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A, INARME 264003; °ILARE & =MAMNMEZE Y A REDP X, ILAEZRE 257500)

W OE EBEBERMTAME XAKEERIHEAAL, 2R ABELTLERTEARRERK
REEEXREARERR, NTRXHED LA G LEFTRAREETER A ET = A
5 M IR S R e A R Y R, R R R W UM A WK Bk AR 4 S O
BB R ALF /AN X, T 2015 55 4 K F 0 L35 R ARG 15 O vm Br dhy &, B B 2 S
EREE THEEAKE IECTEFLENFERT EREN. RELELGKERIHRT
BEKFESAIANANE TR REH B TEIEASNE, LETRAE E A4
MxtlemER R AE. £ T RS, WA TEEPREXRLERS T 31.8%, A F
Fri R AL REME A0 A B R TWAE T 2B PR R K 41.1%, # %+ i AL
M2, ety BEK AREN ENMRATAEXLETRAERRLEEREMERE(Q,)
HAUATR E_FERGEEE LU NG ERTELF R m. HEAH, GRTALHE
RATEEPR LD E R, L F 3 K8 58 B BT 2 A A E A AR T ok AT
FEARNAE AR b BEO B> SR
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Effects of change in precipitation amount on soil respiration and photosynthetic characteris-
tics of Phragmites australis in a coastal wetland in the Yellow River Delta, China. CHEN
Liang', SUN Bao-yu’, HAN Guang-xuan* , LIU Zi-ting', HE Wen-jun’, WANG An-dong’, WU
Li-xin® (' College of Environment and Planning, Liaocheng University, Liaocheng 252059, Shan-
dong, China; *Key Laboratory of Coastal Environmental Processes and Ecological Remediation
Yantai Institute of Coastal Zone Research, Chinese Academy of Sciences, Yantai 264003, Shandong,
China ; *Administration Bureau of the Yellow River Delta National Nature Zone Reserve, Dongying
257500, Shandong, China).

Abstract: The coastal wetland has shallow underground water level and is affected by the fresh wa-
ter and salt water in vertical direction. The changes in precipitation amount can alter the conditions
of soil water and salt, thus affecting soil respiration and plant photosynthesis. In order to clarify the
effect of the change in precipitation amount on soil respiration and photosynthetic characteristics, we
used rainout shelters and rainwater pipes to manipulate precipitation amount in the coastal wetland
in the Yellow River Delta. Soil respiration and photosynthetic light response curve of Phragmites au-
stralis were measured during the growing season in 2015. Moreover, environmental factors including
soil temperature, soil water content and soil salt content were measured simultaneously. The results
showed that the whole growing season could be divided into three periods, drought period, wet period
and flooding period, according to soil moisture condition. The effect of precipitation change on soil
respiration and photosynthetic characteristics of P. australis was controlled by soil moisture condi-
tion. During the drought period, increased precipitation increased soil respiration significantly by

K H IR I 435 H (41671089 ) A E B 22 BBl 47 Al 55 R 45 114351 H ( KFJ-EW-STS-127) % Bl This work was supported by the National Natural
Science Foundation of China (41671089) and Science and the Technology Service Network Initiative of the Chinese Academy of Sciences ( KFJ-EW-STS-
127).

2017-01-22 Received, 2017-06-09 Accepted.

* WIRYEH Corresponding author. E-mail; gxhan@ yic.ac.cn



9

Wi 5o R st o0t B — A I T - SRR 3500 5 AR AR e 2795

31.8% compared to the control. In addition, increased precipitation also increased stomatal conduc-
tance (g,) and photosynthetic capacity of plant leaf compared with those in the control, while de-
creased precipitation decreased soil respiration significantly by 41.1% compared with that in control.
Meanwhile, decreased precipitation decreased the stomata obstruction and photosynthetic capacity of
P. australis. During the wet period, soil respiration and the temperature sensitive of soil respiration
(Q,,) decreased in both increased and decreased precipitation treatments. Increase and decrease in
precipitation amount both had no significant effect on the light response curve of P. australis. During
the flooding period, increase and decrease in precipitation amount both had no significant effect on
soil respiration, however, they aggravated and reduced the flood damage in reed plants, respective-
ly. The net photosynthetic rate of P. australis was from high to low as the decreased precipitation >
CK > increased precipitation.

Key words: change in precipitation amount; the Yellow River Delta; coastal wetland; soil respira-

tion; photosynthesis.
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Fig.1 Sketch of experiment design of increased and decreased

precipitation amount.
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Fig.2 Variations of precipitation (P), soil temperature ( T')
soil water content (SWC) and soil salinity content (S, ) in diffe-
rent periods and 10 cm depth during the growing season in 2015.

