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Influence of drought stress on the gas exchange of Cupressus funebris Endl.
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Abstract The influences of experimentally imposed drought stress on photosyhthesis  photo-parameters and CO,-
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parameters of potted Cupressus funebris Endl. seedlings of two different ages in the limestone area of Chongqing were
studied using a Li-6400 portable photosynthesis system. Net photosynthetic rate Pn  transpiration FE  and stomatal
conductance Gs of the seedlings generally decreased under drought stress but 1-year old seedlings decreased more than
5-year old seedlings. Intercellular concentration Ci of 1-year seedlings increased with aggravating drought stress while the
stomatal limitation value Ls  decreased. In contrast Ci of 5-year seedlings decreased and Ls increased before they
suffered serious drought stress but they had the same trend as 1-year seedlings under serious stress. These results implied
that the photosynthetic depression of 1-year seedlings was caused by non-stomatal limitation while the depression of Pn in
5-year seedlings was predominantly due to stomatal limitation before suffering serious stress but transferred to non-stomatal
limitation after suffering serious stress. Water use efficiency WUE in 1-year seedlings decreased with the aggravation of
drought stress but 5-year seedlings showed the reversed trend indicating that 5-year seedlings had greater drought
resistance. Under drought stress apparent quantum yield AQY  carboxylation efficiency CE and photosynthetic ability

A, of 1-year seedlings decreased while light compensation point LCP ~ CO, compensation point I"  light respiration
rate R, and dark respiration rate Rd increased. For 5-year seedlings AQY LCP R, and A, showed similar trends but
CE and I' decreased at first then increased at the end while Rd followed the reversed pattern. This also indicates that

5-year seedlings could cope better with drought stress.
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28cm 23¢m 1 38cm 45¢m 5 2006 2
CK MW MS SS 4 1
1
Table 1 Treatment of water stress
4 29 5 3 5 7 5 11 5 15 5 19
Treatment April 29 May 3 May 7 May 11 May 15 May 19
CK + + + + + +
MW + + + + + -
MS + + + - - _
ss + - - - - -
+ well water - no water
5 22 3
3 x2 6
CK MW MS SS4 29.2% 84.4% 17.6%
50.8% 14.2% 41.1% 11.2% 32.4% Hisao *
Li-COR Li-6400
9 00 ~11 00 Pn E Gs
Li-6400 CO, Co, 380 pmot mol ' 25 C 60%
PAR 800 pmol
m?s!
co, 380wmot mol ™' 25C 60%
PAR<200pumol m 7 s~ dPn/dPAR
AQY Pn 0 PAR LCP PAR 0 Pn Rd
Co, 800pwmot m ¥ 57! 25°C 60% Co,
Co, Ci<200pmol mol ™' dPn/dCi CE Pn
(0] CO, I Pn A, Ci Pn
Rp 23
LAI1600 +
Li-6400 recomputer
WUE  Pn/E
3
One-Way AVOVA Duncan SPSS 11.0
2.1
Pn 1A 1
71.2% 49.4% 10.3% 5
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3
24.0%
E 1B 1
17.33%
2.09%
1C Gs
5 Gs 1
5
Ls o, Ci 5
Ci Ls
1E 1

http //www. ecologica. cn



3605

2.2

WUE 5
AQY 2 1 5
AQY 40.03%  47.14%
1 Rd
5 Rd
1 LCP 62 pwmot m ™% 57!

31 pmot m™¥s”! 5 LCP 50 pmot m™? 5™ 28 pmot m? s~

1.79
2

Table 2 Comparison of photo-parameters of C. funebris under drought dress

AQY . ],{d . L.CP .
Treatment Apparent quantum yield Dark resplrailtzlonjate Light CompenfazltlnilIPOIHt
wmol m~% s wmol m~* s
1 CK 0.019 £0.0007a 0.54 £0.021c 30 £0.586¢
1-year seeding MW 0.017 £0.0006ab 0.57 £0.009¢ 38 £2.853hc
MS 0.016 +0.0003b 0.68 +0.003b 44 +2.510b
SS 0.007 £0.0001¢ 1.37 £0.009a 62 £3.614a
5 CK 0.021 £0.004a 0.39 £0.012¢ 28 £1.764c
5-year seeding MW 0.016 £0.003ab 0.42 £0.003bc 30 £1.764c
MS 0.013 £0.003b 0.64 £0.003b 38 £1.856b
SS 0.010 £0.000¢ 0.21 £0.026a 50 £1.863a
2.3 o,
3 o,
1 CE 5 CE CE
3 Co,
Table 3 Comparison of CO,-parameters of C. funebris under drought stress
CE Rp CO, r Ay
Treatment Carboxylation efficiency — Light respiration rate  CO, compensation point  Photosynthetic ability
mot mol 7! pmot m~? ¢! pmot mol ! pmot m~? 5!
1 CK 0.038 £0.004a 1.42 £0.106¢ 58 +4.63c 8.66 +1.584b
1-year seeding MW 0.033 +£0.002ab 1.59 £0.077¢ 67 £3.67hc 6.28 £0.623b
MS 0.030 +0.002b 2.18 +0. 149b 76 +5.24b 5.52 +0.120ab
SS 0.016 £0.001¢c 2.96 +0.404a 87 +4.48a 4.88 +0.421a
5 CK 0.018 £0.0013a 1.58 +0.092b 64 £1.15b 10.00 +0.589¢
S-year seeding MW 0.013 £0.0004b 1.65 +0.081b 61 £2.28b 8.27 £0.507b
MS 0.016 £0.0018ab 1.99 +0.165b 61 £2.91b 7.57 £0.406b
SS 0.019 £0.0005a 3.05+0.131a 79 +4.41a 4.60 £0.321a
Rp
1 o, r 5 r
Ay 1 5 Ao
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