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Abstract: Gas exchange and chlorophyll fluorescence parameters in two ecotypes of Jatropha curcas originally growing in
Hainan Province and Guizhou Province were determined by a Li-6400 portable photosynthesis analysis system ( LI-6400, Li-
cor USA) and a chlorophyll fluorometer (PAM 2100, Walz, Germany) in summer. The photosynthetic capacity of Jatropha
curcas was high. The light saturation point (LSP) of the Hainan and Guizhou ecotypes was 1700 wmol-m s 'and 1600

1

pmol-m >+ s ™', and the maximum photosynthetic rate (P, ) was 20. 4 pumol m - s~

-1

and 18.9 pmol + m2+s7",
respectively. There was no obvious difference in responses of photosynthetic rate to CO, concentrations between the two
ecotypes of Jatropha curcas, Hainan and Guizhou. The diurnal variation of net photosynthetic rate in leaves of the two
ecotypes presented a two-peak pattern. The first peak and second peak occurred at about 10:00 am and at 16:00 pm,

respectively, an obvious phenomenon of “midday depression of photosynthesis”. The P__, LSP, LCP (light compensation

max ?

point) , AQY (apparent quantum yield) and R,( dark respiration) of the Hainan ecotype were higher than those of Guizhou
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ecotype. The daily changes of maximal photochemical efficiency of photosystem II ( F,/F, ) exhibited little difference
between the Hainan ecotype and the Guizhou ecotype, whereas the daily changes of actual photosystem II efficiency ( @y )
were consistent with daily changes of P,. The Hainan ecotype displayed more tolerance to strong light intensity than Guizhou
ecotype. These experimental results indicate that Jatropha curcas is a woody plant with a high photosynthetic capacity and a

strong capacity for acclimation to high light intensity and, therefore, a potentially significant bioenergy source.

Key Words: Jatropha curcas L. ; ecotype; photosynthetic characteristics

FRIKT ( Jatropha curcas L. ) XHR/IMET RN , J8 T K ( Euphorbiaceae ) BRI & ( Jatropha L. ) ,7&
MEARSNTTEAR . T IZ 40 Tl B R DX, ZERE ) Z 8 AR P SN R & AN R i
A B KR B T I & B R R A Y . BRI T AT AAZY, 1 R T
BRSSP A LI P & A S M2 AR s B N EE MR A T MR A 40% ~60% R 4
T, HEERZR oA R —Fi B BAF N FIRT SR A ) SeTh BB VRAE Y o 76 R0 HE A RRIR e AL, 2 R A
i 7 AR AR RRORUR 5 BE VR AE 9, LAAE W) SR BB IR AE A 3 LA AR B R, E &R E WML R B
Kk,

HEVERREY A KM, BWRA T TR EBEREK, MY e S HAE MR 2 IEM
BT B AT BRI A 2 RO 5T R B A T e A T RIEL T AL R B A KR E Y A
SETRRIRI SoF T 55 DR 7 By A B A 2508 PR ST 0, (U A0 B 6 T HOB A ) A IR 038 o v g
B Bl Rl T BRI I ot A 2R B A8 1k R 53R 88 7 RO E G R, T % EL A ) . X SR 8 A
ANl A B RRIKR O B R BRI ST MR ILARIE o A SCRA SR AR A FE M B 70 5N (BRSS9 IS4 ), EL R A
AN TR 3 DX SRR BRI Ot B Rt SOt & B SRR , T A [R) M X RRIOR Ot & BB D AL & B B RE R R e
A HRME R, TR 32— 251 & R RS HE 5230 SRR
1 Rz %

1.1 HEysret

SRR o 43 SRR T 52 M B TS B (J8 T IR i X, &4 3R 14°C BT, 4P H B8 1313.8h) F
TG RAME N (A HBIX , A HRE 23. 9°C L 4ESF 3 H BE 2072h) , frF R ZF R T ARE T Ml E R 2B
e AR eI B ()& TR R 22 UM, AR P 3R 21 4°C 45 F 2 H IR 1566h) , FhiE i + 3 18 K
a RN ARE L AR S BN 2.2% ~5.35% , 2R S ENO0.128% ~0.146% , B WS 8N 0.35 ~
2.05mg/100g + , B & &M 2.0 ~15.5 mg/100g +,pH {H 4.5 24, AL, WFEL, B HEE
B, MRERRM FHISNE 1R LA 43 PR [ S U5 B JBRRAR , Y T JRRORUAR B I G 2% [ , 5 M BRIKUARS )
JrAHXS /NAGAEE W] LA SE WP [F] AR S B RRROR o R 34— B AR MR IO AT, TR b3 3 4R,
BAR 2 AR, T & T E T 2007 4R 7 ~8 A 34T,

