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Abstract: Leaf traits of plants play crucial roles in determining resource utilization and survival strategies. Single-layered
monoculture plantations are converted to multi-layered mixed plantations is an effective measure to improve plantation
quality. To study the variation of the leaf traits of introduced and native species is beneficial to select the associated tree
species under forest. This study assessed the traits of leal morphology, photosynthetic pigments, carbon, nitrogen and
phosphorus ecological stoichiometry, and non-structural carbohydrates of introduced arbors and shrubs species (such as
Phoebe bournei and Distylium racemosum) and native arbors and shrubs species ( such as Castanopsis sclerophylla and
Callicarpa rubella) . The results showed that leaf length and specific leaf area of native arbors were significantly smaller than
those of the introduced species and native shrubs, and the other leaf morphological traits were little difference between

introduced and native species. Photosynthetic pigment content differed markedly between the introduced and native species,
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and the chlorophyll content of native arbors was significantly lower than that of the introduced arbors. The relationship of
specific leaf area and chlorophyll varied among different functional groups. The leaf carbon content of the introduced tree
species was distinctly higher than that of the native tree species, and the leaf nitrogen and phosphorus contents were
significantly higher than those of the native arbors. The coefficients of variation of nutrient contents of the introduced species
and native shrubs were higher than that of the native arbors. The variations in leaf carbon, nitrogen, and phosphorus eco-
stoichiometry differed in the introduced and native tree species. The soluble sugar content in the introduced shrubs and the
starch content in the native shrubs were markedly higher than those of arbors, and the content of the non-structural
carbohydrates in the shrubs was distinctly higher than that in the arbors. The leaf traits of the introduced and native tree
species showed a significant synergistic change. For the arbor and shrub species, there was a marked positive correlation
among the leaf area, chlorophyll content, and leaf nitrogen and phosphorus contents. Based on principal component analysis
(PCA), the leaf traits were similar between the introduced arbors and shrubs. The differences of leaf traits were relatively
smaller between introduced tree species and native shrubs, while there was a large difference between introduced tree
species and native arbors. The leaf traits of introduced and native tree species showed convergent adaptation. However, the
leaf traits of different life forms still had some differences in the low-light environment. The introduced shrubs may be more

suitable for the understory environments in Cunninghamia lanceolata.
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Fig.1 Geographical location of the test area and planting configuration map of introduced tree species
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Table 1 Introduced species and native species list and classification of functional groups

i=R7L #H A LA F AR F
Plant species Family Life form Introduced/Native species
215G Ormosia hosiei R Leguminosae TeA SIAFP

248 Phoebe sheareri 1Rl Lauraceae A FLAR
WA Phoebe chekiangensis 1R} Lauraceae EIN SIAFh

M4 Phoebe bournei iRl Lauraceae ek FLAR

W Bz 75 K Cyclobalanopsis gilva 523}B} Fagaceae A SIAFh
L1187 llicium henryi A 22 B} Magnoliaceae EIN AR

Wit Adinandra millettii IIZ5R} Theaceae A FLARD

¥R Eurya japonica 1IZ5R} Theaceae AR SIAFh
B Sarcandra glabra &3228} Chloranthaceae HEA EIPN
W4 Aucuba japonica IHZEHR} Cornaceae WA AR
WIHE T Gardenia jasminoides PEHR} Rubiaceae AR SIAFh

+ KR35 Mahonia fortune INBERL Berberidaceae AR SLARR

W Distylium racemosum G YA} Hamamelidaceae AR SIAFh
ikl Castanopsis sclerophylla 523}B} Fagaceae A J A= Fp
{14 Photinia serratifolia FRL Rosaceae TrA J A= Fip
$EH Smilax china H AR} Liliaceae N JE A Fif
L1453k Callicarpa rubella ¥ RA} Verbenaceae AR J A= Fop
KM 4E8S Mussaenda esquirolii PGB} Rubiaceae N J A=A
Y254 Eurya muricata 1IZ5B} Theaceae WA J A= Fp

2 HR545%H
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Table 2 Characteristics of leaves’ traits in native and introduced tree species

TR BUETEA SIATA SIATA

RN Native arbors Native shrubs Introduced arbors Introduced shrubs
Leaves FHfi 5 T 5 FHfi 5 FHff 5
characteristics Bt 2 FH % Bt 2 FH % Bt 2 R % Bt 2 ES

