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Research on physiological and biochemical material’s
change of Cercidiphyllum japonicum at different
altitudes and adaptability
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MA Yong-Hong, YE Xing-Dong

( Key Laboratory of Southwest China Wildli fe Resource Conservation, China
West Normal University, Nanchong 637000, China )

Abstract; To study the environment adaptability of Cercidiphylium japonicum in Maanshan Nature Reserve in Gan-
luo County of Sichuan Province, the distribution conditions and contents of physiological indexes of C, japonicumat
different altitudes(Al:1 874 m;A2:1 996 m;A3:2 160 m;A4:2 290 m) were investigated. The results showed that
the total number and the height of trees,the number of young trees and the range of tree crown decreased with in-
creasing altitude. The higher the altitude was, the more spatial resources occupied by other species were. So the envi-
ronment adaptability of C. japonicum reduced. The change of physiological indexes showed that: contents of Chla,
Chlb,Chl(a+b)and Car at Al were higher than those at A2 ,A3,A4. Compared with Al,contents of Chlb and Chl
(a-+b)decreased significantly 42. 42%,33. 96% at A4. Soluble sugar and SOD activities decreased with increasing
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altitude. Compared with those at Al,they decreased significantly 52. 74% ,66. 17% at A4; MDA and Pro contents

increased with increasing altitude. At A4 they increased significantly 3. 98 time and 4. 43 time compared with those in

Al. The soluble protein content first decreased then increased. Protein content at Al,A3,A4 were higher than that

in Ad4. In general, it is conducive to the growth and development of C. japonicum at Al and they grow badly at A4,
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BEEJW (Cercidiphyllum japonicum) X F I B
R AWM AEN, BESREEENE R EH X
FARBE=ZLFEHEY, HI NEX LR H
Y. EREWREMTELGH, & EEILEFH (cat-
echol) , B F & /1 JL 8 WUl # i ¥ O JF L%,
2001) . FAAUAE 25 FIE B FHAER B 2k 4%, IR 2
MHEZGAWF, S ALK ETZ5] MR IE (Bob
Gibbons,1995) . HHi, B P o4 3% F R BB R E
BEREFFEMNBLEH(EES,2002) EFHER
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K200 FHE . MEBRLESFEMEANG K. H
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1.1 S8 LER

=) ANN=E S USAIE VA S P RSN SIIE - ¥ Y =RrPi!
HEEREIIEBAMRK, 2o R /MER L
RRKEBHBLEASERXBEE S BWREEYEH
AR, SBUBETHPERFSE, BHETL
BB AE AR 16.2 C,FEFHHE 1661 h,4
K& 880 mm, 2FETLF KL 326 d, A&
FKHEY o A KR TR &G,

EEMEZR X 54 LLEE S, 47 H R B
R, 7EMIK 1 750~2 500 m fY ] FH LU 4% , 1 35l
XA PYE S0, EFENERBEPERE T
ARE RS R EKIER ,HEH BT R .
1.2 BU&

RAE)IE S S8 L ARRPTRNEETWIT
i BIFRIE , T 2009 4F 9 A U EF M TR ZE
B IR M B AT R AR, IR B 4 DN RAEA:AL(L 874
m) A2(1 996 m) ,A3(2 160 m) ,A4(2 290 m), TF

BN REAR—D 20 mX20 m W . HEF NI
BEEBEMWS TR, BORERERET (N>
DK ALY T B FE RPN PR (EFRD 55
REH . BRENERETHA ... F
5 A K AR —F A BB R, &7 [ B
ZEYNH,RY. BRE RS .k EED L%
SR EFITETEBIE RN E, BHERER 4 K.
1.3 XWH*E

HEERSEMNE, ARBEERE(ES4,
2000) ;SOD i #£ A # ) NBT 64k & JiE 50 %6 1E
— MR (U, H U - g' FW EZ5R (P ER BT -
VMY A B ST BT A4 ,1999) ;IR BB (MDA & &
5 R AR A E RBP4 nmol « g7 FW (i
B Rl 2 By Mg AR A BB AT T 56, 1999) ; W] I PR
SR E, AEE L E%(HHES%,2005 ;80
FaBNERFEDSHAE G250 %k (R ER
¥ LA ERRIE, 1999 F S HEAR
(Pro) & BRABRME ZWENE HER. 1999,
B pg e g FWRR,
1.4 it HwAE

A S48 By iz Bl SPSS11. 5 ) One - way
ANOVA 7 #1755 #r .

2 HREHaHM

2.1 AEBREEFHISHRR

Al.1 874 m,28°42°57. 1" N,102°53'28. 9" E,
BEFRAZREZLN 12~17 m, #E R mH
kK 81~180 m® , RHE W R N EFW, EEM
BB R (Rhus vernici flua) . & ¥ (Acer davi-
dii) JEF Bk (Juglans cathayensis) ; BE K2 5 18 KN
20%~35% YR EAN 2~5 m, WREHZ @
MR 1~6 m*, FEHEYAE KRKFE R (Hydran-
gea rosthornii) \BF ¥ ¥k 4h B8 . F X Bk (Cyclobalan-
opsis glauca S s M EE H 30%~45% , B EL
A% 0.5~3 m, FERY M) F (Rubus setchuenen-
sis) B M F B (Urtica fissa) . /N8 T (R. nu-
tans) . RIBHEET D EFEWEBERN 5, BRY#
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SNEBBRE R 14 m, FHH EREEBA 132 m’,
SWEEN 1.