1. T8 Drought period; 1I ; 1518 ) Wet period; Il W K #
Flooding period. T [f] The same below.
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Table 1 Correlations between soil respiration and soil tem-
perature, soil salt content, soil water content

3 Ab B TR +3E TR
Periods Treatment Soil FEN Soil
temperature Soil salt water
content content

1 CK 0.208 -0.784" " -0.169
PA 0.567 0.595* 0.566
PR -0.241 -0.638" -0.464

| CK 0.758" * 0.857" " 0.668 "
PA 0.688 " * 0.634" 0.714™ "
PR 0.669 * 0.568 " 0.403

I CK -0.056 -0.312 -0.263
PA -0.986" -0.976" -0.995" "
PR -0.974" -0.102 -0.111

I: T2 Drought period; T ¥EVE M Wet period; M. ¥ 7K ]
Flooding period. CK; % & ( 1 4XF%FH ) Control ( Natural precipitation ) ;
PA; H8H 40% [% R4 Precipitation addition; PR Ji /b 40% [ 1 4
Precipitation reduction. T [fi] The same below. * P<0.05; * % P<0.01.
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Fig.3 Effect of changes in precipitation amount on soil water content, soil temperature, soil salt content, soil respiration, photosyn-

thetic-light response curve of Phragmites australis in different periods.
CK: XIHB( H4RFM) Control (Natural precipitation) ; PA: ¥ H 40% [ Wi Precipitation addition; PR J# /> 40% %[ Precipitation reduction.

IV : 4K ZE Growing season. T [A] The same below.

W P 10 P AU E 8 5 0, (CK R 2,41, PA 42.20,
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PHEARRE(K1.2).

2.3 FERERIGWON S 5O E S A0 G b
s qibpAll|

2.3, 1 M RSB AR 1 e o 2R B R

EEEAT CK F, A5 o A HOR (P,) PR b
A AR (PAR) Se iV I, 8 J5 14 7 A8 27
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Table 2 Effect of soil environmental factors on soil respiration in different periods of growing season

HF b3 iy F P R? Qo
Periods Treatment Model
I CK SR=12.661xe 02535, 18.302 0.002 0.61
PA SR=-2.7545,+0.0933S_>-0.083S > +4.43 10.655 0.004 0.73
PR SR =4.809xe™ 009, 12.674 0.005 0.52
I CK SR =0.430x¢%0%8" 60.174 0.000 0.81 2.41
PA SR =0.434x¢%07T 27.983 0.000 0.69 2.20
PR SR =0.357x¢%087 5.010 0.047 0.25 1.97
I CK - -
PA SR=9.2424-0.3227T 68.732 0.014 0.96
PR SR=69.2218-2.7404T 36.882 0.026 0.92

SR: +HENFIR Soil respiration; S,: THEF R Soil salt content; 7. + 4R Soil temperature.
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Fig.4 Effect of changes in precipitation amount on stomatal conductance, intercellular CO, concentration, stomatal limitation, transpi-

rationrate, water use efficiency in different periods of growing season.

g FERLED PAR NRELEMGIN, 0 PA AbBRER S T IR RN AL B X g A W R v K
2EXF ANER G5 A3 B T PR AAEE R g, KT CK; T B TR | g KNI R PR>CK>PA.
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Table 3 Effects of changes in precipitation amount on the parameters of the light-response curve of Phragmites australis in

different periods of growing season

i 4] pisz] R R T I 4 3 MR JCAF R?

Periods Treatment P R, LCP LSP

I CK 7.49+2.66a 1.69+0.44ab 55.17+3.84a 317.67+60.32ab 0.982
PA 8.64+3.03a 1.89+0.45a 59.98+18.38a 474.32+246.11a 0.979
PR 6.89+3.05a 1.28+0.52b 47.28+9.95a 279.18+55.68h 0.970

I CK 2.53+0.71a 0.74+0.28a 52.49+3.78a 237.72+35.19a 0.989
PA 1.90£1.09a 0.48+0.11a 56.05+6.41a 226.24+34.46a 0.972
PR 2.93+0.98a 0.90+0.41a 43.47+1.69b 276.20+90.51a 0.996

I CK 6.47+2.69a 0.72+0.26a 35.86+17.57a 328.08+67.30a 0.977
PA 6.31+£2.58a 0.63+0.50a 34.80+30.57a 304.32+55.48a 0.957
PR 6.61+2.91a 0.72+0.53a 34.51+17.90a 313.93+78.28a 0.983

v CK 6.06+2.96a 1.03+0.55a 41.88+18.08a 298.95+83.84a 0.982
PA 6.25+3.39a 0.90+0.74a 43.46+26.89a 345.1+157.87a 0.969
PR 6.03+£3.01a 0.91£0.54a 37.82+16.14a 285.99+86.02a 0.976

7] — s 1 [R) 5 A [R] B 3 s 22 53 i 35 (P<0.05) Different letters in the same column in the same period meant significant difference at 0.05 level.

BB A R ] COLMREE () FIH T
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Z T RIWAE A, S AL HL R ¢ JE S, Hp
MR C ey, WA BAR.

BB R i LR IE (L) ¥ S bl
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PR IR, A0 PR E] 7,35 70 @ 3 25 5 WK 3, b
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PAR ) TR~ PR>CK>PA.

B B S R K 43 R TR (WUE) B
PAR SV i =2 i 4 o i 22 48 2 2 N R A
A5 [ B 398 U N A B X S5 WUE = A B 2
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T 49.3%) ;PR BRI 2 AR 1T 19 R, R LSP
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AXF B &G A RHIE S 80" A 3 R WK,
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e 4 R 3E Ao 2 PR A 4, (H SR L PA<CK<PR ()
A
3
3.1 TR AR A 4 0] - 0T I A A AR
Al
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