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Abstract: To investigate the effects of nitrogen and phosphorus additions and water treatments on the growth and photo-
synthetic characteristics of Fraxinus mandshurica seedlings, this study used one-year-old seedlings of F. mandshurica as
the research subject. A randomized block design was utilized with three water gradients: drought (DR, volumetric water
content 13%) , control (CK, volumetric water content 26%) , and water addition (W, volumetric water content 39%) , and
four fertilization gradients: NOPO (0 g/plant N, 0 g/plant P), N1P1 (0. 5 g/plant N, 0. 25 g/plant P), N2P2 (1 g/plant N,
0.5 g/plant P), and N3P3 (1.5 g/plant N, 0. 75 g/plant P). The growth, biomass allocation, and photosynthetic charac-
teristics of F. mandshurica seedlings under different water and fertilizer treatments were analyzed to elucidate their physi-
ological responses to these conditions. The results showed that water availability had a more significant impact on the
growth of F. mandshurica seedlings compared to nitrogen and phosphorus fertilization. When soil water content was 39%
and fertilization reached N2P2, the seedling height growth, base diameter growth, total biomass, and net photosynthetic
rate achieved their maximum values. Specifically, these parameters were 82.59%, 39.83%, 74.61%, and 64.03%

higher, respectively, compared to the control (soil water content 26%+NOP0). Compared with water addition treament,
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drought significantly reduced indicators such as seedling height growth, base diameter growth, total biomass, and net
photosynthetic rate of F. mandshurica seedlings. Therefore, appropriate fertilization can enhance the growth of F.
mandshurica seedlings under adequate water conditions. These findings provide a theoretical basis for the cultivation of
F. mandshurica seedlings.
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MEAEE /(g-#™)
Fertilizer amount

TIRAIRDIKE /%
Volumetric water
content

AbFE G S

Treatment No.

N P
DR+NOPO 13 0 0
DR+NI1P1 13 0.5 0.25
DR+N2P2 13 1.0 0.50
DR+N3P3 13 1.5 0.75
CK+NOPO 26 0 0
CK+NI1P1 26 0.5 0.25
CK+N2P2 26 1.0 0.50
CK+N3P3 26 1.5 0.75
W+NOPO 39 0 0
W+NIP1 39 0.5 0.25
W+N2P2 39 1.0 0.50
W+N3P3 39 1.5 0.75
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Different lowercase letters indicate that there are significant differences among different fertilization treatments under the same water condition
(P<0.05). Different capital letters indicate that there are significant differences among different water treatments under the same fertilization condition
(P<0.05).

B1 koMESBimkmidEEs . wERIEKENXN
Fig. 1 Effects of water and nitrogen—phosphorus addition on the height and base diameter increments of

Fraxinus mandshurica seedlings
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Tab. 2 Effects of water and nitrogen—-phosphorus addition on the biomass of Fraxinus mandshurica seedlings

Koy A it A b F HHEMR/g ZE4EYE/g MIREY /g HREE/g BAEME/g
Water conditions Fertilizer treatments Leaf biomass Stem biomass Fine root biomass  Coarse root biomass  Total biomass
NOPO 2.16 £ 0.28Cab 2.03 £ 0.20Cb 1.41 £ 0.21Ba 2.61 £ 0.41Ba 821+ 0.79Cab
N1P1 2.65 +0.43Ca 2.43 + 0.29Ca 1.03 + 0.2Bb 2.69 + 0.33Ca 8.80 £ 0.77Ca
o N2P2 2.33 £0.40Cab 2.04 £ 0.28Cb 0.80 + 0.19Cbc 2.43 +0.47Ca 7.60 £1.21Cab
N3P3 2.12 £ 0.35Cb 2.04 £ 0.30Cb 0.73 £ 0.16Cc 2.18 £ 0.40Ca 7.08 £ 1.11Cb
NOPO 3.36 +0.34Ba 3.67 +0.32Ba 1.47 £ 0.23Ba 3.82 £ 0.52Aa 12.17 £ 1.00Ba
N1P1 3.79 + 0.56Ba 4.05 £ 0.33Ba 1.28 £ 0.21Bab 3.39 + 0.52Ba 12.51 + 1.50Ba
o N2P2 3.83 +0.41Ba 3.71+0.49Ba 1.09 + 0.17Bb 3.71+0.57Ba 12.34 + 1.59Ba
N3P3 3.46 + 0.56Ba 3.61+0.50Ba 1.01 £ 0.14Bb 3.84 £ 0.52Ba 11.93 £ 1.53Ba
NOPO 4.97 + 0.44Ac 6.07 + 0.54Ab 1.88 + 0.24Aa 4.23 £ 0.38Aa 17.15 £ 1.32Ac
N1P1 6.10 + 0.44Ab 6.90 £ 0.59Aa 1.78 £ 0.19Aa 4.43 + 0.39Aa 19.22 £ 0.96Ab
v N2P2 7.23 £ 0.65Aa 7.55 £ 0.56Aa 1.58 £ 0.24Aa 4.88 £ 0.52Aa 2125+ 1.74Aa
N3P3 6.58 + 0.65Aab 7.02 £ 0.44Aa 1.64 £ 0.19Aa 4.50 £ 0.50Aa 19.74 £ 1.34Aab

T RPHENTPOESEES . ARNSEERRA—KIZGTAARELEREZREE(P<0.05). FRAKXEFHERE—HIE
FHTARKSLEEZFEE(P<0.05),

Note: Data in the table are mean + standard deviation. Different lowercase letters indicate that there are significant differences among different fer-
tilization treatments under the same water condition (P<0.05). Different capital letters indicate that there are significant differences among different

water treatments under the same fertilization condition (P<0. 05).
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Fig. 2 Analysis of regression fit relationship between above-ground and below-ground biomass of Fraxinus mandshurica

seedlings under different water treatments and nitrogen—-phosphorus additions
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Fig. 3 Effects of water and nitrogen—-phosphorus addition on the photosynthetic characteristics of

Fraxinus mandshurica seedlings
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Fig. 4 Effects of water and nitrogen—-phosphorus addition on the chlorophyll content of Fraxinus mandshurica seedlings
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