,
EimlZN 2 EEEBAED FAMEEIIRONE, L) RERBERREOBD THOAM 2L HEL
53, CoHREREITOY Py FERBVAEMEELHFELTVS,

EMEZO EAIHVCRIGEESSBICET T2 ERE LCid, EEAEDO LA ICEZ2ENDOKK
T VOBETEALAGILFAEOET® Y, 7203, BHOKART VY VOEBTE2 A4S $¥KILY
EHESICLHS LB "EAEZONE. LaL, RRIZBVWTREOKRTF v, BERT
PUXNMVRUERT X v VIIEHRBEEIC I DR ER T 2o/ L6 (Table 1), BHEED
ERAPERNOKFIRELET SHRILZEESET LADOTIE 2L, [ILVEREREED LA IS
LOWHELAGRILEHAS LI OIS,

EHNIIBITERERADER~OETMBEDTEIIOVWTAL E, BHBAED LA L, HEtH2
FEEIROOLNLh-72500, kFEEDNRROFHEORTHEED b/ (Figs. 2,3). L
ML, BOKRKETF v, BERT YV VRUERT v VRIBEAERBEIN W E2b,
HHPAED LA L DZEDORKET > v VOBRTALERROEEORT A& L 3ELLR
72\ (Table 1). Vassey et al™id, Phaseolus vulgaris # W/ FEERT, w4V kS A L
A L D SPSIHMEDIRTARED SNz E b RXTv s, Thid, TILBASHIZ L 2 EN~DCO.D LG E D
BFAXAEERTH D, CO*FToMAT 5 2 & TSucrose Phosphate Synthase (SPS) &Moo []iE
RO SNz, FHROE|EIE, K7L ¥V 7iZL bNitrate Reductase (NR)EHIZBWT LD S
NTW5EY, KIREOMRICBVTY, REBEDERROTAMBESIETERTLAFE»S, [ILAM
VS TEATDOCO. D TIRAEGHAERDET LI ZEILCEDEILNL.

W, ERAED LAY, E2TIEH LD, COMEBLED LA»BEIN (Fig. 2). £0H
e LCid, ¥NMAIZEIT 52 PEPcasei@ e DR TIZ L 2 BEERIOKT, HE WM,
5DCO, DR, L UCHERBEMIENOLFREEDOEKR, FA4HNBHLLTETFONS, 51,
DFIZEET 2 MET 2 AT 22O DEREFIE L TW5.

AT, EORZBREROEE, VO L REBENEEZ “Cl-XGHRME" OMBQEOMEE »»
LRIz, HEMEOPIIIE LR ERICBELICHE, D5 VITABAR YIBTERS O ZE BT ORI
XA, FILOES SV bW S ‘Patchy stomatal closure’ #5886 60, DX ) %K
ETIIEIRETRD - ENDOCORE (Cl) I ZBKFMENL L ORESEHEI R TWESY, LaL,
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VL L ETOHMYHEOEICZD ‘Patchy’ REONLDTIIRL, HEIFERNE, KeEFDA
FRHEY B RBR D S REIZOUMERWERBL R 2 VWEEEL L L, Z(ORILERE
R LTV R E V) BHOTRENSEHA S S ‘Patchy’ ORBIZEHTES .

LA L, RTHLMILAEII1C, EEAEO LIS SILEEEOETICEM L COEEREE
DET o7, S, Ci-AHREE2 6 bHETES L), BEOKRHCO RERNFT T
BC,HEWAEAET LY My X CONABEEIJIZHARECHLZ M6 (Fig. 2), [KILOMSHIZ
£k BA~NDCON ZDHPEANTHORAIE, KABEEICELVWERES A2V ENEZLND., B
12, CiVHNEVH VAR E VD CO MMM IRFL TV Y, HERBMBNIEZT5IZCOo: i
FEASE ¢, ribulose-1,5-bisphosphate carboxylase/oxygenese (RuBisCO)D A VE* 5 — ¥iF
HiIdEmEF IR TR0 ETFHEINS.

b, EHAZEOLAICH LY Py FUCRFOLEREEIBEINIC VI PR Lo &
DT EE, ERBESNTOLCHYOBOAAADES EDHTY, KFHR LC MPIZHETHW
BNERETLIZLERMFIZIDEEZOLND.

B H

Saccharum officinarum®Badila & HE MM TH 5S. spp. ONiF8% FiV T, EHAIZE DE VAT
X OB RIZTRBIZOWTIRET L 7.

HEHfEO LR ICH L, WAEKICEAEGEROKTIZZD by, EEEEImEICEMNIC LR
L7:. SILEEEICBWTIRERAZED LR ICHEWNIFSTIZEMMIZ, BadilaTii2bmbfi i TE
BMICIETF L, 20%, EFEIGELL. ENCO MK I, EHAREOLAIZE S RVERIIETL,
[L0F: 1 A=A F 3 R A

Riz, BEBAEFENERICG 2 2EEPRITTL00, R22EHEAETC “Ci-bEBlliR" &
ZOVMYARTD 5 RFEFEEDE, BLU “KH—RERMR" ONPIERTH 2 XF AT L KOBRET
L7, 20#%, SEAHET CREEEHE, LAAYFEIETLA. LrL, ThLIIHENNICE
BLHELISE A o7 ERABPENEOKRF YUy, BERT VI VRUPERT ¥y Vils
ABEEBERALAE S, BEHMESKESERLAZOELLY, ERTF Y v VIIERIEETY, %
DfEIFFNFN—-0.23, —0.87, 0.64MPaT& o 7.
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