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Abstract: Pot experiments were used to simulate the heterogeneity and homogeneity of forest soil environment in order to
explore the differences in productivity of mixed and pure forests of Schima superba. In addition, three kinds of planting
patterns were established, including the single planting, double pure planting, and mixed planting with Chinese fir, for
evaluating the effects of competition from neighboring plants on dry matter accumulation, and nitrogen and phosphorus

efficiency of three provenances ( Jian’ou of Fujian, Xinfeng of Jiangxi, and Longquan of Zhejiang) of S. superba in
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heterogeneous nutrient environments. The results showed that all the three provenances had high dry mass, and nitrogen and
phosphorus absorption efficiency in heterogeneous nutrient environments, particularly in Jian’ou provenance. The effect of
competition with neighboring plants on growth, and nitrogen and phosphorus absorption efficiency in three provenances was
significant. In the presence of competition from Chinese fir (i.e., in the mixed plantation treatment) , the dry matter content
in Jian'ou provenance of Fujian was higher than that in the single planting and double pure planting treatments. Dry matter
content was related to its root ;shoot ratio and physiological plasticity. In the mixed planting treatment, the root ;shoot ratio
decreased significantly, and more dry matter was distributed in the leaves, thereby enhancing the photosynthetic capacity.
Meanwhile, the enhanced nitrogen and phosphorus absorption efficiency improved dry matter quality to enhance
competitiveness. However, the nitrogen and phosphorus absorption efficiency of Xinfeng and Longquan provenances in the
mixed planting treatment were either inferior or similar to that in single planting, but with higher root: shoot ratio, which
affected dry matter accumulation. Intraspecific competition inhibited the nitrogen and phosphorous utilization efficiency, but
enhanced their uptake in Longquan and Xinfeng provenances. However, nitrogen and phosphorous uptake in the Jian’ou
provenance was little affected by intraspecific competition. it was significantly higher than that in the other provenances,
thereby enhancing the dry matter content. The results suggested that the higher biomass allocation and physiological

plasticity in the Jian'ou provenance were the main reasons for its high productivity and competitive advantage.

Key Words: Schima superba; provenances; neighborhood competition; heterogeneous nutrient environment; dry mass;

nitrogen and phosphorus efficiency
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Table 1 ANOVA analysis on dry matter accumulation, allocation and nitrogen and phosphorusefficiency of S.superba provenances( F value)

PN ] FAg gt

W . ; N P x A WX TR %
FERR Trait b ent Pt o el N il
(Prov) ( Nutr) (Pla) ProvxPla NutrxPla ProvxNutrxPla
LHT YR WDM 39.05* 11.80%* 4.08* 4.24%* 6.50 0.86 0.40
T4 Bt RDM 59.89 ** 22.03** 4.09** 3.74** 7.10** 1.43 1.23
ZETYiE SDM 32.18** 8.81"" 5.58*" 3.10" 6.81*" 1.09 0.49
TP LDM 22.87** 6.64** 377 4.74** 452" 0.51 0.30
M5 L RSR 5.10"* 1.28 0.61 0.18 0.41 0.18 0.60
MR ISCS R PAE 29.42** 4.89* 4,51 4.19** 9.78** 1.07 0.71
SRR HIZ% PUE 16.01** 34.62"" 5.97** 2.63 3.94* 1.67 0.95
EMRABILFE NAE 36.91** 11.70* 3.33** 0.86 5.53* 0.74 0.30
SMRAER IR NUE 2.53 1.00 0.86 0.06 0.27 0.14 0.55

T SR IREE KA 7 2 R IR IR o IR R IRk T 20 3% 43 B R A 2RI R x 35 43 R e xRt =00 FL R R o 1.2.2.2. 4.2
4, % P<0.05;*" P<0.01, WDM ;&R fi Whole plant dry mass; RDM : # T4 fi & Root dry mass; SDM ; 25 T4 Fi it Stem dry mass; LDM ; I
T Leaf dry mass; RSR: #R 5 . Root: shoot ratio; PAE ; 2 ¥k W I3 2R Phosphorus absorption efficiency ; PUE ; 2Bk #1158 Phosphorus
utilization efficiency ; NAE ; 2> #k 28 W A28 Nitrogen absorption efficiency ; NUE ; 42k & F] FH#% % Nitrogen utilization efficiency.

F2 BEARIIANAETHENTURRBRESENE (FREARMERE n=06)

Table 2 Effect of planting patterns on dry matter accumulation and allocation of three provenances of S.superba ( mean+SD, n=6)

e 0 *ﬁfﬁf? SHTWRE  RTWRR  ETORE  HFRRR i R
environment Provenance pattern WDM/g RDM/g SDM/g LDM /g

S R A g SP 3.46+0.97b 1.04£0.25b 0.44£0.18b 1.98+0.66b 0.46+0.15b

Heterogeneity JRAE MP 3.46+1.83b 1.25£0.70b 0.48+0.27b 1.74+1.05b 0.60+0.24a

4k PP 6.40+2.25a 1.66+1.10a 1.17+0.76a 3.57+2.171a 0.41+0.20b

LV F HLAE SP 7.25+2.89a 2.18+0.69a 1.01+0.64a 4.06+1.62a 0.45+0.09a

RAE MP 4.80+2.40b 1.63+0.56b 0.76+0.45b 2.42+1.16b 0.50+0.16a

4k PP 7.75+3.16a 1.98+0.47a 1.25+0.89a 4.53+3.60a 0.48+0.52a

0 A R Y SP 17.51+3.14b 4.12+1.44b 4.08+0.69b 7.68+1.29b 0.75+0.19a

RAH MP 22.02+5.56a 7.37+1.52a 5.27+1.68a 10.13+2.72a 0.55+0.08b

4k PP 11.56+6.49¢ 4.10+2.17¢ 2.94%1.63¢ 5.51%3.29¢ 0.58+0.14b

[m] 5 WL R Y SP 2.76+0.39b 0.98+0.31b 0.34£0.07b 1.43£0.12b 0.55+0.18a

Homogeneity TR MP 2.08+0.99¢ 0.57+0.23¢ 0.29+0.19b 1.22+0.86b 0.39+0.70b

4lifE PP 5.14£2.40a 1.37+0.59a 0.78+0.46a 2.99+1.41a 0.38+0.74b

JANEEEES Hijy SP 4.13+1.31b 1.21+0.58b 0.62+0.23b 2.30+0.68b 0.41+0.19a

R MP 5.27+1.81a 1.38+0.50b 0.77+0.41b 3.12+1.05a 0.37+0.10a

4k PP 6.06+2.38a 1.76+0.86a 0.86+0.38a 3.44+1.50a 0.42+0.12a

i R AR R SP 9.68+2.64h 3.85+1.68b 2.40+0.55b 3.85+1.54b 0.62+0.25a

TR MP 14.31+9.34a 5.56+3.64a 3.04+2.21a 7.44+3.80a 0.63+0.20a

4lifE PP 9.67+6.44h 3.11+2.28b 1.85+1.32b 4.71+3.06b 0.61+0.35a

SP . ikl Single-planted; MP ; SUERIR A Mixed-planted ; PP XUERZ4AY Pure-planted ; A [F]/NG 74 275 [R]— R A [R) # At 5 =) 22 7 0 35 (P<
0.05)
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Fig.1 Effect of planting patterns on nitrogen absorption and utilization efficiency of three provenances of S.superba
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Fig.2 Effect of planting patterns on phosphorus absorption and utilization efficiency of three provenances of S.superba
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