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Fluorescence Kinetic Characteristics of Switchgrass in Mixture under
Different Soil Water and Nitrogen Conditions
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Abstract: To clarify the physiological characteristics of switchgrass as an introduced species in semiarid re-
gion, we investigated its leaf fluorescence characteristics when mixed with old world bluestem at five den-
sities (i.e. 0:8, 2: 6,44, 6:2,8:0) under short-term water stress [ soil moisture contents declined
from 80% to 20% FC (field capacity is 80%) and then rehydrate to 80% FCJand two nitrogen treatments
(N, and 0. 1g N « kg™ ' addition) in a pot experiment. Results showed that; (1) The maximal photochemi-
cal efficiency (F,/F, ), PSIl actual quantum yield (@Pps; ), apparent electron transport rate (ETR) and
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photochemical quenching coefficient (qP) of switchgrass decreased gradually with soil water drying, and

recovered to the same level as with the control plants in the second day after re-watering. (2) ETR value

of switchgrass was significantly higher in monoculture under both N fertilizer treatments, and qP value

was significantly higher in monoculture than those in mixture under nitrogen addition treatment, and vise

versa for non-photochemical quenching coefficient(NPQ) value, indicating that the activity of PS][ reac-

tion declined in mixture, and switchgrass had higher competition ability under mixture. (3) ®ps; and ¢P
values of switchgrass increased 13. 64% —23.53% and 6.12% —11.11% , respectively, and NPQ value de-
creased 9.76% —12.82% under N addition treatment, which indicated that N could improve the light ener-
gy use efficiency and competitive ability of switchgrass. Our results suggested that switchgrass have strong

adaptation when mixed with old world bluestem under different soil water and N application treatments,

and N addition could increase its competitive ability to the component species.
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mixture ratios
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I ~ 1V represent the response of chlorophyll fluorescence parameters
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Fig. 2 Response of the maximum photochemical efficiency
(F,/F,) of switchgrass to soil water change under different

mixture ratios and nitrogen treatments
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Table 1 moisture,nitrogen, mixture ratios and their interactive effect on the chlorophyll fluorescence kinetic parameters
of switchgrass
75 25k JE Source of variation df F,/F,. qP NPQ Dpsy ETR
+ 37K 43 Soil moisture 1 67.997* * 402. 066 * * 779.126* % A72.749* 856. 865 *
A B Nitrogen fertilizer 1 4,496~ 21.613* 137. 604" 41.538* " 36.986* *
1R 4% L] Mixed proportion 3 4.698" ¢ 16. 387" * 20.130* % 19. 376 * 71.733* "
8K X AR . E—
Soil moisture X Nitrogen fertilizer 1 2.798 6. 446 10. 357 4.201 0.792
+ 5K 53 X IR A% H ) - - . » : .
Soil moisture X Mixed proportion 3 0. 369 3.061 2.939 0.819 8.189
= SH B 1
R X R4 L 11 = . )
Nitrogen fertilizer X Mixed proportion 3 0.394 1.215 1. 424 1. 227 0.274
fe P e L IE % |
SUIE < L 5K 53 < T A L B 3 0.251 0.302 0.047 0.970 0.075

Nitrogen fertilizer X Soil moisture X Mixed proportion

W " RREFBEF (P<0.05)," " RREFHEEZE (P<0.0D),

Notes: *indicates significant difference (P<Z0.05),
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Fig. 6 Response of the non-photochemical quenching

coefficient (NPQ) of switchgrass to soil water change

under different mixture ratios and nitrogen treatments
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