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Effects of Simulated FEutrophic Waterlogging and Post-waterlogging
Drought on the Eco-physiological Characteristics of Dalbergia odorifera
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Abstract: In order to explore the effects of eutrophic waterlogging and post-waterlogging drought on the
tolerance of terrestrial woody plants, the control (CK), nutrient (H), waterlogging (W) and eutrophication
waterlogging (WH) treatments were set in the first stage. In the second stage, control-drought (CKD), nutrient-
drought (HD), watering-drought (WD) and eutrophic watering-drought (WHD) treatments were set up to study the
effects of different water and nutrient treatments on the growth and physiology of one-year-old Dalbergia
odorifera seedlings. The results showed that D. odorifera had high survival under all treatments; the seedlings

exhibited the highest biomass, net photosynthetic rate and total chlorophyll concentration under H treatment. In
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contrast, both W and WH treatments significantly reduced stem height increment, total biomass, net photo-
synthetic rate, stomatal conductance, total chlorophyll content and leaf water potential, but significantly increased
the activities of superoxide dismutase (SOD), peroxidase (POD), and contents of H>O, and soluble protein.
Notably, the impact of W stress was more pronounced than that of WH stress. Compared with the first stage, the
biomass increment decreased significantly under both of CKD and HD treatments, but which showed the opposite
trend under WD and WHD. Furthermore, compared with CKD and HD treatments, net photosynthetic rate
significantly increased, while SOD activity and H,O, content decreased under WD and WHD. Moreover,
compared with WD, biomass increment, total chlorophyll content and POD activity increased under WHD, but
Car content decreased. Therefore, it was demonstrated that nutrient supply could alleviate the negative effects of

waterlogging on seedling growth of D. odorifera to a certain extent, and early waterlogging, especially eutro-

phication waterlogging, was conducive to biomass accumulation of seedlings under later drought condition.

Key words: Dalbergia odorifera; Waterlogging; Post-waterloggging drought stress; Eco-physiolog
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Table 1 Effects of different treatments on survival rate, stem height increment, biomass, and biomass increment of Dalbergia odorifera seedlings
W Bt b3 SR SHI AB BB TB TBI
Stage Treatment 1% (cm) (gFW) (g FW) (gFW) (gFW)
1 CK 100 30.75+1.31b 107.33+8.40b 88.20+4.50b 195.53+11.59b
H 100 65.00+2.35a 169.85+8.41a 109.65+3.62a 279.50+6.16a
w 87.87 4.13+1.16¢ 50.61+3.91¢c 23.93+2.13¢ 74.55+5.81¢
WH 88.57 7.2540.63¢ 55.4143.73¢ 21.4743.35¢ 76.94+6.47¢
Fy 0.000"" 0.000"" 0.019™ 0.000™"
Fy 0.000™* 0.000™* 0.000"*" 0.000™**
Frw 0.000™** 0.0017* 0.005™ 0.000™**
2 CKD 100 0.25+0.14B 60.52+7.11B 81.88+1.15B 142.40+7.11B —53.13+£7.11D
HD 100 0.30+0.125AB 127.2542.44A 121.15+3.58A 248.41+2.91A -31.10+£2.91C
WD 100 0.13+0.13B 51.57+2.65B 32.46+1.68D 84.03+1.27D 9.48+1.27B
WHD 100 0.80+0.24A 64.75+9.06B 42.02+1.52C 106.77+9.75C 29.83+£9.75A
Fy 0.008™ 0.000"" 0.000""* 0.000™" 0.005™
Fy 0.882ns 0.000™" 0.000™"" 0.000™" 0.000""
Fnw 0.381ns 0.0017" 0.000""" 0.000™" 0.895ns

I E; AB: M EAEYIE; BB: MU R A TB: sAEYE; TBL: s AEYEK & . FFEEE G A R 783805 2 7 52 (P<0.05); ns: P>0.05; *: P<0.05;
. P<0.01; ™*: P<<0.001. FI[d

CK: Control; H: Hoagland; W: Waterlogging; WH: Waterlogging+Hoagland; CKD: Control-drought; HD: Hoagland-drought; WD: Waterlogging-drought;
WHD: Waterlogging+Hoagland-drought; SR: Survival rate; SHI: Stem height increment; AB: Aboveground biomass; BB: Belowground biomass; TB: Total

biomass; TBI: Total biomass increment. Data followed different letters within column indicate significant differences at 0.05 level. ns: P>0.05; *: P<0.05;

