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Abstract ; After sand reservoir in the condition of low temperature and cultivation in the greenhouse of the collected seeds,
5 tree species ( Castanopsis fargesii, C. sclerophylla, Castanea henryi, C. mollissima and Quercus acutissima) seedlings of
Fagaceae family in the mid-subtropical zone of China were transplanted into the common garden. The leaf size, leaf thick-

ness, specific leaf area, leaf dry matter content, leaf nitrogen concentration, leaf phosphorus concentration, ratio of leaf ni-
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trogen and phosphorus concentration and their correlation of two-year old seedlings in the growing season were investigated
in this paper. The results were as follows: (1) The leaf size and specific leaf area of Castanea henryi were the maximum, its
leaf nitrogen concentration was the highest and its leaf dry matter content was the lowest. The leaf size of Castanopsis fargesii
was the minimum, its leaf nitrogen concentration and leaf phosphorus concentration were the lowest. The leaf thickness and
specific leaf area of C. sclerophylla was the minimum and its leaf dry matter content was the highest. For C. mollissima seed-
lings, the leaf thickness was the minimum. In the meanwhile, there was no significant difference of the ratio of leaf nitrogen
and phosphorus concentration among the 5 tree seedlings. (2)Pearson and linear regression analysis indicated that leaf sizes
of the 5 tree seedlings were in a highly significant positive correlation with leaf nitrogen concentration( P<0.01)and signifi-
cant positive correlation with specific leaf area( P<0.05). The leaf thickness was in a highly significant negative correlation
with leaf size(P<0.01) and significant positive correlation with leaf dry matter content (P<0.05). The correlation among
specific leaf area and leaf dry matter content, leaf nitrogen concentration was highly significant negative and positive respec-
tively (P<0.01). At the same time, it was significantly and negatively correlated with leaf phosphorus concentration ( P<
0.05). The correlation among leaf nitrogen concentration and leaf dry matter content, leaf phosphorus concentration was sig-
nificant negative and positive respectively (P<0.01). The results indicated that the seven leaf structure trait indicators of the
5 tree seedlings of Fagaceae family exhibited a certain interspecific difference, but the order of the same indicator and its

difference significance were different; while the correlation of the seven leaf structure trait indicators among all of the five

36 %

tree seedlings was not the same.

Key words; Fagaceae family, tree seedings, leaf strulture traits, correlation

T TRENEMR (plant functional trait) 48 BEAZ IR ML
AR, OF (B0 X AE B RGN RE ™ 4 — a5
W F PR ( Diaz et al,2001) , 4 90 7E K 158 v 3R 55
RPN — RIVRHAE (2B M55, 2013) |, F
TR A S R G Re 5 0 AR ST R E T (s
1545 ,2007) o FEPIER T DREHERAM S T , i .
A IO P58 4 18wl 7 sl oo A 25 R 58
IRE Y TTAR, 125 WL WA 40 % 108 A 458 1 3 1
(Reich et al,2003; Ackerly et al,2000) . 4 47E J kit
A S R G EEH B 2 — I RE AR XS 423k
ALITERVE R AR TR A | 2z R 72
PR AL TR AR (SRF MR ,2011)

i 5 DIEEMEIR (Leaf functional trait) SAHERAEY)
Tt I B R A AR IO A FHACR I R R BT,
W A 3 I P AR A T Y A A7 SR, I AT DA
() s L A O 2 A 0 Ao 286 ot e T RE R MR 22 M) ) 22 S
(FIRF,2009)  TEARERKFMT, R 1
1505 PR 2R 3 ] e A ) Dy BE A AR, P 5 6 R X AR
AR M) R RE 2 WA ()AL Z RE AR IR B0 b ] 22 S 41K
THEGRA (R MESE,2013) I PRRAT 23 S 454
RIFIZHREARIPIFP AL, S5ABUPRIR E R AR Y Fr
R LR ) A 2 G AR AR AE T T S A ) x5 ) i
NEXHHE (BRARANE A, 2004 ) o Dy RE RS IR B s i)
s (] (A48 S AR K, 2 SR B R i AR A

BB, PR IHE LA TR fife A ) A A Ao A v %o

PRI AE A B 3 AL (0] 4 PRRE 78R, 2006) .

