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Table 1 Leaf F,/F,,, relative water content and chlorophyll content values of switchgrass during soil water change
) ’ ‘ % (mg/g)
Days after ‘ Fv/Fm Relative water content Chlorophyll content
\reatment Water regime
non—N 0.1gN non—N 0.1gN non—N 0.1gN
D1 HW 0.764+0.01a(a) 0.78£0.04a(a)  0.8840.04 a(a)  0.90£0.02 a(a)  2.39£0.16a(b) 3.2340.15a(a)
MW 0.76+0.02a(a) 0.7740.02a(a) 0.88+0.01a(a) 0.8940.04 a(a) 2.2240.04a(h) 2.8940.13b(a)
LW 0.75+0.04a(a) 0.75+0.02a(a) 0.87+0.04 a(a) 0.8840.02b(a) 1.92+0.13b(b) 2.4140.06c(a)
D5 HW 0.75+0.03a(a) 0.7540.02a(a) 0.8740.05a(a) 0.8640.02a(a) 2.6940.09a(b) 3.46+0.14a(a)
MW 0.75+0.04a(a) 0.7540.02a(a) 0.86+0.02a(a) 0.8440.01 b(a) 2.49+0.12a(h) 3.32+0.08a(a)
LW 0.73£0.04a(a) 0.7340.04a(a) 0.83£0.04b(a) 0.8440.02 b(a) 1.98£0.05b(b) 2.83£0.07b(a)
D8 HW 0.72+0.01a(a) 0.71£0.01a(a) 0.8540.02a(a) 0.7940.01a(b) 2.2640.09a(b) 3.1240.08a(a)
MW 0.71£0.04a(a) 0.7140.03a(a) 0.84+0.01a(a) 0.8040.02a(b) 2.3040.07a(b) 2.98£0.09b(a)
LW 0.71+0.01a(a) 0.70£0.04a(a) 0.83+0.03a(a) 0.8040.01a(h) 1.4140.03b(b) 2.71£0.13c(a)
w7 HW 0.76+0.02a(a) 0.77+0.01a(a) 0.8940.04a(b) 0.9040.04a(a) 2.8940.04b(b) 3.6540.14a(a)
MW 0.76+0.01aa) 0.7640.02a(a) 0.87+0.02a(a) 0.9040.02a(b) 3.1740.11a(a) 3.10£0.10b(a)
LW 0.754+0.04a (a)  0.7540.03a(a)  0.87+0.04a(a) 0.8840.03a(a) 1.78£0.07¢(b) 2.9240.08c(a)
(P<C0.05);

Note: In the same row within each index, data with different small letters indicate significant differences between Ntreatments;in the same column, data with

small letters in parentheses mean significant differences among water regimes (P<C0.05).
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Fig.3 Photosynthetic physiological characteristics of switchgrass during soil drying and rewatering
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Effects of Drought stress and Subsequent Rewatering on Leaf
Photosynthetic PhysioecologicalCharacteristics at Tillering
Stage in Switchgrass with Different Nitrogen Management

HUANG Jin"?, GAO Zhijuan', WANG Shi-qi' , AN Qin-qgin®, XIONG Pei-feng',
WANG Zhi'?*, XU Bing-cheng'"*

(1. State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau, Northwest A&F
University , Yangling 712100, China ;2. Institute of Soil and Water Conservation , Chinese
Academy of Sciences and Ministry of Water Resources . Yangling 712100, China)

Abstract: The objective of the study were to evaluated the effect of short-term drought stress and subsequent
rewatering on leal photosynthetic physioecological characteristics of introduced herbaceous species switchgrass
(Panicum virgatum L.) at tillering stage under different nitrogen treatments. A pot experiment was conducted
with two nitrogen treatments (non-N and 0.1g N/Kg dry soil) and three soil water regimes of high water (HW,
80% of field capacity, FC) , medium water (MW, 60% FC) and low water (LW, 40% FC). The changes of gas
exchange parameters and chlorophyll fluorescence of switchgrass during drought and rewatering at the tillering
stage were investigated. Results showed that leaf relative water content (RWC), chlorophyll content, net photo-
synthetic rate (P,), stomatal conductance (G,), transpiration rate (T,) and maximum photochemical efficiency
(F,/F.) of switch grass under 60% FC and 40% FC treatment were all significantly reduced compared with 80%
FC. With the extension of natural drought stress time, the value of P,, G,, T., F,/F.. ., photochemical quenching
coefficient (qP) showed a downward trends. Moreover, the reduction rate of nitrogen fertilizer treatment was rela-
tive large than non-N treatment, and the reduction range of LW (40% FC) with N treatment was the largest. Dur-
ing the process of soil drying, the decrease of P, for switchgrass changed from stomatal limitation to non-stomatal
limitation. The value of non-photochemical quenching coefficient (NPQ) showed an opposite trend. After rewater-
ing, all the parameters recovered and approached to the level before soil water decreased at the end of the experi-
ment, and the recovery rate of nitrogen treatment was higher than that of non-N treatment. All these indicated that
switchgrass had a strong adaptability to low soil water condition. Nitrogen application can improve photosynthetic
and recovery ability after rewatering of switchgrass leaves under certain soil water conditions; When the soil mois-
ture was less than 40% FC, nitrogen application will aggravate the stress of switchgrass and reduce the photosyn-
thetic performance.

Key words: Switchgrass; Photosynthetic characteristics; Chlorophyll fluorescence; Rewatering after

drought



