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Abstract: In order to understand the water use ability of Lauraceae species, the water physiological characteristics
and ground diameter (D), tree height (H) of three five-year-old saplings, including Machilus pauhoi,
Cinnamomum camphora and Phoebe bournei grown in common garden were compared in growth season. The
results showed that the water content (RWC), water potential (¥) and branch specific conductivity (K;) in C.
camphora were significantly higher than those of M. pauhoi and P. bournei, while the loss rate of hydraulic
conductivity (PLC) were significantly lower (P<0.05). It indicated that C. camphora had high water retention
capacity, water use efficiency and water loss resistance among the three species. Therefore, three saplings reduced
efficiency of water transportation due to strengthening of cavitation. Machilus pauhoi saplings increased water use
efficiency to cope with reduction of water transfer efficiency. The leaves of C. camphora saplings had high water
content, which kept stomata inflate to achieve high transpiration rate. Phoebe bournei saplings could maintain
relative water content of leaves by increasing efficiency and safety of water transport.
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B} (Lauraceae) F 47) /& V. #4y Hb [X 55 25 i i
rEERSN, AT REE X, A
BEEMNAESMEMETFNE. 7L Machilus
pauhoi) At BHE M EAEY), HAMESHERE, &
FERES. WEMEEER, P FE"T
b i R B P R R T A
(Cinnamomum camphora) Jy#& R} JE A 4, A2 5 L
{10 el WA R A P, R BT B ok, TR D S
KA K FA#CL 54 (Phoebe bournei) Ay A}
WaJEREYD, WY R B S &, AT
PR B (HIEER, BT Ak, [ 468 1 ak
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IKA> FIFH 2R (WUE) . /K3 (P)FIZE BE 3R (E), LA
J RAFFE Y K 77 85 /I RRAE IO AR 26 R R L 5 R
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{10 i 18] 22 S5 5 A0 5 P DA B A [R) R 1 7K 2 1 5
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PN TAREREER R .

i 26 %
1 MBIV
1.1 R XA
BFF FLIX VTP K i Ll AR AR AR 2 R 40 B 5 AW

Ml J& TRILH FHHR L FEIX, s
TR, FEFKE 1590.9 mm, £ K & 504 mm,
SRR EE 80%, i f i 39.9°C, B A
1H-8.3C, V)RR 158C~17.7C, = 10CHI4FE
Ui 5 355°C, V-5 H M # 1 656.9 h, JoAR]
265 d, 4FABAR S ) 487 kI em A, DLRARHE
Sk [ TR A AR s PERE R, L AR 2 5k
(Castanopsis fargesii). A (Schima superba). #4%

%[14]

1.2 SERERTHRIRE SRR

2012 7 10 H, ANTREE5%}F}(Fagaceae) 1]k
Fk(Quercus acutissima). % f#(Castanopsis sclero-
phylla). #:ZE(Castanea henryi). # ZE(C. mollissima).
22 FEREFI K M35 [X] (Cyclobalanopsis jensenniana), 1%
BHE [ AE . EAAIfERE, A =%l (Magnoliaceae)
I Y6 A (Tsoongiodendron odorum). ¥R Ll & %
(Michelia maudiae) 1k & & % (Michelia chapensls),
L BHTheaceae) (1R A (Schima argentea) [ 4 5K
M A HRE AR T MOE B, I BE T
Fi¥. 2013 BT, KFFICRWE, BEE#EMT
BER. MR E, B2 LmEl 13
PEEREE . 4 Ay, AR —BUN4 T, &
Rk 28 I BHF 9 3k B 30 ] )5 el (common: garden) ) 12
MFIE XN BREENX, WRBIFK K
ML A IRILEE. REEE. WA, R
KAars 2258505 Ffe. fITeR . AR BRER. HESE
M RE & WAT, #4709 36 ¥k, #RATHE 0.3 mx
0.4 mo Fed/INX 2 8] ¥ B T8 B2 4 50 cm (42X
SE SR AE [R5 el P9 2R AT 7 v s HL S RN I o e 5 1
B, 2017 4R 7 H, EEF R Al &
R (AR 3 MR ARAEAR 5 #RIFEEAThRIC. 2013
SEL)) TR AR HT [R5 [ g AR AR 1.
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Table 1 Soil properties in the common garden before seedling transplantation in 2013