A2:1 996 m,28°42'49. 9" N,102°53'38. 4" E,
BETRTARZEEAMLR 9~13 m, I e # 5 KR
AL 70~150 m? , 4 S B Ry 3 A B LA, AR AR
MEEAERE FEkERZHE 30%~45%,
WY EAL 2~6 m, BiE % m R AL 3~ 10
m L, EEEPE KSR G ERKE (Actinidia
kolomikta) (B % Bk 4h 8 . W #F K (Euptelea pleio-
spermum) G s MG BE Ky 3500 ~ 4520, | A
K 0.5~3 m, EEAY BT TR M 320k (Vi-
burnum betuli folium Batal), /N & 8 F. 3% ¥ 1A
(Astilbe chinensis) . ¥ $FE 7 H 3 B W B3
B4, FHRER 12 m, PR REE RS 110
m®, SR EE N 0.

A3:2 160 m,28°42'09. 7" N,102°54'45. 8" E,
HEFTARZEGEZAR 8~14 m, 1 5if £ 3% w0
Ay 45~144 m®  RFBM B R & FR BT REBE, A
AMEEEEREBR. B EREHEN 35K ~

45% MY E BN 1~4 m, Wi 8% R4
Fe~7m, FEMEYEMTIRE. BN ER
(Smilazx stan) SRBERNE; ENEELAH KR 60X ~
70% B BEAS LA 0.5~2 m, TEHY NN HEH
JeH EFIH, REEHETHEFTHBLEER 4,
KRB N 9 m, EH R R EH R 81 m®, 4
BEHO,

A4:2 291 m,28°41'34. 3" N,102°55"13. 5" E,
HEDTARBREEZMAR 7~14 m, # & 82\ H
AR ALKy 40~140 m? , SR HW MO H R BB, A
AR FEEEFER B ERBEZE R 40%~55%,

MR EAE N 1~5 m, R IR R 4~6
m’ , FEAHYE R R AR BRI 5 B
MEER 80%~90% , HEAERF 0.6~2 m, EE
TN BE M e I FRR . RBRET P&
FERBEEN 3, FREN 8 m, FHMERE
HAR 72 m? , IREEHR 0.
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FEEBRNMAR HEE . HFE D FEUK

®1 EEMHERMANT N ESEBBERGENEN

Table 1 Chlorophyll and carotenoid contents of C. japonicum at different altitudes

¥R Elevation (m) Al A2 ‘ A3 A4

-4t & a Chla content (mg « g! FW) 0.73£0.07a 0.58%0.09ab 0.56+0. 06ab 0.5110.12ab
4% bChlb content (mg « g! FW) 0.3340.03a 0.2440.01b 0.231+0.02b 0.19£0.03b
i} 4% # M & Chl content (mg + g FW) 1.06+0. 10a 0. 82740, 10ab 0. 7940. 09ab 0.7040.13b
K8 b & Car content (mg » g! FW) 0.1340.01a 0.1140.02a 0.04740.01b 0.12+0.03a
4t % a/b Chla/Chlb 2.24+0.57a 2.38+0.33a 2.45+0.12a 2.914£0.63a

SHSESBRERMBEE . AMLAHEEEYET
BIKKFE, A4 5 Al MBI T T 30. 14%,
42.42%F133.96% .M FE b S B UK B HFE S
BA L83 (P<<0.05), H & Chlb K8 IEE X
T Chla, Bt Chla/Chlb f L {4 FE ¥ 45 1 F =5 10 3
Jn, IEE K Chlb fpEiE A, Chla TEMH R E BB/ L
EAMBERGE DD, AE1TATEH, RXHE MK
Can W BE AT T A2 A3 A4 4b, A1 5
A3, FIE T 69.23%, 5% BE(P<0.05),
23 EBHEEEEENE LY {LE(SOD)F

ME 1 E B E B 8 T & . SOD ¥ 4§ 28 4k
SFRKEE. AL A2 F A3 Z [HAY SOD & HEAE fh 34
FiEF B EKTFE(P>0.05), HIGHEE T A4, Ad
5 Al.A2, A3 #H L, SOD M T BT 52.74%,
48. 58% .40, 26 % , Bl i & & I B 2 (P<<0. 05) ,

AR BEEEEEMH AR _B(MDA)SE
T
HE 2 AW, fEEBKK T . MDA £ & 27
BBE%H,ALLA2 A3 Z A MDA S B ERAEE
(P>0.05), A4 4t MDA 4 RBREDEEF Al A2
M A3(P<C0.05), A4 5 A1 A2 fl A3 MLk, 4 5l
FHE T 3,98 4%.2. 24 £%.1. 78 5.
2.5 AEBASEEERH A ATBEESE
ME3EL MEBERMNASTEEESER
FEIREEE . Al5 A2 WA BB ES B TEE 2
FLOEREYBEST A3 R A4, A3.A4 5 A1 A8
e AT S BB T T 35.93%.66. 17%;
A3Ad 5 A2 L, WA HEBESES N TRT
33.13%.64.69%,
2.6 ARBHEEEERNHRFARERSENTR
ME4FEL, IBEHEDSBEEBRNAR
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Fig. 4 Content of soluble protein in leaves of C.
japonicum at different altitudes
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FTREMK. MEBROAS, HEE a/bEHE LT
B, MY SRRERSEMNAX,BEN T HY
M4 K AR S R (R R A5 ,2002) . T HARIR T
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