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Effects of matrix and water-nitrogen treatments on
water use efficiency and biomass of Clerodendrum inerme
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Abstract; Clerodendrum inerme is a semi-mangrove plant that is an important part of island and coastal shelter
forests. Fresh water and soil are important ecological factors for island vegetation restoration. In order to summarize the most

suitable soil, water and fertilizer treatment for C. inerme, we set different matrices, irrigation frequencies and nitrogen treat-
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ments, and studied the biomass and water use efficiency of C. inerme under the different treatments. The results were as fol-

lows: (1) Peat-containing mixed matrix had a prominent effect on the biomass accumulation of C. inerme. The underground

biomass (Square Root Calculations) of S, matrix (coral sand : peat : red soil : coco peat=12 : 2 : 3 : 3) was 1.66 g, which

was significantly higher than that of peat-free matrix, and the total biomass (Square Root Calculations) of S, matrix (coral

sand : peat=3: 2) was 4.54 g, which was significantly higher than other matrices. (2) In addition, the total biomasses

treated at medium and low irrigation frequencies were 4.02 and 4.23 g, respectively, which were significantly higher than

3.46 g at high irrigation frequency. But the biomass between different nitrogen treatments was not significant, indicating that

C. inerme could obtain high biomass under medium and low irrigation frequencies, with less or no nitrogen fertilizer. (3)

For water use efficiency, the original coral sand matrix was kept at a low level, and the mixed matrix has been significantly

improved, especially at medium and low irrigation frequencies. Therefore, C. inerme can grow well under peat-containing

matrix, medium and low irrigation frequency, with low nitrogen or no nitrogen.
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K1 BORFE(A) SR (B) 2tk (C)
Fig. 1 Flowers (A), fruits (B) and whole plant (C) of Clerodendrum inerme
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Table 1  Differences in physicochemical properties of different matrices

o RS, B s, S, TS, HEFTS,
e Index R . . . .

Matrix S, Matrix S, Matrix S, Matrix S Matrix S,
pH 8.680 0+0.126 6a  7.863 3+0.044 1b  8.126 7+0.058 4b  8.136 7+0.091 4b  7.860 0+0.160 Ob
LRSS 0.616 7+0.018 6a  1.110 0+£0.105 4ab 0.880 0£0.026 5ab 1.433 3+0.072 2a 1.323 3+0.291 7ab
Electrical conductivity (ms = em™)
b 1.547 5+£0.295 6b 2.378 7+0.191 8ab 1.478 4+0.248 1b 2.953 6+0.702 Oab 4.115 2+0.450 9a

Salt ion content (g - kg)

I ARVNG FRRR2E R B (P<0.05), T,

Note; Different lowercases indicate significant differences ( P<0.05). The same below.
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Fig. 2 Effects of different matrices on biomass of Clerodendrum inerme
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Table 2 Two-way Anovo of different irrigation frequencies and nitrogen treatments on the biomass of Clerodendrum inerme

b A ¥ Aboveground biomass

2H 51
Group H T3 ¥J5 F{H HEA
Df Sum Sq. Mean Sq. F value Pr(>F)
W 2.000 16.435 8.217 7.181 0.001 =3
N 2.000 3.314 1.657 1.448 0.239
W:N 4.000 5.800 1.450 1.267 0.286
%% Residual 125.000 143.034 1.144
R 494 Underground biomass
215
Group o T 1 F i
Df Sum Sq Mean Sq F value Pr(>F)
W 2.000 0.503 0.251 1.529 0.221
N 2.000 0.686 0.343 2.085 0.129
W:N 4.000 0.563 0.141 0.855 0.493
5% 7% Residual 125.000 20.560 0.164
A H) 5 Total biomass
21571
Group o e YA i F R
Df Sum Sq Mean Sq F value Pr(>F)
\% 2.000 15.384 7.692 6.133 0.003 #x*
N 2.000 4.062 2.031 1.619 0.202
W:N 4.000 6.187 1.547 1.233 0.300
5% % Residual 125.000 156.772 1.254

T RPFHEE W RIRARF GRS ; N RARAFERREHE; W N FRRBEKIAAHR R AT I,
Note: The letters in the table, W indicates different irrigation frequencies; N indicates different nitrogen treatments; W : N indicates

interaction terms between irrigation frequencies and nitrogen treatments.
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Fig. 3 Effects of different irrigation frequencies on biomass of Clerodendrum inerme
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Fig. 4 Effects of different irrigation frequency and nitrogen treatments on water use efficiency of Clerodendrum inerme
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