I iy FE A SR I RE MR RO BT 32 224 A
AR X RER AR RS O AR 2 R
(2 5 43 B LA Bt AR 5 3R 58 IR B9 R O O6 &R
( Wright et al,2004; Han et al, 2005 ; Quentin et al,
2014 ; Reich et al, 2003 ; 1T 45 4545, 2008 ; & 1E & %5,
20125 HAKLLAE, 2010, ERTFTAF, 2009 ), 1% AR K AR
FATRVEREE Z5 A5 T AN TRl Ao 224> P fR 1 22 S B HOAH
KRR RIBETEAIR A (AR MESE,2013) , 52 3HBF
( Fagaceae ) S 38 [E IR FNV o B 81 82 18 FR AR b
Z—(XUSCAAFNPE LSS ,1998) o, G HI/E N BRARAEDS
RG> F A R A) X AR AR 2 R G 1 W)
ZAETELERS T SR AR A SR A AR A T
BRI (BFKLL,2008) , A SCLL P R 58 3| B 22
SE¥% ( Castanopsis fargesii) Y5t ( C. sclerophylla)
B ( Castanea henryi) \ #2 5E ( C. mollissima ) | JFK Bk
( Quercus acutissima) [ 2 A Gy H MBFFEXT 42, il i
IRE RGBT H A A 1Y (g I T AR (leaf size, 1S) (MM
JEJE (leaf thickness, LT) . Ht 0 2
area,SLA) I+ 49 it & & (leaf dry matter content,
LDMC) . M % ¥ £ ( leaf nitrogen concentration,
LNC) "M% BE (1eaf phosphorus concentration , LPC)
F10 % 8% LB (Ratio of leaf nitrogen and phosphorus
concentration, N/P )7 i &5 5 B IR 48 b, HL AR [R]
WEESRAET 5 RIFPL i b 6] — g5 F AR FE R

specific leaf
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ZE5eE R HIIREMER IUAHSE R A, LUV IAR
HhOIE ARG T2 AR D REMEIR ARk B HE 22 S 1
P AR AR 2

1 HF % KB

AT XA F VLR B LR A S R G R R e
S BIF 9 3l , Hb B A7 B R 114°307 ~ 114°45' K,
27°30" ~27°50'N |, #$4K 167.8 m, HbiAb KT 4 FH#K
W Fe B IX 2 DX A W I A A, W el Ol
MFE R AR H S SRR AR, YR58~ 17.7
C R 5 355 °C, Wi = Tk 39.9 °C, B i e 1K
-8.3 C, ¥ H MET4L 1 656.9 h, 475 & it 504
mm , AFFFIK IR 15909 mm (HH 4-6 A 43 MM 5
AAERETH 1Y 45% ) , AR K BHAR I S i 29 487 kI -
em” ARSI HAXT IR 80% , JCFR I 265 d, M A
PR R IR B S FE R SR ARR RN E T XIAR ( Cas-
tanopsis glauca ) | 22 55 #% 5 kg B #% ( Castanopsis
hystrix) . K faf ( Schima superba ) Fl &A% ( Castanopsis
eyrei) 5 ( EEGLS ,2014)
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2.1 iK%t

2012 4 10 A ,/\I%%%il*fjr(l?agaceae) ) 2%
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anopsis jensenniana ) | fig B} ( Lauraceae ) ¥ ] 1€ £
( Machilus pauhoi) | [ 1 ( Phoebe bournei) Fl 5 #i
( Cinnamomum camphora) K *2F} ( Magnoliaceae ) fY
M6 K ( Tsoongiodendron odorum ) . =k B &% &
( Michelia chapensls) FIER L &5 (M. maudiae) 1145
Bl ( Theaceae ) [AIER AR ( Schima argentea ) 1) 5S4
Ny o e - RS i i VoA [ B T L S w9 D e
Pl 2 AR IR VPRS- 2013 BB IR E B 75
M1 AT AR IR % TP AR K — B )5 R 4l i e
ZrHUWEECH 3 1 BRI R, 4 AWk
Ptk BB RORDUBEEA — ) 2 i B AR B AL T VLY
R L AR AR 25 22 58 B 58 S WL 5 3l il DX B
L R JE w8 R A AR B3 A 38 4 19 [8] 5 el ( common
garden) ¥ 12 PARE/INX N, B/ NX AR
BN PR YA I BRI R &5 R B &R
WOGA HRATT 22 550 AR AIERE AR RAR
HE SR R A A AT, RATEE SN 0.3 m x 0.4 m,
TN /N D R BB R BE S 50 em I ey Y 420
I 10 em B PVC Bk, PSR /NX Z ] 3
B2 50 em MZEMIX AR AR I )T E I
PEAT B B0 B 36 s LT A5 D) AR B (2 AR M A,
2013) . [mlma b rp SR BRA PR AR 1,
22 MR EmRE

