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Yoshinobu KAWAMITSU, Shin-ichi HIYANE and Akihiro NOSE :
Effects of environmental conditions on the photosynthesis and leaf
conductance in sugarcane plants.

*—D0—F I RBRERE, SIZGEHE, XEREE, v+ vxy, XHE, ¥EMmMaE
Key Words : leaf conductance, light intensity, photosynthesis, sugarcane

plant, temperature response, vapor— pressure— difference.

Summary

We measured the responses of photosynthesis and leaf conductance to environmental
conditions, such as photon flux density, leaf temperature and humidity, in sugarcane plants.
Plants were grown under greenhouse conditions and then gas exchange measurements were
conducted under artificial light conditions by using the infrared gas analysis system. Leaf
temperature and humidity (vapor pressure difference) in the assimilation chamber were
controlled precisely by using a personal computer.

Photosynthetic light response curves showed saturated and unsaturated curves up to

* « 5 ' photon flux density in sugarcane plants used. Optimum temper-

2200 g mol e m~
atures for photosynthesis under high photon flux density were at around 35°C in most
plants, whereas 40°C for Badila. In addition, Jw47 showed no optimum temperature up
to 45°C. There were no changes in photosynthesis as vapor pressure difference was
increased up to 4 kPa. However, Badila and NCo310 showed a decreases in photosyn-

thesis at high vapor pressure difference.
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REEIEERETLEL LR KT A TREAME L, 15002 mol e m 2 o s™ (I HEIFI S A & Dff
B ENBEL TV (Fig. 1-A, B), &R « RHEMIC KT 5 X AREEOZ TR T/ X<,
BB B THFCRON, Tk, BMLTHFABOH A KREREE LS, FTHIw66 DXERK
MBI TE8.4pmol e m ™ * e 87 L /e DB MEA R LY (Fig. 1-B),

KIILEHEEOKRIGE, £ TTHaMBhEL R L (Fig. 1-C, D), 0 &2 X&E» BTk
STRILDOBIEN S LI KELS DI L ATHRL TS, KMk« RFICIIT 222, S. spontaneum
CEWTEXE TERNAROhcowxt L, Badila, Yomitanzan & O#35 812, Bt K\ THOHE
ErRohis,

ARBUEE I FGOEICH L TR AR L (RUZEBE LIch, KIG <% — it SILEEE
DFE LIER L) &« RFEMICIT 5212, S. spontaneumPic 3\ TIZLXBIc 72 » TA X
eESAR DR ICOR L, Badila, Yomitanzan & OIS MEIC 5\ TR ERIC BV TOZENR L L,
i, BABORBEE L LAMCE VELYRL, PTLIw66i211.6mmol em *es ' LB HE @
s LT,
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Fig. 1. Light response curves of photosynthesis and leaf conductance in sugarcane plants.
Measurements were made at 35C of leaf temperature and 37~57 % of relative humidity.

A, C : Saccharum sp.; B, D : S. spontaneum.
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2. RE-XERRK
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BRE e ot, Bl - RHEBIZZERBC ST/ L, SRBCRCTEZCE» SR (Fig.
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Fig. 2. Temperature response curves of photosynthésis and leaf conductance in sugarcane plants.
Measurements were made at 983z mol e m * «s ' of photon flux density. A, C : Saccharum sp.;
B, D : S. spontaneum.
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%L NEmMED LR VCEZICEMm L (Fig. 4-A, B), Zhwix L, Badila:NCo310iz %

Wik, B AR TER L, KILEEEOEERAEICH T ARG, #E L2 TOMHL
LRAETHYOEME R LI (Fig. 4-C, D),
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Fig. 3. Effects of vapor pressure difference (VPD) on photosynthesis and internal CO. partial
pressure (Ci) in sugarcane plants.

2

Measurements were made at 35C of leaf temperature and 2093 # mol » m ™ « s™' of photon flux

density. VPDs were altered stepwise from high to low. A, C: Saccharum sp.; B, D : S. spon-

taneum.
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Fig. 4. Effects of vapor pressure difference (VPD) on transpiration and leaf conductance in sugar-
cane plants. Measurements were made at 35C of leaf temperature and 2093z mol e m™% » 57"
of photon flux density. VPDs were altered stepwise from high to low. A, C : Saccharum sp.;
B, D : S. spontaneum.
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LizDix, CimoCO.BEBETHLEPEP—» L £+ 5 —EoRBEBCERTSELOEEZS
N5, %1, BHERETH 7 FEOEERE LS b T 5S. officinarumdBadilait 40 Ci i HIRE A
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LEBREGIROR -, SO HREREDECICOVCTIRMOBE Y ick - THHERINT
Fo, BHE LU TIESEREOR ., BEAGEY, FE - REMSORC L ENEXHLNL, L
L, FOBRICE »TECEREIN TV D0 RKEREKELS, SHBPA L T iiduidle b oy R
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L L7203 CO SR FEEOBABRE LCOBEREDOHABRE L AT IFE L L, Mm% 0
CO. i EE OB BEICHNTCOBEREOHABEDOAE 2 L RTY, 22T, KARERE
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%0 Saccharum sp ‘ Saccharum sp
401 4} . ]
A
30 {1t 4
A i ANiF 4 +g

B + YOMITANZAN| { } 4

20 ONCo 310
@ BADILA

10 | i 1 : 1 )
50 ["Saccharum spontaneum lb Saccharum spo.ntaneum

f:%
)
%
m]
D.