+2 (cm) 2% (kg 4 (g kg™ 45 (g kg TKE /% AHE (gemd)
Soil layer Total nitrogen Total phosphorus Total potassium Water content Bulk density
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 20.030.42b 1.38+0.02a
30~50 0.33+0.01c 0.22+0.02b 0.82+0.05a 18.65+0.58¢c 1.39+0.03a

FIBIEE J5 AN R 7 BF R 25 7 8 (P < 0.05).

Data followed different letters within column indicate significant differences at 0.05 level.

1.4 MR AEX S K E KT E

K AN KD 5z L 2017 4 8 A TERE AL =
IR, 9:00-11:00 B 7E ARG LTI 15 BRGIA L 43
PO R B 20 Faf Al sEEG s, TR
SRR R (RS E 0.01 g) o SR 54 I H RE 20 SR
ESi K, AERE S h BUH R, R IR K 4RRTE IR
TR Ky, I L R, EA R
Iness Ak, PR e e g RS E T 65°C
HAT AT, FER LTS M A XS KB (RWC) =
(ff 5 — 58 / (ML AN B — 1 22) <100%.
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2017 4 8 Hik I & bric i ik, AR5
RO SR B, R S SR S 5 S
MR TE RS RIS Z FHARI 5 i, 78 10:30-
11:30 H LI1-6400XT & # = o' & % (Li-Cor Inc.,
Lincoln, NE, USA)#ATEFAMIIE, il GH %R
(Pn). ZEMGIHR (Tr) S5 AR BRI bR . A AR RN,
1115 EL R J91 ) (4 KGE AR — 2 (4~5 m ™), FrbAA]
WA R SRS, LI-6400XT M &4 5
bR N P2 37 2 NN 2 = I S 0 I e == 3
AR5 i AR 5 R AR, 4
e N B B () SRS Ay R S50 =, R WP4-T 8%
#i.7K#4% (Decagon Device, Pullman, Washington, USA)
M K3 o Pryiem SR TE AL IRKAAH S,
Prear OIS ZE G H LI K. KR
(Kleaf):Tr/(anylem7 5I/Ieaf)[lg]; 7K§Z}'$IJ ﬂ% %Z%(WUE) =
Pn/ T,

1.6 BB SFREB %K FKBRE NN E
T IR R T K Z 2 548 (Xylem Embolism
Meter, Bronkhorst, Montigny LesCormeilles, France)

EARCLF ML BRI KA, AP E

ST 5 (PRGN 5 bk, FERRIE 1 /NEE
FER) o T R I E 12 (D) N 2~5 mm FIHTRER 2%, #,
B 5~15 cm, dudd Ak, R8T 201 F4b 2~3 em.
MERAEEEGHENBEOERE, FE7 R BNE R
VKRR, TSI TR ARG SRR E . Bk
HRIE S 7K ZE (Ko, mmol s MPa Yl s 7772y
SR %4 T 0.5~1.0 kPa fiE &, F§ 1 mmol L
CaCly I (pH 6) ek 2%, M AT F/KZE; F
it 85 K 57K (Kinaxe mmol s *MPa )il 5E 77724 78
0.2 MPa =& F, H ERERMERZTE, BER
TABEE AL, REEMRET, Bxilleizs
IKEE A AR AR R RO 2R AT AR (d)
R SE B BE (L), TR A S T A (S) . A
ZHTUE AT B T R (Kyo) =KoL /S; H  dt KAR
B H 5 2 (Kama) = KmaxL /S B 26 AC R 2 5 K 45
5 ZE(PLC) =100 (1 - Koo/ Kemad) #2e

