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Effects of root restriction and nitrogen application on the growth of Forsythia

suspensa seedlings
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Abstract The photosynthetic characteristics nitrogen N transport and root-zone volumes of Forsythia suspensa seedlings
cultivated in a plant growth chamber with different N concentration treatments were studied. The results showed that the dry
weights of shoots and roots of Forsythia suspensa seedlings under low N treatment were higher than that under high N

treatment. The effects of root restriction on the shoot and root dry weights of Forsythia suspensa seedlings under low N
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treatment were different and the seedlings with low root restriction LR 10cm x 10cm x 15e¢m  had lower shoot and root
dry weights than that with high root restricion HR 20cm x 10cm X 15¢m . The net photosynthetic rate P, and
chlorophyll content of Forsythia suspensa seedlings under low N treatment were higher than that under high N treatment.
Under low N treatment the LR seedlings had higher P, and stomatal conductance G, than HR seedlings however the
HR seedlings under high N treatment had higher P, and G, than LR seedlings. The effects of root restriction on chlorophyll
content of Forsythia suspensa seedlings under both N treatments were different from that on P,. Comparatively the
maximum photochemical efficiency F, /F,  actual photochemical efficiency of PSII ®,;; and non-photochemical
quenching coefficient gNP  of Forsythia suspensa seedlings under low N treatment were higher than that under high N
treatment. And the LR seedlings under low or high N treatment had higher F /F  and gNP but lower @, and
photochemical quenching coefficient ¢P than HR seedlings. The N contents in roots and shoots of Forsythia suspensa
seedlings under low N treatment were lower than that under high N treatment. And the LR seedlings under low or high N
treatment had lower N contents in roots and shoots than HR seedlings. The percentagesof "N allocation in roots and leaves
of Forsythia suspensa seedlings under low N treatment were lower than that under high N treatment however the
percentages of "N allocation in branches and stems of seedlings under low N treatment were higher than that under high N
treatment. The allocation percentages of N absorbed by roots in leaves and branches were 7% — 10% and 7% - 12%

respectively and the nitrogen demand for leave and branches growth was mainly met by internal N stocks.

Key Words root restriction Forsythia suspensa gas exchange parameters nitrogen allocation nitrogen application
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Table 1 Effects of root restriction and nitrogen treatments on net photosynthetic rate P,

concentration C;

of Forsythia suspensa seedlings

stomatal conductance Gs

and intercellular CO,

(o(0)
Treatments Net photosymhiic i‘e:te Stomatal cond?stalj(;e Intercellular (1022 concentration
Pn pmol m ™" s Gs mmol m ™" s Ci pmol mol ~!

LNLR 5.4+0.2a 61 £0.1a 203.1 6. 1c

HNLR 3.3+0.2b 26 +0.5¢ 229.0 £5.1b

LNHR 3.8+0.4b 21 +0.4b 217.3 £1.2b

HNHR 3.4£0.1b 31+0.2d 256.2 £7.3a

Different letters in the same column indicate significantly difference at p <0.05 the same below
gP PST gNP PST
qP  gNP
LR qP HR gNP LNLR ¢P HNLR
2 LN gNP  HN LNLR gNP  LNHR »<0.05
2

Table 2 Effects of treatments on chlorophyll content and parameters of chlorophyll fluorescence of Forsythia suspensa seedlings

Treatments Chlorophyll content Ful B Pesi ab anp
LNLR 53.8 +0.4a 0.867 +0.001a 0.772 +0.005a 0.927 +0.001a 0.355 +0.010a
HNLR 52.8+0.1b 0.856 +=0.005b 0.758 +0.004ab 0.920 +0.001a 0.289 +0.002b
LNHR 54.1+0.1a 0.866 +0.001a 0.774 +0.003a 0.931 +0.004a 0.289 +0.016b
HNHR 47.1+0.1c 0.851 +0.002b 0.765 +0.003b 0.932 +0.003b 0.279 +0.007b

2.4
3 LR
HR
»<0.05
LN HN
p <0.05
3 %
Table 3 Effects of treatments on nitrogen contents of roots and shoots of Forsythia suspensa seedlings

Treatments Leaves Branches Stems Roots
LNLR 2.41 +0.18b 1.15+0.07b 1.05 +0.06b 1.78 £0.06b
HNLR 3.12+0.17a 1.56 0. 16a 1.42 +0.08a 2.46 +0.25ab
LNHR 2.70 £0.11b 1.31 £0.05b 1.24 +0.09b 2.23 +0.10ab
HNHR 3.29 +0.04a 1.70 £0.04a 1.43 +0.11a 2.73 +0.24a
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Fig.3 Effects of treatments on N allocation percentage a and N partition percentage b among different organs of Forsythia suspensa seedlings
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