1.2 St AR th 2 s E

FF LI-6400 (#5000 & 1E I E RSt (Li-cor, USA) Wl 5 & VE FI G SR e 7 £ o 00 5 Rip K o 0 Pt
7E 1000 pmol-m s ™' FI 3R F %S 20 min, LI-6400-2B £ B EIRIR LR ISR BE MOGA B RURST , L BB
8T (PAR) ¥t %€ &y 2000,1800,1500,1200,1000 800,600 400,200 ,100,50,20 .0 wmol *m s M RE IR CO,
WIS L= B CO, MK ERR EFE 380 wmol-mol ™', -2 IR BE #4572 30°C , WU & AN RIGaE F - H- A6 B A B 6 &
HAE(P,) o BOENGIRSE N LOLE 78 8% B (PPFD) ot , dot & d N Y2 %106 -& 18 At i th
%o K3 Bassman'®! {953k, FI BN —IRIEIAA P,-PAR WL 28 , R 75 W9 AR 25 BRI I BB K 6 &
HAR(P,,,) , [ HHEICHME R (LCP, P, 0 BFFIG5R ) G A AL (LSP,90% P, AR HIOGER ) , M 5E B (8]
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1.3 StATER CO, MR i 4l E
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0.5)C, CO, ¥& B 4% B Jy 400,300 200, 150, 100, 50, 20, 400, 600 800 1200 1400, 1600, 1800 2000
pmol - mol !, WTEWHLAH A (P, ) , £E €O, 0 ~200pmol -mol ™", It ¥R AL KT LL P, XTHala] CO, ¥
(C)BEXEE G EEH2:P, =Rp + CEx C,, % P, =0 B}, C, B & 1Y COAME R Iy, Rp Iy T IF
WA, CE R, BT 4T B PR AR/, BT LA UK 6T i A1) 2 SR B CO, BT R A BRI
R S
1.4 StE1EA BRI ERTE

RERRIE B AR, ZE P A B SRR T IRE , 52 i 18] IX B DAy 06:00 ~ 18:00, A& 2h #47 — b & @&
(P,) HITUSE , [ RAFAR G HEA S8, FIF Li-6400 BHIM 2, W EIE N A AL
1.5 WERERTOE H A 2

YEBE— 5 451 F 6:00.8:00,10:00,12:00. | _e ya R =099
14:00.16:0018:00 WEFE (LA, FasREA 2 |
T-Test AMATIERIAM SN ISR SR 2 5 BRIy £ 9 w0996
SPSS11. 5,3 Originpro7. 5 22 . Z o
2 GRS £
2.1 BRSO A ARG SR FA B B S5 % 0

¥ R 5 SRR B4 o7 Y £ A R 1 B, 5

T OEIRAET 150pmol-m s ™) , P, BEELIRIIIEA
M2LE BT, HgR 5 SRR B P, 225340/, bl
IR ARSEN K, P, 1 L THIR BE B8/, FE L B B
HERE BRI E) P, 185 T SN R

R 5 5N RSO 9 S 4R A AL (LSP) b A2

0 400 800 1200 1600 2000
YTl F 25 PPFD (umol-m™2.s7")

B1 MRS BN RRBUR ot & R B R 2 1k
Fig. 1  Responses of net photosynthetic rate to different light

intensities in two ecotypes of Jatropha curcas from Hainan province and

(LCP) FRWE T (AQY) (WP 3 R (Rd) LA K 5
REHEER(P,,) R 1 PR, 5 FOXR % S50
= T RNRB , (HER LSP MiER BEERN HRESHIH TR EER (P <0.05),

®1 @S SN RS

Table 1 Photosynthetic parameters from P,-PPFD curves of two ecotypes of Jatropha curcas from Hainan province and Guizhou province

Guizhou province

X LSP LCP AQY Rd P
Ecotype (p,mol-m'z-s'l) (p,mol-m'z-s'l) (p,mol'p,mol'l) (p,mol'm'z's'l) (p,mol-m'z's'l)

74 Hainan 1778 +17a 20.9 +1.70a 0.0535 £0.0003a 1.35+0.051a 20.4 +0.1a
M Guizhou 1686 +32b 21.61 +£3.72a 0.0524 £0.0035a 1.30 £0.145a 18.9 £1.0a
Bim U BSEfrEZE RN, R AR FRRREFBFH (P <0.05) Data represented mean + SD(n =3), different letter in the same column
showed significantly different( P <0.05)

2.2 RS CO, MR RESEL

R -5 SN BRI R (CE) (CO, #ME R (T ) T FRIRGE 2R (Rp) Al COMAER R (P,) W
2, MFHIRIC R CE A P, AT SNRRRA ST, T, 5 Rp 397 T SLM RN {5 CE I, 5 Rp 3 TS HA| 257
AE#E(P<0.05),
2.3 FRIROEE 1R H ARl

IR )L & B (P ) B9 H 22 (L 3 2 S 20 R XU 2D, A BT A9 AR PR B (1B 2A) , e BUAE
10:00 247, 78 14:00 7245 HBURA , YR BUAE 16 :00 7245 5 9 B RO - PR " BEG B B/ T 5t BRI
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R RO AT TR 9 P, 5 T EMEAR L, TR T 41.43% ;i SN AR T R 2l EUEE Y 24% , TFE T 76% o
L T B R X HR 2 B R O R R B SE A BRE L RE ) o

®2 wBEESIMERA CO,MESH

Table 2 Photosynthetic parameters from Pr-Ci curves of two ecotypes of Jatropha curcas from Hainan Province and Guizhou province

H: 757 Ecotype CE(wmol-m~2%s71) Iy (pmol smol ~1) Rp(wmol-m~2%s~1) P, (pmol-m~%s~1)
Y75 Hainan 0.126 +0.006a 56.30 +2.11a 7.11 £0.60a 30.3 £2.524a
M Guizhou 0.128 +0.002a 55.56 +1.34a 7.09 £0.04a 33.4 £0.707b

BARABEREZEER, FFAFFZHRREFBE (P<0.05) Data represented mean +SD(n =3), different letter in the same column
showed significantly different (P <0.05)
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Fig.2  Daily changes of photosynthetic parameters in two ecotypes of Jatropha curcas from Hainan province and Guizhou Province
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Fig.3 Diumal changes in photo-quantum flux density (PPFD) , air CO, concentration ( Ca) , air temperature (Ta) , and relative humidity (RH)
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Fig.4 Diurnal changes of chlorophyll fluorescence parameters in two ecotypes of Jatropha curcas from Hainan province and Guizhou Province
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