1.7 $4R A E A4 Hr

£ Excel 2013 HRE 4 . fdH SPSS 21.0 #&
f4:(SPSS Inc., Chicago, USA)#EAT B & 7 2 /0
(One-Way ANOVA). X Duncan y:f 3645 EL 3 Fb
LR 7K 53 A BEARRAE ) 22 S (1 B 25 1%, DL P<0.05 3%
INZESE 2%, S Pearson 5o A 6 el ] /K 43
Az BRRFAE (] R AH DG K &R o ISR HIE SR FH OriginPro
9.0 (OriginLab, Northampton, MA, USA) ¥ 58 i -

2 SR

2.1 KROAFRHME R E. BREEIF A2 R0

TRl 3 Fhgh B A AR X 7K B 85.52%~
93.28%, JK#AE-2.39~-2.11 MPa i), ZKMEiHEZE
4 3.27~4.65 mmol m2s. JKFIHIZE N 4.00~
5.04 umol CO, mmol H,O, I F 7K /1 5% )y 0.69~
2.86 mmol m2s*MPa !, 12kt 52 4(2.37~24.45) <
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10* mmol m's*MPa !, H AR S KR F N TRl 3 7 5 AL AR AR S A . AR

54.66%~84.71% (K 1). X BHLEAR R A AE 85 oK
I3 PR3 AR SR AE 25 TR P IR AS TR A7 FE — 8 1 22 2,
HAP R AR 3R M 2 F 5K

3 PR I R (R S K A R > [ A > )
TeAm, AR AR T T A e A A [# A6 (P <0.01), Ul
TEARAN ] A7 (1) 22 57 AN S 35 (P>0.05) o I 7K 34 [
T > AR > QTEAE, FRAAITEARE. A ) 2
AN 3 (P>0.05) , [ A AU 16 A 1) 22 5 W (P<
0.05). Z&iidi Ay Fr ke > [ > I fEAs: M oK o)
I 02 [ A > e de > & s mH K13
F b > [ > WA, XURRIE AR R 2 R R R
(P>0.05), 4 AJTHELL T N AL > BITE iR > 1)
W, ZE5M R (P<0.01). % 20 3 5 K 35 2k %
J9 A > A > AR, AR 2 2T FE A A
%) A (P <0.01) , Il £ A A1 [) A7 1) 22 e A I 35 (P>
0.05). I M, FFREHIH A S K E . KHE . Bk
KRB SRR E T 5 2 Fhal 1 Mahly, Bk
AR T K0 R N 5 AR ) ALl b o 3 i B
A R AH T i) A A A6 AR B A BE i R OROK BE 7T 7K
IRERER, FEX K R HAT B S I

RAEAE > UIERE > [, RS ONBITERE > & > [F
Ao o TSR AR 2R 1) HBA FIOPR 5 S I T R T E e A A A
(P<0.05).

2.2 KA AETHIHE R B4R . BRI St AE o AT

LRVEAH DI HT B (GE 2), BITERELIB I A
Xt 7K B A5 I P K A ] 2 35 (1 IE M 55 56 R (RP=
0.496, P<0.05), Sk, Mz m & 5 E W fuk s
% (R?=0.744, P<0.05; R?*=0.670, P<0.05). M} 7K
SRAKMEETRKIFEEREMAMEKKR
(R?=0.579, P<0.05). H AR # bb G5 54 4 A
G A R E 3 HURT O 5k R (R=0.933, P<
0.01). 4 His 4% Mk 5 S M 2 35 15 AH 9% (R®=0.801,
P<0.01).
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0.536, P<0.05), Skkim. HiRIa] A% 5 2% 1) ikl 5%
5% £ (R=Z0.845, P<0.01; R=0.846, P<0.01). 7&iH %
FIHBAR PR ] 2 2 A OGO R (R=20.710, P<0.05;
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Fig. 1 Water physiological character, ground diameter and tree height of three tree saplings of Lauraceae. 1: Machilus pauhoi; 2: Cinnamomum camphora; 3.