2014 427 A e [R5 el o U E AR BB A —
B 22 55 PR | HE S AR SRR AR 4 B A% 3 Bk
TERRARA 1 Th AR B 20 Fr T i AR

x1 ERESTEHELER

Table 1  Soil properties in the common garden
+2 TR + e Lk e e T A KA T HsE
Soil layer Soil total nitrogen Soil total phosphorus Soil total potassium Soil water content Soil bulk density
(em) (g ks") (g kg (s kg") (%) (g em”)
0~10 0.61+0.05a 0.26+0.03ab 0.77+0.16a 21.77+0.61a 1.37+0.04a
10~30 0.46+0.03b 0.28+0.03a 0.92+0.22a 20.03+0.42b 1.38+0.02a
30~50 0.33+0.01c 0.22+0.02b 0.82+0.05a 18.65+0.58¢ 1.39+0.03a
e BUEPIME = ARUERZE ; ] — SRR EUEIS B AR /ING SR FROR [A]— 8 F8 AR 7E0.057K P 125 55 i 3
Note : Data in the table are mean + SE; Different lowercase letters in the same column indicate significant differences at 0.05 level of the same indicator.

R AP B e A SRR A B4 T I IR 2%
2.3 I |y M BRI E

Fg kAR T 1] 52 6 = S ] LI-3000C i 452X
M P ( LI-COR Inc., Lincoln, USA ) ilH&E AN F
TR 2 T e KO w3 A0 3 A A A
FHHREE R 0.01 mm (% HL bR~ RO 2 it e = ik —

MZ0.25 em AR HAFEIERAZM R 9REE
SRJE R AR i R AR K BL BB 5 h P 1 R
L, HEMEA A 1k B R I K AR jE
M HAR ARGy, FIABEE D 0.01 g Y HL TR FFRER
FUAIANGE TR PRRE I R AL CEAE 65 °C AYMERE HLAL
TEREE, WEHRE, A YRS R (LDMC)=
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Fig. 1 Difference among leaf structure traits of the 5 tree seedlings of Fagaceae family

Data in the figure are mean + SE;

Different lowercase letters indicate significant differences of the 5 tree seedlings of the same indicator (P<0.05). The 1, 2, 3, 4 and 5 in

horizontal axis respresent Castanopsis fargesii, C. sclerophylla, Castanea henryi, C. mollissima and Quercus acutissima, respectively.

MR T (g) /MR R E (g) , A (SLA)
=R ER(em®) /M THE (g) o SJEH MR R
R 1 mm G5, 76 B GO R ARbR A 2 PR 5
A EE R T KDY 9830 4 [ 2l [ AU &
AL (mg + ¢') IRIS Intrepid II XSP & &+ & 5
Y6iE4% ( Thermo Electron, Waltham, USA) Ul %2 M-
WP (mg - ')
2.4 HiERIEE SR

KM Excel 2013 B3 Bt #4788 3155

I HIVEL B 32 ] SPSS 22.0( SPSS Inc., Chicago,
USA) Duncan 46 55 A [R]4 Ff - F- 235 44 2P fR 1] 1)
2253 B EVE Pearson FHIC AT RS 56 M | 4% 45 4 AU M
RZIAIAH LR

