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Effects of Drought Stress on Photosynthetic Character isticsand
Chlorophyll Fluorescence Parameter s in Seedlings of
Tem inthia paniculata Grown under D ifferent L ight level
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(1 Xishuangbanna T ropical Botanical Garden,ChineseA cademy of Sciences;M engla, Y unnan 666303, China 2 Graduate School of
Chinese A cademy of Sciences,Beijing 100039, China)

Abstract T he reponses of photosynthetic features and chlorophyll fluorescence parameters of young Ter-
minthia paniculata seedlings grow ing under natural light and shaded circum stances (comparable to 50%
natural light intensity) to different il moistures aswell as their physiological adaptive mechanisns to
drought and strong light were probed with two year old Teminthia paniculata seedlings The results
show ed that the seedlings remarkably declined in leaf relative w ater content (RW C), leaf w ater potential
(W), maxmum photosynthetic rate (Pmax) and gpparent quantum yield (AQY),dark regiration rate (Ra)
and photosynthetic pignent content as drought become intensified They rose in Pma; AQY R4 and leaf

mass per unit area (LM A ) but declined in photosynthetic pignent content, as the light intensity increased
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They tended to rise in Chl a/b and Car/Chl as the drought and light became intensified They renarkably
declined in maximum efficiency of photo-systen II (F./Fm) and photochemical quantum efficiency (®esn)
w ith stronger daytime light,w hich indicated that they suffered photo-inhibition They increased in electron
trangort rate (ETR) and non-photochemical quenching (N PQ) w ith strong daytime light,w hich indicated
that they counteracted photo-inhibition and protected photosynthetic structures by increasing regiration
and themal dissipation Itwas shown by two-way ANOVA that moisture and light intensity appeared to
renarkably interact U nder full natural light, the seedlings suffering severe drought still had higher Pma
?. s '),which indicated that Teminthia paniculata had very strong adaptability to
drought and strong light,and thiswas mportant cause for Tem inthia paniculata to be a dom inant Pecies

(2 65 umol- m’

in xerothem ic valleys
Key words :Y uanjiang xerothem ic valley T em inthia paniculata drought stress photosynthetic character-
istics chlorophyll fluorescence param eter
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Fig 1 L eaf relativew ater contents (RW C) (a),predavn and mid-day leaf w ater
potentials (b) of drought-suffering seedlingsof T. paniculata at wo different light intensity
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The figures areM eanst SE of 3 5 replicates D ifferent captial letters indicate significant differences betw een differentw ater treatments at
sane light intensities (P< Q 05). D ifferent nomal letters indicates significant differences betw een the two light intensities in samew ater

treatments (P< Q 05). They mean the sane in Tables 1 and 2

( 1, 2) . , m’ 2, S 1
3 50% : (LMA) ,
, 50% Pmax LMA 50% ( 1),
40 5% 31 2%,AQY LM A
74 6% 57 6%,Rad 30 1% ,
28 0%, 23
Pmx AQY R 50% . Fv/Fm
VD Pmax ( 3). Fv/Fum (
, 9 65 umol- m * s*' & 89 umol- Fv/Fm Q 815),
1

Table 1 Gas exchange paranetes and leaf mass per unit area (LM A ) of the seedlings of
T. paniculata in different w ater treatments at two light intensities

M aximum A L eaf mass per
L ight intensity W ater intensity photosynthetic rate Apparent quantum Dark req‘“r_aﬁ"m _r?te unit area
(umol-m~ 2 s 1 yield (umol- m~ 2 s 1) (g m 2
CK 16 22+ Q 83Aa Q 053+ Q 003Aa 183+ 0 11Aa 96 62+ 5 02Aa
LD 13 49+ Q 67Ba Q 049+ Q 002Ba 1 66+ Q 09Ba 94 42+ 4 95Aa
100% R
MD 12 69+ Q 61Ba Q 036+ Q 002 Ca 1 25+ Q 07 Ca 93 90+ 3 07Aa
VD 9 65+ Q 43Ca Q 014+ Q 002Da 128+ Q 05Ca 97 41+ 3 61Aa
CK 10 01+ Q 56A b Q 046+ Q 002A b 132+ Q 06ADb 79 12+ 4 24ADb
LD 9 51+ Q 37Ab Q 028+ Q 001Bb 1 21+ Q 04Bb 77 88+ 4 07Ab
50% R
MD 8 01+ Q 31Bb Q 025+ Q 003 Chb Q 96+ Q 08 Cb 80 58+ 6 34Ab