Phoebe bournei. Different letters upon column indicate significant difference at 0.05 level.
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2 MTERELIR K 5 R BRFAE . M AR 1 ) F Pearson AH 2% &4

Table 2 Pearson correlation coefficients among water physiological characteristics, ground diameter and tree height of Machilus pauhoi saplings

RWC ' E WUE Kieat Ks PLC D H

RWC 1

' 0.704" 1

E 0.504 0.216 1

WUE  -0615 -0.507 -0.705 1

Kieat 0.586 0.358 0.989" -0.761" 1

Ks -0.215 -0.013 0.044 0.563 0.027 1

PLC 0.136 -0.106 0.128 -0.631 0.121 -0.996" 1

) -0.863* -0.502 -0.149 0.561 -0.220 0.584 -0.449 1

H -0.819* -0.551 -0.029 0.474 -0.114 0.601 -0.439 0.895™ 1
* P<0.05; ** P<0.01. F#ld.

*: P<0.05; **: P<0.01. The same is following Tables.

R=0.660, P<0.05). 7K4FI F e Fth Az i) 2 10 3%
IEFI KK £ (RZ0.783, P<0.05), HIFk A LMk G
IEAH 52 & (R=0.855, P<0.01). M H 7K 1SRRI
12 e [A] S 4235 R OGR 22(R=:0.686, P<0.05; R=
0.609, P<0.05). H2ATILL 33 5 AR S
IKH R e B 3 AR 0k R (R=0.727, P<0.05). 1

# 3 FRLIR K A AL B3R . BRI Pearson FH2% R %

PIRHIAR . P la) 2 53 IEADG(R=:0.495, P<0.05).
M 4TI, 5 FFA RIS (R oA B KRS
B A AR 5 3R B2 3 IEAH 2 5% R (R=0.795,
P<0.01), H% 2% A B b 5 2 5 B S A B 5 K i
R 5 F UM 95 9k 2 (R=Z0.456, P<0.05). Hife
Ak e ) 2 45 35 TEAH G O8 & (R=20.569, P<0.05).

Table 3 Pearson correlation coefficients among water physiological characteristics, ground diameter and tree height of Cinnamomum camphora saplings

RWC '3 E WUE Kieat Ks PLC D H
RWC 1

' 0.128 1

E 0.704" 0.401 1

WUE  -0.732" -0.360 -0.779 1

Kieat 0.556 0.538 0.998" -0.767 1

Ks -0.006 0.107 -0.621 0517 -0.757" 1

PLC  -0.058 0.505 0.188 -0.564 0.252 -0.386 1

D -0.919" -0.365 -0.843" 0.885" -0.828" 0.275 -0.167 1

H -0.920™ -0.254 -0.813" 0.925™ -0.780" 0.352 -0.219 0.704" 1

R A [ERERIRK o A PR AE KA . R A Pearson AH 5% &%

Table 4 Pearson correlation coefficients among water physiological characteristics, the ground diameter and tree height of Phoebe bournei saplings

