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1 Fy .Fn F,/F,
Table 1 Leat chlorophyll fluorescence of different positions of Lespedeza daurica urdel different water and fertility conditions
F, F.. F,/Fn
Fertilizer Water Leaf position
80 % FC(HW) New leaf 0.09540. 001cd(a) 0.396+0.001ab(a) 0.755%0. 005ab(a)
Flag leaf 0.096+0.002bcd(a)  0.40140. 004ab(a) 0. 755+0. 002ab(a)
Middle leaf 0.10740. 002a(a) 0.43840.004a(a) 0.756+0.002a(a)
60 % FC(MW) New leaf 0.10640.001a(a) 0.381£0.002b(b) 0.760=£0.006a(b)
Flag leaf 0.09040. 001d(a) 0.38840.017ab(a) 0.75240. 005ab(h)
Control Middle leaf 0.100+0. 001abe(a)  0.398+0.010ab(a)  0.753+0.003ab(a)
40 % FC(LW) New leaf 0.106=+0.001a(a) 0.383+0.007b(a) 0.733%£0.004c(a)
Flag leaf 0.103=£0. 003ab(a) 0.366=+0.019b(a) 0.73840. 001bc(a)
Middle leaf 0.102%£0. 002abc(a)  0.379=40. 014b(a) 0.754=0. 002ab(a)
80 % FC(HW) New leaf 0.09540. 001cd(a) 0.39740.003cd(a) 0.76520.005bc(a)
Flag leaf 0.09740.001cd(a) 0.42740.007abc(a)  0.76840.001b(a)
Middle leaf 0.102+0. 001labc(a)  0.44440.011a(a) 0.748+0.006cd(a)
60 % FC(MW) New leaf 0.092+0. 005cd(b) 0.436=20. 020ab(a) 0.788+0. 004a(a)
P Flag leafl 0. 08540. 002d(a) 0.39040. 0lcd(a) 0.789+0.002a(a)
Middle leaf 0.100%0. 004bc(a) 0.42740.001labc(a)  0.760+0.004bed(a)
40 % FC(LW) New leaf 0.115+0. 006a(a) 0.404+0.005bcd(a)  0.744740.002de(a)
Flag leaf 0.11140. 001ab(a) 0.408=£0.001abc(a)  0.72840.001ef(a)
Middle leaf 0.106%0.001abc(a)  0.371%0.004d(a) 0.71340.001{(b)
P kg P 0.01 g; (P<C0.05),
(P<<0.05), FC . Fy s Fo
s F,/Fy o o

Note: P,0.01 g pure P in 1 kg dry soil. Different lower case letters in each column show significant difference under the same

fertilizing application at 0. 05 level; Lower case letters in brackets of the same parameter show significant difference at 0. 05 lev-

el. FC, field capacity. F,, initial fluorescence;F,, , maximal fluorescence F,/F, , maximum photochemical efficiency. The same

in table 3.
2 .
Table 2 Effects of water, nutrients, leaf position and their interaction on chlorophyll fluorescence
Fo Fm FV/Fm qP NPQ ETR
Variation source df
Water 2 40. 540"~ 18.250™ 131.400** 18.490™ ™ 85.820** 37.440%"
Nutrient 1 0.099** 19.880** 9.425%* 9.996**  621.500"* 29. 380" ™
Leaf position 2 10. 250 3.118 13.320"* 10. 680" * 28.670** 0. 814
. . 2 13.100 1. 403 41.64** 30.310** 17.100** 0.751
Water X nutrient
. 4 10. 250* % 7.172%% 3.130~ 38. 660" * 19.220** 4,333%"
Water X leaf position ) : o o : o
>< - * X * % * X *
. . 2 0. 366 1.422 34.620 12.660"7 16. 390 9.515*~
Nutrient X leaf position
X
Nutrient X Leaf posi- 4 2. 620 3.689% 4, 442%% 21.860" " 22.220%* 3.789%
tion X Water
: ok (P<<0.05), % * (P<<0.01), gqP ,NPQ JETR