3 HERE5 00

3.1 MR SEHEERNEREST
Fe LB 5 BRI R HES T RROR, 22 506
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/N5 T HAERE AR RRAR Y T R 25 SN 1 3 (P
>0.1) o PRELIE I R 3 R T 22 TR SR
B FEFNRAR ( P<0.05) , {H 22 Fh% Ak T M S AR R
I JEERE U 25 SR 2 (P>0.1) o 5 W Rh 4 19 1
T RRURC /N SRy T > W O > SRR AR > 22 S A% > 3 iy, 4
O RRARFIARCE et T AR 2 AN i3 (P>0.1) 3 =
1 H T R 3 R T 22 SRR A (P<0.05)
[F) Fof 22 SE A% 119 b AR i 3 KTk (P<0.05) , 5
RREFRGy F A 400 JO 5 et 3R B A > R AR > 22 O
P8 SRS A (4 I T T P o B e L
P MR RIHESE (P<0.05) , JF S5 RRBRN 1 TC B 35 2%
SE(P>0.1) ; BRAR 225505 A S0 9 22 1) DA J 22 5K
P RVHE S A SR 0 i T o 5 o 25 SO B
(P>0.1), #ESE W T 5 & & B &ML F IR (P<
0.05) . HESEAY MR e, OF 3 & TARIE
KRN 22 585 (P<0.05) 5 22 5% ity - 0k B2 i AR, IF
B AR T4 SEFNRRBR (P<0.05) , 17 HLAR 52 154 Al
2R R E 2R A BE (P>0.1) , MERAY I
Ve B o v, (RIS 35 8 T B R 22 S5 (P <
0.05) ; 22 R (M- Wi ik B2 e 1%, O 10 IR T4 58 RR
BRFIAR FE (P<0.05) , 11 .22 FEA% RN 05 il 110 -l v 18
ZFARE(P>0.1), 725 B i A8
25 SR B35 (P>0.1) .
3.2 Mt R &5 B MR BY Pearson 18X 4

it Pearson AHOCHMHT (3% 3) R, 5e1BL 5 B
Tl iy vt o o T AR I 2R B i 2 1A G (P<
0.01) , 5 Fui A B IE A5G (P<0.05) 5 MR 5
L I TR AR 35 R G (P<0.01) | T 5 T4 o
i IE A OE (P<0.05) ; Fu T AR5 k4 o 7
e 3 B OE (P<0.01) , 200 J32 U S 35 1E AH G
(P<0.01), 1 H: 5 b 8 ok B ) & 25 67 4 56 (P <
0.05) ;M4 it & & 5 i/ I 1B 3 A OC (P<
0.05) , 1My 2 e B 5 bl v 32 D) I8 35 E AH OC ( P<
0.05) .
3.3 MR &HME RO EHEX D

5 B0 LI A e R R e R R 2 () R S
AR AR5 B T A 56 (R = 0.0045; P =-0.067) . 5
PEFPAI T Y L AR 4 5 A R Y T
A (R*=0.5613;P<0.01) . 5 B A &y i %) - 1 £
5 Lo AR 5 i 2 IE A DG (R =0.2677,;P<0.05) ,{H
AR S T RS m R AR AR W (R =
0.1575;P=-0.397) , 5 BFpaliig iyt R 5 Hont if
L 3 A C 6 R (R =0.5751,;P<0.01) , 15

&3 RS ML EM FEREEIK
Z (8] Pearson 1% &}
Table 3  Pearson correlation coefficients among leaf

struture traits of the 5 tree seedlings of Fagaceae family

LS LT SLA LDMC LNC LPC

TR 1

LS

I JEL -0.067 1

LT

[EAL AT A 0.517 % -0.758 # 1

SLA

-9 -0.397 0.608 = -0.758 xx 1

& LDMC

AT 0.694+% -0.337 0.731 %% -0.579 =* 1
LNC

IR 0.352 -0.405 0.545 * 1

LPC

-0.304  0.594 =

T = BEAKF (P<0.05); # = HBEAKF (P<0.01),
Note: * Correlation is significant (P <0.05); * *
significant (P<0.01).

Correlation is highly

TS i R IE A O R (R =0.3699; P<
0.05) (K1),

5 BRIy e e T RR S I G R A A Y O
FHOG, 5 B VR B ) IE A SC X R NN B3, 5 4
ey v By b JE 5 b R B bl v B A 7R DG SG
RYIARNEE S WFRLI T Y L e AR i e B
A IEAH G 175 e J3 D) 2 A% 8 Y TE A OG
5 WIFPI T A T T S R R Y
FHOG , 55 v B2 1) 67 R DG 56 2 DR 3K 3] e 2 K
F(R4),