‘!5—*T*F—' A_ﬁéz__‘ ak
30 wh A OJw27 1r A
A A

AJW36
AIW4T

20+ OIWe6 1t .
eIWT7
B TAINAN

10 1 1 1 1 1

200 300 400 50 100 150 200
Leaf conductance (mmolem ?+s ') Ci(ppm)

Fig. 5. Photosynthesis as a function of leaf conductance and internal CO. partial pressure (Ci) in
sugarcane plants.
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BEEYEUEORE « R TR —FOMEA R Lok L, Badilad NCo3101 &\ Tt RILOM
B S EHNCOBEDETICL » TEAREEDET/NRH LN S, T/, Badilas NCo310
3, EEREO ERCH) RAREEOETICH L, [ EmEECEERIC L CHE, ML Lo
ENFEEREEZ LR S,

FRERF SOV TRTA % L, Badila, NCo3l0 3KILBELAKEXV-. O L, FAEBEOSILEE
i7hv& s (Table. 1), [ALEEAKE V2 &3, FAKLTERCHEDHILIMBROE S KE L, v
v 72 (275 27) O MBEVERINCS 7D 2 EEBERT D, Z0Z Ly, EEAEOHMC L
D KILBAEE AV & < fg » T L FLOMRRA H D 7EBL, > % h KILEWE# (Peristomatal transpiration)
Az bR s B, 5T, BadilabNCo3104: “7 4 — Kk 7 — 1" BAR LA,
ILEEN S ENERO -2 L EZ LR D,

Table. 1. Varietal diffirences in chlorophyll content (CHL) , specific leaf aria (SLA) ,
total stomatal frequency (Sf) , guard cell length (Sl) and ratio of abaxial

to adaxial stomatal frequency (ab+ad ') in sugarcane plants

Varieties and lines CHL SLA Sf S1% abead '
(mgedm™?) (cmeg ') (noemm *) (pgm)
NCo310 6.24 137.1 308.4 39.5 2.0
NiF4 6.05 148.8 212.5 38.1 1.5
Badila 4.57 159.8 457.5 33.3 2.0
Yomitanzan 5.08 152.8 e e
Tainan 5.03 111.7 180.7 38.3 2.7
Jw27 5.18 128.2 e e
Jw36 5.39 112.9 e 39.0 e
Jw47 6.09 125.9 281.6 31.1 3.0
Jwé6 4.38 107.7 207.3 42.2 3.0
Jw77 4.17 77.4 204.8 36.8 3.0

% Guard cell lengths were mean of adaxial and abaxial surfase.
-- no deta.
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KET v LOETHFIERIL, TOKER, KERROEBSNETTLEVBA2H5"Y, Ly
L, REBRICEUCTIRAKRET v » OB R fThch-tcZ &, “7 4~ Fh 7 — 7 BIREAKH
Ty e LOBENSRCRIETH A ETERFINSH En0b, ZoOMCOWTHNT 208
Li, G ZORMBICOVTE, KET v v »OREAYE UM LI,

B =

FhEYFERBICRT LS FEANERESRECHT ARERRICHBIET S Lt b, BLEVRERK
BN RETXIRELEUHELYRE LI, BRIUTOFEI» TH S,
L. - KERIC" STEMA L OB NRE L TV, 7ok, BEETH 5HS. spontaneum »
EHRINE <, RTLIW66 DX ERBEEX58.4pmol em * o s ' kpve hEfER TR LA (Fig.
1 —A, B),
2. ABEE, [ILZEEIRCEBREOBTLCH LT MM AR Lic, ok, BFHEIIARER,
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SILEEHEEE LECERR L (Fig. 1-C, D),

D ‘BE-EREEREIS ORE, £L{0Y v BT 5REEE L, BCHECESRE, Fh

Zx L, Badilaiz 40CIBBRE®RL, W4T W TRRBIED i - (Fig. 2—
A’ B)O

. PIRRFOEEBAZETMICHTEREGREE~DOERIL, &< OfAMBIT S TR R L

S7eDXf L, BadilatNCo310ix, BEEEERC KV TETHRADLA: (Fig. 3—A, B),

. RBOER L, L oftEMBhc s\ CERMAEOWMTACHEVERIICER TS T4 — K3y

77 BE R L, Zhixt L, Badilad NCo310i3, SEMAZERIC W TEEBEHEECETHAES
had “74—-Fxr7—1" #ERLL (Fig. 4—A, B),
T, vy FEBIIEKEBEOTILCH L TEHCRIGLTVWA LD LHEI N,

#H OB AERTHA LM, WRREBEARBFYH LS TUFEMAZR, BRIEHK
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