VD 6 89+ Q 29 Cb Q 019+ Q 002Db Q 95+ 0 06 Cb 80 68+ 3 67Ab
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Fig 2 Photosynthetic reponse curves for the seedlingsof T. paniculata
in different w ater treatments at two light intensities
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Fig 5 Diurnal changesof the non-photochemical quenchings (N PQ) for the seedlings of T. paniculata

in different w ater treatments at two light intensities

140 ——(CK -o—~LD -a~—MD VD

120 +
100 |
80
60 |
40
20

0 I i ' L e )
8:00 10:00 12:00 14:00 16:00 18:00 20:00

3 & B} f7] Minute of determination (o’ clock)

100%RI

6
Fig 6 Diurnal changesof the electron trangort

140(
120}
100

50%R1

0 N . , )
8:00 10:00 12:00 14:00 16:00 18:00 20:00
M 52 I 1] Minute of determination (o’ clock)

(ETR)
rates (ETR) of the seedlings of T. paniculata

in different w ater treatments at two light intensities



272 26
, 50% (RWC) (W)
ETR ( 1, , RW C
2 4 Y, VD RW C
75% ,
, Chla Chlb (3151
Car (  2) chla/b
Car/Chl , (el
RW C (6% 8%),
Chla Chlb Car 50%
, Chla/b Car/Chl
50% ,
25
(Pmax) (AQY)
( 3, ( 1). ,
,F (Ra)
F ’ R\NC 7Rd
Yoo Wna  Chla/b , Chl Car Car/ Pma« AQY  Ru 50%
1'pmid Chl Rd Pmax ’
(P< Q 01), Car Chla/b Pma ,
AQY (P<QO05) . ,
3
(LMA) 50% 1) . LMA
2 Chla/b Car/Chl

Table 2 Photosynthetic pignents contents per unit dry weight and the ratios of Chl a/b and Car/Chl in leaves of
T. paniculata seedlings in different w ater treatments at two light intensities

a b Chl a/b Car/Ch

L ight intensit W ater Chl a content Chl b content Car content Ratios of Ratios of

9 y treatment (mg- g 'DW) (mg- g ‘DW) (mg- g ‘DW) Chla/b Car/Chl
CK 272+ Q21Aa 131+ Q0 21Aa Q 48+ Q 09Aa 210+ Q11Aa Q 119+ Q 076 A a
100% R LD 2 36+ Q 14Ba 1 12+ Q 18Ba Q 42+ Q 08Ba 211+ Q 11Aa Q 122+ Q 054Aa
° MD 2 08+ Q0 23Ca Q90+ Q 11 Ca Q 31+ Q 08 Ca 2 16+ Q 20Aa Q 121+ Q 068A a
VD 163+ Q 28Da Q 72+ Q 09Da Q 29+ Q 05Ca 220+ Q 18Aa Q 128+ Q 074Ba
CK 353+ Q 31Ab 165+ Q 21Ab Q50+ Q 11ADb 2 08+ Q 13Ab Q 101+ Q 087ADb
50% R| LD 329+ Q 26Ab 159+ Q 15Ab Q 47+ Q 09ADb 2 10+ Q 12ADb Q 103+ Q 034Ab
’ MD 3 04+ Q 19Bb 127+ Q 12Bb Q 39+ Q 08Bb 2 14+ Q 09ADb Q 101+ Q 045ADb
VD 2 75 Q 16 Cbh 1 05+ Q 09 Ch Q 35+ Q 05Cb 2 18+ Q 15Ab Q 118+ Q 037Bb

, LHC 1I
[17] [18]
, .
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Table 3 V ariousphysiological paranetersw ith soil moistures and light intensities as
well as the interactions of the two by wo-way ANOVA

Soil moisture L ight intensity Interaction

Param eter E P F p £ P
RWC 56 176 *ox 5 258 ns Q 967 ns
Wore 54 012 * ok ok 3 331 ns Q 479 ns
Whnid 115 852 *oxox 69 441 ok 17 507 * ok
Chl 104 255 *ox 425 214 *oxox 34 581 * o*

Car 20 861 * 25 972 * 8 649 *

Chl a/b 184 608 *oxkox 26 898 * 13 461 *
Car/Chl 6 896 ns 53 653 * 1527 ns
LMA 1721 ns 301 32 * ok ok Q 749 ns

Pmax 8 008 * 37 476 &) * 11 536 *
Rd 47 224 *ox 422 367 o LF\ * 25 348 * ox

AQY 6 144 ns 2 389 ns 9 561 *

ns ;*.Q 05 ;* *.0 01 i+ * *.Q 001

Note ns insignificant difference at P> Q 05 :* significant differencesat P< Q 05 ;* * significant differencesat P< Q 01 ;* * * signifi-

cant differencesat P< Q 001
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