*: P<0.01; ™ P<<0.001. The same below
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Table 2 Effect of different treatments on net photosynthesis rate, stomatal conductance and chlorophyll content of Dalbergia odorifera seedlings

BBt Stage AbHE Treatment A [(umol/(m?-s)] gs [mol/m?-s)] Chl a (ug/g FW) Chl b (ug/g FW) TChl (ug/g FW) Car (ug/g FW)

1 CK
H
w
WH
Fu
Fw
Fuw

2 CKD
HD
WD
WHD
Fy
Fw

FHW

2.79+0.05b
4.20+0.15a
1.35+0.13¢
1.08+0.14¢
0.0017*"
0.000™*"
0.000™"
1.88+0.64B
1.99+0.30B
3.29+0.13A
3.22+0.27A
0.953ns
0.005™
0.819ns

0.13+0.00b
0.16+0.00a
0.10+0.00¢
0.03+0.00d
0.000""
0.000""
0.000™""
0.07+0.01B
0.06+0.01B
0.11+0.01A
0.06+0.00B
0.009™
0.026"
0.042"

713.43+24.17b
817.67+21.29a
460.24+21.17d
573.87+42.81¢
0.003™
0.000™"
0.873ns
1077.1240.54A
823.85+6.62C
1077.16£0.41A
1 063.97+0.48B
0.000™"
0.000™*"
0.000™"

250.47+8.24a
270.19+£9.27a
145.19+5.85b
167.85+15.86b
0.066ns
0.000™"
0.891ns
937.94+27.97B
309.56+5.05C
964.31+10.20B
1124.25+15.35A
0.000™"
0.000™""
0.000™""

963.90+31.74b
1087.854+30.49a
605.43+25.67d
741.72+56.70¢
0.005™
0.000™"
0.874ns
2 015.06+27.56B
1 123.81+£10.98C
2 041.47+£9.96B
2 188.22+14.88A
0.000™"
0.000™"
0.000™*"

161.79+13.62a
187.08+3.83a
146.57+14.41a
178.94+20.70a
0.069ns
0.435ns
0.811ns
94.48+8.40B
196.26+2.39A
92.84+3.84B
27.18+5.41C
0.006™
0.000™"
0.000™"

A AR go RILFE; Chlar MHEEER;

A: Net photosynthesis rate; gs: Stomatal conductance; Chl a: Chlorophyll a; Chl b: Chlorophyll b; TChl: Total chlorophyll; Car: Carotenoid. The same below
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Fig. 1 Changes in activities of SOD, POD, contents of soluble protein, H,O,, and leaf water potential of Dalbergia odorifera seedlings
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Soluble protein; H,O,: Hdrogen peroxide; Pie.s: Leaf water potential. The same below
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Table 3 Correlation coefficients among morphological, biomass, and physiological traits of Dalbergia odorifera seedlings under waterlogging (lower triangle)

and drought (upper triangle)

TB SHI Pheat Tchl Car A g H,0, SP SOD POD
TBI 0.322 —0.065 0.437 -0.567" 0.560" 0.236 -0.852"" -0.585" -0.896™ -0.586"
SHI 0.970™ -0.014 —-0.130 —0.099 0.026 —0.364 -0.237 —0.172 —0.331 0.229
Pheat 0.715™ 0.692"" —0.432 0.462 —-0.029 0.123 0.097 0.015 0.261 0.021
Tchl 0.910™ 0.896™ 0.793* -0.948™ 0.449 0.290 —0.177 0.161 —0.376 —0.421
Car 0.352 0.327 0.141 0.510" -0.528" —0.154 0.339 —0.031 0.514° 0.385
A 0.971™ 0.973™ 0.720™ 0.867" 0.264 0.475 -0.640™ —0.458 -0.630™ -0.756™
g 0.841°" 0.801"" 0.584" 0.656™ 0.057 0.877" -0.214 —0.238 —0.296 -0.620"
H,0, -0.815™ -0.747" -0.756™ -0.642"" —0.015 -0.789™ -0.804™ 0.841°" 0.836™ 0.593"
SP -0.782™ -0.721™ -0.650"" -0.624™ 0.184 -0.810™ -0.891™ 0.817" 0.559" 0.561"
SOD -0.731" -0.702™ -0.830"" -0.863" —0.380 -0.665™ —0.343 0.600" 0.470 0.524"
POD -0.730™ -0.644"™ -0.928" -0.797" —0.132 -0.681"" -0.561" 0.776™ 0.696™ 0.869™
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