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Effects of Nitrogen Addition and Drought on Sapling Growth of Four
Subtropical Tree Species

WANG Juan'?, BIAN Yanyan'?, ZHU Yulin?, YANG Qingpei'?, FANG Xiong'®*

(la. College of forestry; 1b. College of Land Resources and Environment, Jiangxi Agricultural University, Nanchang 330045, China; 2. College of Resources

and Environment, Fujian Agriculture and Forestry University, Fuzhou 350002, China)

Abstract: To explore the effects of nitrogen deposition and drought on plant growth in subtropical forests, the
responses of four typical subtropical tree species, such as Pinus massoniana, Cunninghamia lanceolata, Ormosia
pinnata and Schima superba, to different nitrogen levels and drought degrees were studied. The results showed
that drought and nitrogen addition treatment for 2.5 years had different effects on the growth of different tree
species. Nitrogen addition significantly increased the total biomass, plant height, and basal diameter of S. superba
and C. lanceolata under the control and moderate drought treatment, but constrained the root and stem biomass
and basal diameter of P massoniana under moderate drought treatment, and had no significant effect on the
growth of four tree species under severe drought treatment. Drought and nitrogen addition decreased height and
total biomass of O. pinnata, P. massoniana and S. superba, and the inhibition effect became more obvious with
the increase of drought degree. Without nitrogen addition, drought had no significant effect on the total biomass
and plant height of S. superba. However, severe drought and nitrogen addition significantly reduced the basal
diameter and total biomass of S. superba. Drought significantly increased the root-shoot ratio of C. lanceolata, but
had no significant effect on other tree species. Furthermore, the effects of nitrogen addition and drought on the

growth of non-leguminous species (e.g., S. superba) were more obvious than that of leguminous plants (e.g., O.

k% H #: 2023-04-07 52 H#: 2023-06-06

EETH: HxERRZERETH (42267034, 32260335); LIHE“T AR EEHAZE AN A K EH 450 H (jxsq2023101103) % B

This work was supported by the National Natural Science Foundation of China (Grant No. 42267034, 32260335), and the Project for 1000 Talents Plan Award
of Jiangxi (Grant No. jxsq2023101103).

EH I FIR(1999 4, %, WA, FEMNFEDAEREIT . E-mail: ecwjst@163.com

* J#IRE# Corresponding author. E-mail: fangxiong_1103@126.com



476 HAH W AR 27

¥32%E

pinnata). Therefore, it was that nitrogen deposition might exacerbate the inhibitory effect of extreme drought on

the growth of some tree species in subtropical regions.

Key words: Nitrogen deposition; Drought; Biomass; Legumes; Subtropical forest
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Fig. 1 Effects of nitrogen addition and drought stress on the basal diameter and tree height of four saplings. CK: No nitrogen addition; NA: Nitrogen addition;
HW: Control; MW: Moderate drought; LW: Severe drought. Different small letters upon column indicate significant differences among different drought degree

under the same nitrogen treatment at 0.05 level, and * indicated significant differences among different nitrogen treatments under the same drought stress (*:

P<0.05; **: P<0.01; ***: P<0.001). The same below
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Table 1 Effects of nitrogen addition and drought stress on the growth of four sapling

(SES #:1% Basal diameter PEi Tree height ‘£ 5 Biomass
Factor F P df. P df. F P df.
T2 Drought (A) 78.027 <0.001 2 <0.001 2 36.821 <0.001 2
Jifi% Nitrogon (B) 47272 <0.001 1 0.001 1 43.562 <0.001 1
i Fh Species (C) 4.871 0.005 3 34.682 <0.001 3 11.269 <0.001 3
AxB 8.574 0.001 2 3.682 0.033 2 7.057 0.002 2
BxC 22.462 <0.001 3 6.554 0.001 3 15.422 <0.001 3
AxC 3.576 0.005 6 2.576 0.030 6 2.683 0.025 6
AxBxC 6.126 <0.001 6 1212 0317 6 3.270 0.009 6
i%Z Error 48 48 48
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Fig. 2 Effects of nitrogen addition and drought stress on the total biomass of four saplings
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Fig. 3 Effects of nitrogen addition and drought stress on the biomass of leaves, stems, roots and root-shoot ratio of four saplings

3 WAL L

3.1 BEINRS 4 Fhahid A K EKIR R
RoE MK TR EE TR, Ry LI
Y SRS R, REOLEEHEYE, MiiiE et

G, (REHEY KR —BoRYE, EARINEe R
HIR Y R E S S T AR, R
TR AL, NI L EE TR RS AR Sl
HAr. HAEVEMAFRSE LRI, KR
RN MEE% A AR mEN & ST EYE. ZEM



480 HAH W AR 27

¥32%E

2R 2 4 Tl A AR 0T U TN 5 PR 8 22 5

Table 2 Differential response of four sapling species to the nitrogen addition and drought stress treatments

i ! K NA

Species Variable HW MW LW HW MW LW

T v E oA R F 2.003 3.937 6.544 0.865 0.880 0.085
Legumes vs non-legumes  Basal diameter P 0.024 0.014 0.016 0.221 0.035 0.014
s F 8.641 0431 54.81 0355 6235 8.717

Tree height P 0.042 0.547 0.002 0.583 0.067 0.042

R F 11.129 1.091 2.744 2.520 12.809 19.877

Biomass P 0.029 0355 0.171 0.188 0.023 0.011

R vs &t 7 F 2.108 0.667 1.173 0.536 2281 0.234
Broadleaf vs conifers Basal diameter P 0.177 0433 0.304 0.481 0.162 0.639
s F 0.405 0.400 1.255 0318 0.681 0.568

Tree height P 0539 0.541 0.289 0.585 0.428 0.468

LA F 0.041 0.202 0.177 0.942 6.141 0.775

Biomass P 0.843 0.663 0.683 0355 0.033 0.399
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