Mean=SD (0% Mean=SD (0% Mean=SD (0% Mean=SD Ccv
LL/cm 7.7+£0.66b 8.56 9.53+4.00ab 42.04 11.68+3.36a 28.81 10.93+4.14a 37.88
LW/cm 2.97+0.30a 10.05 4.5+2.33a 51.95 3.99+1.86a 46.57 4.42+2.15a 48.77
LL/LW 2.61+0.10a 3.69 2.23+0.57a 25.38 3.17+0.72a 22.81 2.95+1.70a 57.54
LA/cm2 15.19£2.99a 19.73 30.48+25.50a 83.66 33.91£27.76a 81.88 36.24£29.28a 80.8
LDW/¢g 0.34+0.13a 38.60 0.23+0.14a 65.80 0.29+0.22a 77.89 0.29+0.22a 74.59
SLA/(em2/g) 48.49+12.72b 26.23 124.75+31.54a 25.37 124.49+37.55a 30.16 120.21+36.44a 30.32
Chla/(mg/g) 1.17£0.29¢ 24.70 2.33+0.85b 36.74 3.64+0.98a 26.92 2.54+0.70b 27.58
Chlb/(mg/g) 1.04+0.19bc 19.15 1.56+0.47a 30.60 1.29+0.34ab 26.41 0.92+0.26¢ 28.85
Chla/b 1.13+0.19¢ 16.31 1.52+0.36b 23.95 2.81x0.11a 3.79 2.78+0.19a 6.98
Chla+b/(mg/g) 2.21+0.46¢ 20.81 4.00+1.35ab 33.90 4.93+1.32a 26.75 3.46+0.96b 27.78
C/(g/kg) 452.78+37.6bc 8.30 434.69+30.30c¢ 6.97 500.55+23.63a 4.72 463.16+35.23b 7.61
N/(g/kg) 15.14+1.49¢ 9.86 25.6383+8.59a 33.53 20.26+5.33b 26.31 16.32+3.40bc 20.81
P/(g/kg) 0.74+0.12b 21.41 1.33+0.50a 47.52 1.13+0.34a 30.51 1.03+0.28ab 26.96
C/N 30.22+4.53a 16.09 20.60+1.49b 37.95 26.27+6.60a 25.12 29.52+6.30a 21.36
Cc/p 626.84+13.19a 14.99 391.90+186.23b 37.96 486.85+153.06b 31.44 478.60+126.29b 26.39
N/P 20.60+1.49a 7.23 20.01+2.78a 13.92 18.64+4.11ab 22.04 16.24+2.54h 15.63
St/ (mg/g) 7.21+0.89b 12.32 12.92+5.04a 39.04 6.28+0.98b 15.57 8.79+4.65b 52.9
SS/(mg/g) 2.10+0.85b 40.41 3.66+1.05b 28.93 3.00+1.60b 53.16 6.13+2.76a 44.98
SS/St 0.31+0.15¢ 50.88 0.30+0.07¢ 26.20 0.47+0.23b 49.17 0.83+0.54a 65.04
NSC/(mg/g) 9.31+0.32¢ 3.49 16.58+0.35a 34.86 9.30£2.32¢ 24.93 14.91+6.59b 44.21

ARRVING FAEF R B — IR TE A R ShRERE 2 0] B 8 35 22 5 (P<0.05) ; SD: bR #fE R 22 , Standard of deviation; CV ;25 5 & %%, Coefficient of
variation ; LL: "< | Leaf length; LW : ' %, Leaf width; LL/LW ; 'K/l %8, Leaf length/Leaf width; LA : M- 1f £, Leaf area; LDW ;M F 5, Leaf dry
weight ; SLA ; LI T B, Specific leaf area;Chla:M-4%2 a, Chlorophyll a;Chlb: M4t 2 b, Chlorophyll b; Chla/b: M-4% 2 a/b, Chlorophyll a/b; Chla+b: '
%% a+b, Chlorophyll a+b; C %%, Carbon; N ;& , Nitrogen; P 8, Phosphorus; C/N: %/ %\, Carbon/Nitrogen ; C/P . B/ , Carbon/Phosphorus ; N/P ; &/
% , Nitrogen/Phosphorus ; St : TE}, Starch ; SS : FJ 4, Soluble sugar; SS/St: FI i& M/ JE ), Soluble sugar/Starch ; NSC ; JE &5 44 % 7K1k &4, Non-

structural carbohydrate
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Fig.2 Linear relationship of leaf traits among different functional groups
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FEF MR AT BERERY T AL (PCA) FBH R 2 4> 32 8003 T LA B MR AR 5 85 22 19 87.9% , H:
i PC1 AT AR RE S 7 2210 48.8% , PC2 AT LUFRRE ST 2219 39.1% (&1 3) o MK 5 b AR b i AR it
F a &R atb AIEMERESEXS PC1 RlAY STHRAREC /A K SE LE i & i H2R 3R b 3E Ry B IESS
FPERBIK AL A ) S 5 X PC2 B DTRRFIR R, B ATTAR(TA) 55 AFEAR (1S) RIFFEM Bk & & M4 ER o/
b AT RS AR a MRS S AT RE R AR 22 AR . JRAE TR R (NA) 72 file/ B Al / 280 T 2 5
HHABTIRERFAEY) 22 AR . JRAEREAR (NS) FEVER (4 E b iHA Bk 5 2 45 5 HAL D) RE T AE ) 25 57 38
Ko BIATEARGHIATEAR B HARB AT ;5 AR5 S5 Az AR A i PR 22 S A /N T 5 D AR e K 22
SRR AR TR AR 5 AR E AR o ) i MR 25 AR R

IS
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Fig.3 Principal component analysis (PCA) of traits of native and introduced plants
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