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Effect of Shading on the Growth Traits and Photosynthetic Pigment of
Fraxinus malacophylla Seedlings
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JING Huizhu’ DONG Qiong’

(Southwest Forestry University/ Key Laboratory of State Forestry and Grassland Administration for Biodiversity Conservation in
Southwest China, Kunming, Yunnan 650233, China)

Abstract To study the effects of shading on growth, biomass and its distribution of Fraxinus malacophylla
seedlings, so as to provide high quality seedlings for future cultivation of Fraxinus malacophylla seedlings
and restoration of rocky desertification vegetation. 1-year-old Fraxinus malacophylla seedlings were used as
materials, and the single-factor randomized experiment was adopted. 4 treatments were set, such as no shading
(F1), 25 = 5% shading (F2), 50% =+ 5% shading (F3) and 75% =+ 5% shading (F4). The growth indexes of Fraxinus
malacophylla seedlings such as ground diameter, seedling height and plant width were determined every 30
days after the experiment. After the end of the growth period, the biomass of Fraxinus malacophylla seedlings
was weighed, and the growth indexes were compared and analyzed. The results showed that: different shading
treatments had significant effects on the growth, biomass and its distribution of Fraxinus malacophylla seedlings.
With the increase of shading degree, the seedling height growth, ground diameter growth, crown width growth,
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total biomass and biomass of various organs of Fraxinus malacophylla seedlings all increased first and then
decreased, and all reached the maximum under moderate shading treatment; root biomass distribution ratio and
root-shoot ratio decreased with the increase of shading degree, while stem biomass distribution ratio increased
with the increase of shading degree, leaf biomass distribution ratio did not change significantly. With the increase
of shading degree, the photosynthetic pigment content of Fraxinus malacophylla seedlings increased, while the
ratio of Chla to Chlb decreased. The results showed that the 1-year-old Fraxinus malacophylla seedlings the
best growth and high shading-tolerance under moderate shading. Therefore, the shading-tolerance of Fraxinus
malacophylla seedlings should be fully considered in the utilization of seedling raising and rocky desertification
ecological restoration.
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Table 1 Physical and chemical indexes of soil in plot

FEF1 Index 4 Content F845 Index &1 Content
pH 5.45 HER/ (g-kg') Total potassium 2.06
%% / (g cm”) Volume weight 1.14 JEE /(g kg') Total calcium 0.48
BUA / (g-kg') Total nitrogen 0.71 %/ (g-kg') Magnesium 0.12
MWk / (g kg') Total phosphorus 0.57 #%/ (g-kg') Iron 60.99
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Fig. 1 High growth rate, ground diameter growth and crown growth of F. malacophylla seedlings under different shading
treatments
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Table 2 Effects of different shading treatments on the biomass and quality index of F. malacophylla seedlings

WETA Ab P Y5 /g Biomass Rty
Shading treatment B4 Total N Leaf 2% Stem R Root Quality index
F, 8.43 £ 1.05b 4.17+0.72b 1.68 £0.21b 2.58+0.27b 1.31 £0.21b
F, 10.53 + 1.61a 5.41+£0.52a 2.04 +0.44a 3.08 £0.79a 2.00+041a
F, 11.72 +2.19a 5.80 £ 1.29a 2.54 +0.36a 3.38+0.74a 2.16 +0.47a
F, 5.68 £2.21c 2.82+1.42¢ 1.48 +0.56b 1.38 + 0.46¢ 0.66 +0.12¢

TE: RPEEE M « bR B RAR/NG FREREREE (P < 0.05) .

Note:the data in the table are the average + standard deviation. Different lowercase letters after the data indicate significant differ-

ences (P < 0.05) .
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Table 3 Effects of different shading treatments on the photosynthetic pigment content in the leaves of F. malacophylla
seedling

AhEE SRR o/ (mgeg!) MEEZE b/ (mgeg' ) KBIIE ME/ (mgeg') MR (atb) / (mgeg') MEEE o/ HE4EE D

Treatment  Chlorophy I a Chlorophy I b Carotenoids Chl (a+b) Chla/Chlb
F, 2.06 = 0.08D 0.61 £0.03D 0.40 £ 0.06D 2.67+0.12D 3.36+0.08a
F, 2.39+0.04C 0.77 £ 0.10C 0.50 +0.02C 3.16+0.14C 3.16+0.38b
F; 3.34+0.05B 1.15+0.08B 0.75+0.01B 449 +0.13B 2.92+0.17c
F, 7.65+0.41A 3.60 £ 0.15A 1.62 £ 0.02A 11.25 £ 0.56A 2.13+0.03d
E: i’%ﬁ*%ﬂ()ﬁﬂﬂif?ﬂjﬁ + Wi ARNEFRERRZFEE (P<005); AAKEFHRRERBEE (P
< 0.01) .

Note: the data in the table are the average + standard deviation. Different lowercase letters indicate significant differences ( P
< 0.05) . Different capital letters indicate extremely significant differences ( P < 0.01) .
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