RWC y E WUE Kieat Ks PLC D H
RWC 1

' -0.416 1

E -0.392 -0.383 1

WUE -0.552 0.322 -0.325 1

Kieat -0.655 0.135 0.862 -0.185 1

Ks 0.891" -0.014 -0.445 -0.554 -0.449 1

PLC -0.460 -0.361 0.270 0.500 0.077 -0.675" 1

D -0.060 -0.376 0.119 0.550 -0.115 -0.187 0.534 1

H 0.058 0.148 -0.217 0.513 -0.199 0.202 0.405 0.754" 1

3 it TR IR o Ko A2 A A 1) 32 B R 1 [R5,

3.1 HERL 3 FhEM K 7 A= BURFAE S Az L PR A ELEE

FE SRR RAR I 5t

T, BMESREME
KM RAEAWT R AR, R A K 2 2

B FERA MK 73 A B IR (0 A 18] 22 57 00 B 22 B BN
TAHREA EERE S

AR S 7K B R (R RE AT, 4R
A A K S B A B AR AR A AR 5K
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WEACT A, UL RITER S AR UK EE
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I L RAEPIK 7 BRI £ Eg 1R . R IBIE
SRPGAE ALV 8] Py A T AR R e 2R s AR R I
TEREMIK 43P0 7K 5T A0 36 R R3Sl 25 B
BT BRI, BTAR (T4 o (B E ) COR) )
PO, TR AR 53 F (KPR 10 A B A A K 52
Ky RIS (Y B R bR . ASHE TS RAEHT, 3 Ff
AR AH LR (1) 725 s 32 3 1K 73 R P R 1R 22 5 AN
Fo IKIIEHIFFAL, R IE B 5E - IS T 7
T 5 M REHE AN K 3 13 S s 72, o L Bl Ak
PIND == SN & 7 N IES VS 6= SN DA W )
PR AWTTCLRRN], AR KK S EEATR
FARFBE SRR T RIERIR RS, BT
IR, BEIERLRAT BRI 3 KR

b A% R PR e o S AR ) AR ORI R A 4R
PR, AR FAE R, A MR B AT
TR, Dl R AR R T A AR AT )
1EHH -

S ARYL, AT S 9 A3 RLK 2y 1RV
FEEFEN TR LI, B R v A,
FAAREOUIE B LS & 2 SE PR S DL AR

3.2 MRMSHT

TS K 7 A AR A S i R, o2
— AR AT RS AR R R,
ASFIPIRR IR 73 R SRS A7 AE S, 3 R 5 4
A 4B PR B 2 A T B 3 R 5 R R T A3 K A
KA R EZTHIKR, WML
FERENGER, BRI FRAR & M. XRRERALT
ERE AR 22 S SRR R A 23 AR Y, 1
ANARBE E WA, Ko IRE s, BOktE S
ETW, I FLEm A Fodh AR B e,

RIS, 7RG, A AL K 7 SR

WHFEES . AT RIY, QIR F A
S KR SRS R EERIEMIKR; KD F
FA R RN Fy /K )1 S BB E R R R W
gE FLYL I ARSI I AT S K R R, SR
WK BE S1 25 . /K 1 S ERAE T M PRI
SR, Johnson ZPARIBE LRI, BT bl
nag, wRAKITRETRE, #Kkee )RR, SILK
W, ZEREHER IR, KO RIHBCE BT AR5,
PTEAREZIAR I P (1 5K R BT, K2 2%
YL, X ARG MRS IE R K AR A 1)
— i SR o

KAWL RENY], 5 FEFRLR I A
KR SABER REE MR, S5K0FH
MR EREFENMKKR. FEH K& B LR
SALAMRFEIZMORAS, SFLBEBS IR REFFAL, (673
ALY HLBE A3/, TCATE G M AE R AR R . A AR
PRI B AR B K ZERE I 1 K SRR
AR, Rm )RR KR KRR R
AR, PRl 2R E IEM KRR, UKD 43R
P, 7K T FH 8RB S WA A (1) 2B KR

T 1R 7K 7 65 K6y 2 A 40 S 8 7 ik /K PR 155 1) 75
B, BRI A 5 MR AE A 038 S s g 8, i
AR B K R ROR I R A KIS DL, X 2 R I
WIF 70 6 005 Al BRATT B VR N AR A K 401 P
ARWFCA, R ARLIAR I B A K & S A K
SR BRI SR R R IEAE. BT
R, R S K IS R AR A e A R g
et AR S KR . AR EIATT o B 25 (B 7T 3
B, ¥r9EHLIX #1#(Populus euphratica) e #7255 %
PEF BEGERFA TR TR, T4ERE 1 25 15 F0
WA AT, H I, 38 KA R 3 S K T
RESEAE A R IR K 26 AF I — Pk 3 S

S 3R
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