3

o

Note: * and * * mean significance at 0. 05 and 0. 01 level, respectively. qP, photochemical quenching coefficient; NPQ, non-

photochemical quenching coefficient; ETR, electron transport rate. The same in table 3.
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Table 3 Leaf chlorophyll fluorescence of different leaf positions of Lespedeza daurica under
different water and fertilizing conditions
qP NPQ ETR
Fertilizer Treatment Leaf position
80 % FC(HW) Nnew leaf 0.75040. 005ab(a) 0.20740.001de(a) 40.37x0. 12a(a)
Flag leaf 0.73940.001ab(a) 0.194+0.001e(a) 40. 3540. 03a(a)
Middle leaf 0.7544-0. 008ab(a) 0.21540. 001cde(a) 40.00=£0. 06ab(b)
60 % FC(MW) Nnew leaf 0.71440.002cd(a) 0.21740. 008cde(a) 39.20+0. 40abc(a)
Control Flag leaf 0.73540.001bc(a) 0.24040. 010bed(a) 37.85+0. 32cd(b)
Middle leaf 0.75740.005a(a) 0.254%+0.003bc(a) 38.45+0. 26bed(a)
40 % FC(LW) Nnew leaf 0.735+0.003bc(b) 0.320+£0. 01a(a) 38.35%0. 26bed(a)
Flag leaf 0.698+0.002d(a) 0.258+0.006b(a) 35.1040. 31le(b)
Middle leaf 0.74140. 005ab(a) 0.2617+0.010b(a) 36.80+0. 75de(a)
80 % FC(HW) Nnew leaf 0.700+0.003d(h) 0.13340.005de(b) 40. 05+0. 38ab(a)
Flag leaf 0.743740.001bc(a) 0.1754+0.010b(a) 40. 83+0. 32ab(a)
Middle leaf 0.75520. 006b(a) 0.143+0. 003cde(b) 43.55+0. 43a(a)
60 % FC(MW) Nnew leaf 0.70640.010d(a) 0.208+0.007a(a) 37.97+1.31b(a)
P Flag leaf 0.726+0.004cd(a) 0.1194+0. 001e(b) 41.35+0. 61ab(a)
Middle leaf 0.70240.005d(b) 0.12040. 001de(b) 40.4340. 27ab(a)
40 % FC(LW) Nnew leaf 0.78540. 004a(a) 0.21840.003a(b) 39.3041. 70b(a)
Flag leaf 0.71640.001cd(a) 0.16920. 002bc(b) 39.1540. 26b(a)
Middle leaf 0.72640.007cd(a) 0.146+0. 004cd(b) 38.00+0. 46b(a)
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Effects of water and phosphorus on chlorophyll fluorescence characteristics of

different position leaves in Lespedeza daurica

DUAN Dong-ping', XU Bing-cheng'?, NIU Fu-rong', XU Wei-zhou'
(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; A pot experiment was used to determine the Chlorophyll fluorescence characteristics of different
position leaves in Lespedeza daurica under three different water level (80% FC, 60% FC and 40% FC)
and two phosphorus treatments ( 0. 1 Pg + kg ' dry soil and no P addition). The results of this study
showed that the initial fluorescence (F,) and the maximum photochemical efficiency (F,/F,) of flag leaves
were significantly lower those of middle leaves under moderate water stress and supply phosphorus, while
there were no significant differences in maximal fluorescence (F,, ), implying that the PS][ reaction center of
flag leaves were less destroyed than the middle leaf and the light energy transformation efficiency of flag
leaves was higher. The leaf quenching coefficient (NPQ) significantly decreased and the F,/F, values of
flag leaf and new leaf under moderate water stress condition were significantly higher in supply phosphorus
treatment, indicating that the light energy dissipation decreased and light energy transformation increased
under water stress by addition of phosphorus, which suggested that the supply phosphorus improved the a-
daptive capacity of L. daurica to semiarid loess hilly-gully region.

Key words: Lespedeza daurica ; leave position; chlorophyll fluorescence; water and fertilizer
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