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Effects of fertilization on the growth and photosynthetic
characteristics of Heritiera littoralis seedlings
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Abstract; In order to explore the effects of fertilization on the growth and photosynthesis in Heritiera littoralis seedlings,
we used 2-year-old H. littoralis seedlings as plant material, and a pot experiment was set up with fertilization treatment of
6 levels, i.e., CK (0 g per plant) , N1 (10 g per plant) , N2 (15 g per plant), N3 (20 g per plant) , N4 (25 g per
plant) and N5 (30 g per plant). This experiment lasted for 140 d, and the differences in growth, biomass, leaf

chlorophyll content, photosynthetic parameters and chlorophyll fluorescence parameters were compared across different
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fertilization levels. The results were as follows: (1) The growth (seedling height and ground diameter) , biomass (leaf,
stem and root ) , leaf chlorophyll content [ Chl a, Chl b and Chl(a+b) ], leaf net photosynthetic rate (P, ) , transpiration
rate (T,), stomatal conductance (G,), water use efficiency ( WUE), maximum photochemical efficiency (F,/F, ),
actual photosynthetic efficiency ( @PS 1I), apparent photosynthetic quantum transfer efficiency ( ETR) and
photochemical quenching coefficient (¢, ) all displayed a hump-shaped trend with increasing fertilization, while
intercellular CO, concentration ( C;) and non-photochemical quenching coefficient ( NPQ) displayed a decreasing
trend. (2) The growth, biomass, gas exchange parameters and chlorophyll fluorescence parameters of H. litioralis
seedlings had different responses to fertilization. Specifically, seedling chlorophyll content, root mass and total biomass
maximized at the fertilization level of 10 g per plant, seedling growth (height and ground diameter) , leaf and stem mass
maximized at 20 g per plant, and gas exchange parameters (P,, T. and G, ), chlorophyll fluorescence parameters
(F/F,, ®PS I, ETR and ¢, ) maximized at 30 g per plant. In conclusion, our results suggested that an appropriate
amount of fertilization can significantly enhance the leaf chlorophyll content, stomatal conductance, photochemical
efficiency and electron transfer rate in H. littoralis seedlings, resulting in lower heat dissipation and thus higher

photosynthetic capacity, while over-fertilization can induce photoinhibition in H. littoralis seedlings, which decreases

photochemical efficiency and suppresses seedling growth.
Key words: Heritiera littoralis seedling,

chlorophyll fluorescence
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Table 1  Effects of different fertilization treatments on the growth and biomass of Heritiera littoralis seedlings
N = S rEKE It H: W EHh Y H: W E‘\/: = —
B b 7 PR N RGeS R AR ENR b Ay Ay A
o Seedling Ground diameter Leaf Stem Root Total
Fertilization . . . . Root-shoot
ireatment growth growth biomass biomass biomass biomass ratio
’ (em) (mm) (g) (g) (8) (g)
CK 37.9+3.3a 10.1+0.4ab 23.61+1.37a 26.78+2.21a 27.26+1.49h 77.65+4.38a 0.56+0.03¢
N1 44.3+3.5a 10.3+0.4ab 43.41+£2.63¢ 48.15+2.14d 30.93+1.38b 122.49+4.72b 0.35+0.03b
N2 47.0+3.0a 10.5+0.4ab 42.16+2.25¢ 42.43+£2.81c 27.71+2.11b 112.31+£5.84b 0.33+0.02ab
N3 48.1+2.2a 10.8+0.5b 44.12+2.83¢ 42.90+2.67¢c 27.02+1.98h 114.04+6.42b 0.32+0.02ab
N4 48.0+3.3a 8.9+0.5a 37.61+2.62bc 32.90+1.24b 19.04+0.97a 89.55+4.11a 0.27+0.01a
N5 47.7+3.4a 8.6+0.8a 32.52+3.00b 37.65+3.06b 20.43+1.89a 90.61+7.15a 0.29+0.02ab

T AE/NG SRR IR [F) b B E] 22 55K 0.05 BEFKT, T,

Note: Different lowercase letters indicate significant differences among different treatments( P<0.05) . The same below.
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Table 2 Effects of different fertilization treatments on the leaf chlorophyll contents of Heritiera littoralis seedlings

