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ABSTRACT

We investigated changes in photosynthetic characteristics of P davidiana in order to understand
damage patterns to photosynthetic apparatus under drought stress. Root sprout saplings of P
davidiana were treated with 0%, 2%, 5%, and 10% of 300 ml polyethylene glycol (PEG) once a week
for one month. After one month, we measured photosynthetic parameters and analyzed the
photochemical and CO, fixation systems. Photosynthetic rate, stomatal conductance, and respiration
rate in the leaves of P. davidiana decreased according to increasing stress strength. In the
photochemical system, quantum yield of PSII was reduced by the increment of PEG concentration.
The decrease of apparent quantum yield was related to reduction of electron transport. Respiration
rate decreased with an increase in PEG concentration, whereas photorespiration rate in the CO,
fixation system increased. In conclusion, photosynthesis of P davidiana responded sensitively under
drought stress, and the sensitivity depended upon the strength of water stress. P. davidiana exhibited
an increase of water use efficiency under water stress.
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Az 2EH 27} F3Pd vixe Gl vist] &
< A7EWE RauEen, B 58 ae o
2 7HA] @Rlel o8 Aoz dEHTH(Lawlor and
Conic, 2002; Chaves and Oliveira, 2004), Y30
g AZx JEGae 48] 71TE BrE f58
& W €O, TEE AaAA FIAES Asisi,
EE ARHOR B aRlE Al B g
A 1T (Farquhar et al., 1987; Gimenez ef dl.,
1992). T3k 8 2EAE W ARl o
o]go] AFHA FAME A L= (Powles,
1984), B3}8HAI] HApddo] welA HH FAE=
oL F71sAl ®okMaxwell et al,, 1995; Baroli
and Melis, 1998). 71& 2Eg|l2r} 2189 B34S
A7l A1 A lEEE 23 w7
1oz R & e, ot 1R 2Ed2olA
o 7% HAle Co, 3FHFE FAAA IS A
et B EAHCornic, 2000). B:3F Az Ed|
27 H71FHE 89l & ATP §o HHyez o
s F7) wiol] ATP HE£0= F{Ao] s
(Lawlor, 2002), BA-53812-8-7} HAE rubisco T
sucrose photosphate synthase®} 22 FQ3 F40]
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Sharkey, 1989; Parry er al., 2002).
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2.1. BAMZE Y A=X2]
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20emXW 15 cmyell &7 Aol EZAZ H Aol
oY VIAE A3l Zh AMe)7-E2 wix]elHT.
3t B ZYvhS o] 83192, polyethylene
glycol (PEGYS o838l Ee] FRIEES Ligo]
AzA2E st 2EdA FEE PEGY &
SA42] (0%)2t A2 T(2%, 5%, 10%)E TEE1 300
mi¥ F 13 Bk, 45 5 3 BE wss
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A7t B 3 L1-6400 FolE FI ZA7)(LI-
COR Inc., USAYE o83l JA &5, 7|34=
T, FAEEE S BEAY SHA] leaf
chamber®] Z& &% 25°C, #% RH 60%, 3
2 photosynthetic photon flux density (PPFD) 1,100
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(Zhang et al., 2004).
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OPTI-SCIENCES, USA)Z o|&3ladl Z=Hagct
(Maxwell and Johnson, 2000; Rohagek, 2002). %
IS ST LS e E 308 dESE AR
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Fo= minimum Chl fluorescence yield in the dark-
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fluorescence vield in the light-adapted stateS 2w
gt} SdATE2 FUlE B S71E ol 8sly
LED light source®] %S 0,20, 50, 100, 200, 500,
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7439 thFig. 1B). $355%E PEG 2% Ad7+
T2 88% TS BRAT vzt 218k Aol
7} e, PEG 5%} 10% He7= 42 thz+
o] 49%9} 18%=Z PEG Az Fxr} F7igel wet
2489 (Fig. 10).
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Fig. 1. Changes in photosynthetic characteristics of P davidiana treated with polyethylene glycol (PEG) solution for 4 weeks.
Each bar represents mean and standard deviation of three replications. Bars with the same letter are not significantly different
at the 5% probability level by the Duncan's multiple range test.
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Fig. 2. Changes in chlorophyll fluorescence parameters of P. davidiana treated with PEG solution for 4 weeks. Each bar
represents mean and standard deviation of three replications. Bars with the same letter are not significantly different at the

5% probability level by the Duncan's multiple range test.



300 Korean Journal of Agricultural and Forest Meteorology, Vol. 7, No. 4

0.08

T

2~ 006

3:

§a T

52 |

s E i

2~ 0.02 4

< I
i

0.00

5
PEG treatment (%)
(A) Apparent quantum yield

18
1.4 4
12
1.0
0.8
0.6 1
0.4 4
024
0.0

-28-1)
1

Dark respiration
(umol CO, m

st

PEG treatment (%)
(B) Dark respiration

Fig. 3. Changes in apparent quantum yield (A) and dark respiration (B) of P davidiana treated with PEG solution for 4
weeks. Each bar represents mean and standard deviation of three replications. Bars with the same letter are not significantly
different at the 5% probability level by the Duncan's multiple range test.
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A% HNPF3eE 8-S A1t Jol7t vepA] ¢
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=] FFo] AskE7] wiel diriE Asle -
Fol Aase Ao deEt

foh roh ox M oofN b X
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Fig. 4. Changes in carboxylation efficiency (A) and photorespiration (B) of P davidiana treated with PEG solution for 4
weeks. Each bar represents mean and standard deviation of three replications. Bars with the same letter are not significantly
different at the 5% probability level by the Duncan's multiple range test.
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