4 i

MR A S R R PR B A T ) B e e A )
BEE . MRRE Y R —, R —
K IIRE MR ( Cornelissen et al,2003) . H [E g AL
i 9 B EZAE BRI AR RS 0.10~0.65 mm (#H
FIFIAE,2009) , 8 F A L it AR i T4 B
AN 114.02~232.72 em® + ¢ 0.32~0.45 g - ¢!
(BAKLL4,2008) o MTEAHESE 72 3H R 5 R A
SIH R BE | EL TR AR T A B 0 A ) R
0.20~0.30 mm ,66.66~105.05 cm® - g 1 0.36~0.43
g+ g’y E 753 FPAEY) I A A MK EE (Han et
al ,2005) . EREACFEHT O i 32 B Jm B A (FEATAT
45 2009) £ 8 FhARJE A Fl (B EKLLEE 2008 ) [ -
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Fig. 2 Linear correlation among LS, LT and SLA, LDMC of the 5 tree seedlings of Fagaceae family

x4 SHFHpEMHER HEE CEHER HFYR

LESHRRE MHBHRENLEMEEXKXR (ng-g')
Table 4 Linear correlation between LS, LT, SLA, LDMC
and LNC, LPC of the 5 tree seedlings of Fagaceae family

equation coefficient "~ °
i@ﬂfﬁﬁéﬁm YT oass P00
iﬁfff;é kI Lo O 03003 p=0.352
ijﬁﬁfﬁzﬁ{ﬁﬁ VT o3 p=-0337
E’%ﬁfﬁz@&mrﬁ 91/.:4;81571629& 01719 Pe—0.304
;?Tr ijl‘ jﬁl ?;rfw&!ﬁ ys .:62%51 0055+ (a0 peool
;ﬂfﬁjﬂﬁg gﬂﬁm’zr}f r ;9%400799; * ek P<0.0S
ﬁng? fﬁ%f R Vo 01839 P<0.0s
]lj—)]l/[i% fﬁ%{lﬁ B ’2/.:1;12&6564’“ 02753  P=-0.405

werE | FRE 753 FAEYI R RO EBE L (Han et al,
2005) ¥ A SCHY A S 25 5, X R A 9 A &5
Fa PR B o ] 22 S P A5 K

I JEE R R B R A ) 9 DR B BRI K A AR A
AL A G, DR o gV S e e — AR A I (e Y
FEPE (X4 R FIRS 2L 2006) , 25 FhEg I S )
FAR AT (R /N5, 2006) AR R IHLIX 15 FlOR[F]
FRAREETE (AR5 ,2009 ) f) i AR5 1 JRL 32 S A i
EIEA S (HARDF G e LR 5 R B i nt i
FRUE I JEL B SR AR S 1 AR DG R, AH G SR 25 51
T, AE SR T IR B o A R R R
(Reich et al,1998) ; M ABFFTH MR 55430 K
[F] PR R G 6 R U AN J

Fe L BE S BRI A e A S i R
BRI, X5 Bill & Thi-Tam(2002) FIHF5E
SERAN—E, 25 Fhpg W AT HE 4 AAR D B o T
RS Ebif i B At 3 D AR 6 (R /N4, 2006) | L
I TR RSP A AL ) 5 T S0 5 A R T RS /N
M H-(Reich et al,1998) , DL [ 251834 5 A SC 97
BRI, BERID TS HE 23 Fhas Y ny R S T

Jo 5 B AR O (X 6 PR 7K, 2006) , U AR
IR RAE G

R HEE R Bl e S R G A A K R
T YA B 5 BV B A IE AR OGO R
A A BRI A 3 4 (Wright et al, 2004 ; 4T 54555
2008;Reich & Jacek,2004) ., ZAR#F5E 5231 F 5 #
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Ty v ) At R0 N U S S I ) TR A DG OC
A (R*=0.4957,P<0.05) , X it — 2 EHIE 724518,
TEYI 7 B LG R T v /KT AR 45 48 D fE
FNFE 43 BR 4 0 1 ZEFE B ( Giisewell , 2004 ) , #FFE R
B, YIS0 L R 200 15 Y E TR R0 2
Wb F G SRS YA BE LN T 14 B A K E
BLAZ R PR 10 24 R LR T 16 B M AR K
B2 WEBR W] (Koerselman ,1996) . AT e} L 5
WA I A R LA 10~ 15 22 08]SR H AR K
55 32 B\ R R Y R

i R R ) e R AR R R A AL W A=)
FWIEM R, 5SHBA VIR KR Vuli X 17 Fi
F B W D) e PR A A DG T4 18— B (kAR
45,2009) , P EEACRE 8 PR JE AR A I AU
JFE B B34 5 T B i AR OGO R AN
(HFKLLEE, 2008 ) , T A5 o ] HOA I @ik B2 55
R/ Ipia i) P S F VN TE N

) Dy ReMHARAE S 3 A ) 5 PR O R (T 22
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