. M2 -2 % 4% 2 (a+l
WAL 3 R a HERE b HERE (ath) P o/ IR
o Chl a Chl b Chl(a+b)
Fertilization treatment . . B Chl a/Chl b
(mg-g") (mg-g") (mg-g")
CK 0.35+£0.03a 0.12+£0.02a 0.47+0.04a 3.33+£0.37a
N1 1.16+£0.08b 0.39+0.03b 1.55+0.11b 2.99+0.06a
N2 1.14+0.04b 0.38+£0.01b 1.52+0.04b 3.00+0.17a
N3 1.14+£0.06b 0.37+0.03b 1.51+0.09b 3.13+0.08a
N4 0.99+0.05b 0.33+0.02b 1.32+0.07b 3.02+0.08a
N5 1.01+£0.12b 0.34+0.04b 1.35+0.16b 3.10+£0.12a
R 3 AREMEEMERHKLHE XSS HPZIE
Table 3  Effects of different fertilization treatments on photosynthetic parameters of Heritiera littoralis seedlings
N LA R F il K53 FI R SAFE e Co, e BE
s} fi] Ab 3
: P, T, WUE G, c
Time Treatment b 2 4 1 2 o
(pmol » m™ «s7) (mmol + m™ «s7) (pwmol + mmol™) (mol * m” - s7) (‘pmol + mol™)
e 10 J CK 5.95+1.32a 2.85+0.52ab 2.05+£0.19a 0.067+0.014abc 246.16+23.37be
Fortiliza
ertitization N1 7.70+1.46ab 3.34+0.65b 2.31x0.14b 0.1020.018¢ 242.68+10.40bc
treatments
for 10 weeks N2 7.88+0.49ab 3.61+0.15b 2.18+0.09ab 0.085+0.004bc 220.48+3.84abc
N3 10.16+1.23b 3.92+0.64hb 2.67+0.14¢ 0.108+0.019¢ 207.29+7.98abc
N4 5.52+1.27a 2.08+0.39a 2.56+0.16¢ 0.049+0.010ab 201.29+8.77a
N5 4.72+£0.87a 1.94+0.30a 2.39+0.12bc 0.043+0.007a 204.41+9.64ab
AL 20 JE CK 4.98+0.59a 2.02+0.29ab 2.62+0.40a 0.058+0.006ab 242.48+12.24b
Fertilizati
b NI 6.97+0.91ab 2.22+0.39ab 3.28+0.25a 0.058+0.0098ab 227.83+8.16b
reatments
for 20 weeks N2 7.47+0.60b 2.75+0.18b 2.69+0.12a 0.072+0.006b 215.09+6.35ab
N3 8.17+1.32b 2.34+0.54ab 3.61+0.37a 0.072+0.013b 203.05+13.52ab
N4 5.29+1.61ab 1.36+£0.36a 3.56+0.59a 0.043+0.012ab 203.19+18.47ab
N5 3.93+0.67a 1.26+0.18a 3.07+£0.32a 0.032+0.005a 188.00+£16.99a

i 5 it A 1 34 n 2 S TH IS B a3, ELZE NS Ab
TN IRBNRARE . 45 R R, 38 B0 i N0 o 45 5
TAR IR 4 A KOG ROR kit IR
O kAR, mIE L Con g, AR 10 FE,
A PS T A ROk F /T =/ (F, /F,)
Wi it A S %) 384 0 2SS T IS R RS A FE N3 BT
IREERME ,NT N2 N3 K N4 b EE R F//F,) {5
FHE TR (P<0.05), & 1.D A7H!, 72t AL 20
JEJG R AT F ’/Fm/%ﬁﬂiﬂlﬁﬁﬂﬁihﬂ%%ﬂ
JaRER R E N2 B F/F, IR B, H

EE T (P<0.05), 45K EREETERE bl
FHAE RO BT 7 o, 3 R ARG e AR AL
R,

Wk RE g ek A PS I 92 BR O & AR (PPS

1) FIER MGG i 715 38 20% (ETR ) B it IE 5 1
B ST 5 B AR Ak R 35 I TE N3 b BT A 3]
BRI, SRS E(P,.T..G,) K,
& 2. A,C Al e 10 J& )5, ®PS 11 5% ETR 7¢
AS Ta] it A Ak B ) 22 53K .3 (P>0.05) ; B A 2B,
D Al %0, B AE 20 &S, N1 & N5 43T &pS 11 5
ETR 5 CK tHEL A W33, 3 iR T42.08% ~
93.33% 1 47.61% ~ 101.09% = |f] , 45 FH£ W &
S AE S RN T R AR TR M S AR R
mE 3. A, C Al IR 10 &5, 4R H R 2 v
WER ZHL(q, ) 16N [R] it L Ak R ] 2 5 AN I8
F(P>0.05) , g, bifi %5 i A & 04 34 2 5 TH S B
AL FE NS B R B F IR ; N1 & N5 b3 ]
A K R B (NPQ) 2257 A .3 (P>0.05)
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Different lowercase letters indicate significant differences among different treatments( P<0.05). The same below.
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Fig. 1 Effects of different fertilization treatments on F /F_and F,'/F " of Heritiera littoralis seedlings
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