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Fig. 1 Effects of V. sordida infection on photosynthetic characteristics of P. alba var. pyramidalis leaves
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Fig. 2 Photosynthetic response curve of P. alba var.

0 500

pyramidalis seedlings under the infection of V. sordida
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Table 1 The light response curve parameters of P. alba var. pyramidalis seedlings under the infection of V.sordida

KEFE Treatment Ry/(umol-m-s™") AQY/(umol /pmol photons) Pyax/(umol-m2-s7") LCP/(umol-m2s™") LSP/(umol-m2s™")
Vso 2.04+0.03a 0.0269+0.01 b 4.19+0.84b 79.1+21.17a 237.00 +38.20 b
Ctrl 1.12+0.14b 0.0499+0.01 a 18.17+0.32 a 23.1+5.35b 397.67+79.43 a
ucC 1.07+£0.12b 0.041 5+0.01 a 19.63£0.97 a 264+65b 505.33+£57.95a

W BEENFIE £ SR (n=7), AFFEREFRREHEEMEEZER (P<0.05, ANOVA).

Note: Data indicate the mean + standard error (n = 7). Different letters indicate significant (P < 0.05, ANOVA) differences between the treatments.
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H: A BIOGEFRER (FJ/Fy)s B: FTEBROGAARCE (g ); C: WFZEHEER (ETR); D: A KFEL (qP),

Note: (A) The maximum photochemical efficiency (F,/Fy,), (B) Actual photochemical efficiency (@pgy), (C) Electron transport rate (E7R), (D) Photochemical
quenching coefficient (¢P).
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Fig.3 The chlorophyll fluorescence parameters of P. alba var. pyramidalis under the infection of V. sordida
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Note: (A) root soluble sugar, (B) root starch, (C) root non-structural carbohydrates.
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Fig. 4 Non-structural carbohydrate content in roots of P. alba var. pyramidalis seedlings under the infection of V. sordida
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Fig. 5 Transpiration rate, water use efficiency, vapor pressure deficit and leaf water potential of P. alba var. pyramidalis

leaves under the infection of V. sordida
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Effects of Valsa sordida Infection on Photosynthetic Characteristics
and Carbon-Water Metabolism in Populus alba var. pyramidalis

LI Jin-xin', ZHANG Yi-nan', MIAO Rui-fen®, XING Jun-chao", LI Min'",
SHEN Wan-na', WANG Li®, ZHAO Jia-ping'

(1. Forestry Institute of New Technology, Chinese Academy of Forestry, Beijing 100091, China; 2. Inner mongolia Wu Yuan Forestry
and Grassland Administration, Bayannur 015100, China; 3. Research Institute of Forestry,
Chinese Academy of Forestry, Beijing 100091, China)

Abstract: [Objective] The photosynthetic response and water metabolism characteristics of P. alba var. pyramidal-
is leaves were studied, and the correlation between photosynthesis and water metabolism of poplar under pathogen in-
fection was discussed in this study, so as to provide theoretical and experimental basis for the occurrence and control
of the poplar Valsa canker disease. [Method] Using a girdling-inoculation system, we evaluated gas-exchange and
chlorophyll fluorescence characteristics, concentrations of non-structural carbohydrates in root and midday water po-
tential of one-year poplar saplings with Valsa canker disease, and analyzed the relationship between transpiration
rate, midday water potential and stomatal conductance, vapor pressure deficit. [Result] Compared with girdle con-
trol, Valsa canker significantly reduced the net photosynthetic rate (62.45% to 91.05%), stomatal conductance
(64.19% to 87.43%), the maximum photochemical efficiency (19.13% to 42.79%), actual photochemical efficiency
(4.04% to 69.93%) and electron transport rate (52.58% to 68.03%); also decreased the maximum net photosynthetic
rate (76.94%), light saturation point (40.40%) and apparent quantum efficiency (46.09%), and increased dark respira-
tion rate (82.14%) and light compensation point (242.42%). Valsa canker infection significantly decreased soluble
sugar (35.06% to 44.50%, 20-30 day) and starch content (35.77% to 58.39%, 10-30 day) in roots. The fungi inhibited
leaf transpiration rate (57.36% to 80.49%), water use efficiency (24.92% to 70.55%), and increased water vapor pres-
sure deficit (13.59% to 33.65%) and midday water potential (39.74%, 20 day). The results of correlation analysis
showed that transpiration rate was positively correlated with stomatal conductance and negatively correlated with wa-
ter vapor pressure deficit, and there was no linear relationship between midday water potential and stomatal conduct-
ance and water vapor pressure deficit. Stomatal closure caused by Valsa canker infection was not related to leaf wa-
ter status. [Conclusion] The main reasons for the decrease of net photosynthetic rate of poplar leaves were that leaf
light energy conversion, photosynthetic electron transport and light energy utilization were hindered. Valsa infection
did not cause water stress, even had some improvement. And had an important effect on the carbon accumulation of
host roots, leading to the content of non-structural carbohydrates in roots was always at the initial level of infection.

Keywords: Valsa sordida; gas-exchange; chlorophyll fluorescence; photosynthetic light-response curve; non-

structural carbohydrates; water use efficiency
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