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Effects of Urban Soil Nitrogen and Moisture Changes on Photosynthetic
Eco-physiological Processes of Rhus typhina

GUO Er-hui

(College of Forestry, Henan Agricultural University, Zhengzhou, Henan 450002, China)

Abstract: Through the comparative experiments of simulated soil environment, the influences of the chan-
ges of soil nitrogen and moisture on the photosynthetic, physiological and ecological activities of Rhus
typhina’s were examined with three different kinds of soils: suburban forest land, green spaces in urban
residential area, and road greenbelts. Along with the decrease of soil moisture (from suburban soil to ur-
ban soil), the photosynthesis rate (Pn), stomata conductance (Gs), transpiration rate (Tr) and intercel-
lular CO, concentration (Ci) of R. typhina decreased, but the VPD ;. increased. The variation scopes
of gas exchange parameter during photosynthesis were different under different soil moisture conditions.
Under the low nitrogen level in the urban area, with the decline of moisture content, the main limiting fac-
tor which affected the R. typhina photosynthesis rate gradually changed from stomata to non-stomata limi-
tation, indicating that the R. ryphina chloroplast structure was already destructed. While in the suburban
areas, Pn, Gs, and Ci increased remarkably compared with the urban level, but Tr increased significantly,
which indicated that the water use efficiency of R. typhina also improved. Along with the reduction of
simulated moisture content, the content of chlorophyll a, chlorophyll b and chlorophyll a+b dropped. In
the urban nitrogen level, the content of chlorophyll a, chlorophyll b and the chlorophyll a+b have reduced
remarkably compared with the suburban areas.
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Table 1  Soil physical and chemical properties of in different sampling locations
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Table 2 Influences of different soil nitrogen and moisture contents along simulated urban-rural

gradient on leaf gas exchange of R. typhina
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Kb 3 /(pmol « m™—? Jeem » s=1) Ci/(pmol - /(mmol « m~? T Vpdl WUE
s h mol ™) s h /KPa /(pmol » mmol 1)
N, W, 16.04£1. 81Aa 0.19£0.04Aa 254.85+18. 66Aa 4.04£0.74Aa 2.23+0.08Aa 3.9740.08Aa
N, W, 11.40+2. 29Ba 0.10=£0. 03Ba 230.87+19. 16Ba 2.40-£0. 65Ba 2.44+0.11Aa 4.76+0.12Ba
N W3 6.734+0.84Ca 0.07%£0.01Ca 185.73+17. 30Ca 1.1340. 19Ca 2.724+0.05Ca 5.96+0.07Ca
N, W, 9.80+1.01Ab 0.11£0.01Ab 244.39+10. 79Ab 2.56+0.28Ab 2.434+0.05Ab 3.83+0.09Ab
N, W, 8.04-+1.29Bb 0.07-0. 02Bb 216.02+19. 83Bb 1.86+0. 41Bb 2.64+0.06Bb 4.34+0.11Bb
N, W3 6.23+1.84Ca 0.0540.01Cbh 183.41410. 46Ca 1.08+0. 34Ca 2.944+0.10Ch 5.77+0.10Ch
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Qb B /(pmol « m™? Jem = 5—1) Ci/(pmol « /(mmol « m™? Tk Vpdl WUE )
s ) mol 1) esTh /KPa /(pmol « mmol 1)
N, W, 10.21+1.40Aa 0.09+0.01Aa 238.12+9.54Aa 2.20+0.19Aa 2.43+0.16Aa 4.63+0.11Aa
N W 8.93+1.23Ba 0.08+0.02Aa 217.55+10. 43Ba 1.9040.41Ba 2.55+0.07Ba 4.69+0.07Aa
N W 5.64+1.25Ca 0.04=£0.01Ca 190. 52412, 72Ca 1.06+0.19Ca 2.60+0.04Ba 5.31+0.05Ca
N, W, 7.154+0.05Ab 0.08=+0.00Ab 227.93+2.71Ab 1.724+0. 04Ab 2.38+0.01Ab 4.17+0.12Ab
N, W, 6.47+0.52Bb 0.06=+0.01Bb 218.54+12.94Ba 1.53+0. 21Bb 2.39%+0.03Ab 4.23+0.08Bb
N, W3 4,35+1.05Ch 0.04+0.01Ca 220.22+11.33Bb 0.83+0.19Ch 2.54%+0.02Ca 5.24+0.09Ca
10 A O #die
Holt R f" SILRE Gs H@I}ﬂ CO; W ZENE R Tj “L‘EMJ(‘J’U? KAy R RCR
Ab ¥ /(pmol + m™? Jlem s 1) Ci/(pmol « /(mmol « m™? T Vpdl WUE B
s h mol™ 1) s h) /KPa /(pmol « mmol 1)
N, W, 6.90+0.29Aa 0.08+0.01Aa 229.64+11.74Aa 1.3540. 12Aa 1.6040. 09Aa 5.12+0.13Aa
N, W, 6.11+£0. 33Ba 0.06-£0. 02Ba 217.22+16.59Ba 1.0840. 23Ba 1.7240.03Ba 5.66+0.15Ba
N, W 4.85+0. 48Ca 0.04+0.01Ca 192.654+15.11Ca 0.73%£0.12Ca 1.8240.02Ca 6.64+0.06Ca
N, W, 4.77+0.50Ab 0.06+0.01Ab 218.10+17.27Ab 1.154+0.11Ab 1.5640.02Aa 4.15+0.11Ab
N, W, 4.14-0. 34 Bb 0.05+0.01Ab 204. 65+ 6. 82Bb 0.89-+0.11Bb 1.6040.01Ab 4.64+0. 14Bb
N, W, 3.84=%0.10Cb 0.0340.01Ca 206.89+14.00Bb 0.60+0.10Cb 1.6640.02Cb 6.41+0.07Ch
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Table 3 Influences of different soil nitrogen and moisture contents along simulated urban-rural

gradient on leaf chlorophyll content of R. typhina

Ny W, 1.75+0.13Aa 0.6340.11Aa 2.3840.16Aa 2.7840.14Aa
N, W, 1.60+0. 06Ba 0.5940.10Aa 2.1940. 25Ba 2.7140. 25Aa
N; W, 1.454+0.11Ca 0.54+0.05Ca 1.9940. 16Ca 2.68+0.08Aa
N, W, 1.3940.05Ab 0.47-+0.02Ab 1.8640.07Ab 2.96+0.11Ab
N, W, 1.3240. 10Ab 0.4540.02Ab 1.7740.02Ab 2.9340.07Ab
N, Ws 0.99+0.13Cb 0.35%+0.04Cb 1.3440.11Cb 2.8240.10Aa
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