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Growth and Photosynthetic Characteristics of Amesiodendron chinense under Water Stress
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Abstract; Growth and photosynthetic characteristics of Amesiodendron chinense under different levels of

water stress were examined. The relative growth of diameter and height, relative water content of leaf de-

creased with the decrease of soil water. The differences were significant. The chlorophyll content was the

lowest at 20% water treatment,and different with others. With the reduction of soil water, the photosyn-

thetic rate, transpiration rate, stomatal conductance and water use efficiency all decreased. Intercellular CO,

concentration decreased with the increase of soil water. The falling of photosynthetic rate was affected by

non-stomatal limitation factors.
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Table 1  Growth of A. chinense under drought stress
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Table 2 Growth rate of ground diamete and seeding high

of A. chinense under drought stress %
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Table 3 Leal relative water content and chlorophyll content

of A. chinense under drought stress
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Table 4 Photosynthetic physiology of A. chinense under drought strees

e B EE P, MR T, LT Gs fial CO. WePE Ci KA AALERFIMEL Ls
/(upmol » m™? « s 1) /(pmol * m™? « s™1) /(pmol * m 2« s 1) /X107 (WUE) /%
1 0.14 0.08 42.21 530. 50 1. 84 1.76
2 0.76 0. 38 103. 30 525.78 2.01 2.63
3 0. 82 0. 40 124. 32 522.77 2.08 3.19
4 2.53 0. 86 256.56 519.13 2.94 3.86
> 2.66 0.74 227.70 488. 48 3.61 9.54

JNZE 4 AT AL BE 2 3K S B A0 T g v
J6 AR BE Z 0. KRB N 3 AW B, 20 %0 1Bk
I3t A HRAK A 0,14 pmol + m™* « 571X
— bR A TE— A5 U Wi A F R R WG M A5 35 %6
~50 Y0 4 5 K AL B AT e v O A RS
B AL FAR K S BB 7K 45 BRxt 40 7 8 06 & 7E
MR R IR M RS OKETE 700 L L Eok A
HEKF] 2,53 pmol » m 2« s b LT & T HA
SEEE RS MR R AR BN i £,
DR 8 X 07 A9 5 400 F e b A 1 s v 0 A KK A fk
—F,

7% I S R M ) K R 0 R A A A B9 R
B [F] 7K 40 Wl 360 4h B 40 T T 76 1 o R 25 R OF R
KARAEFE 1 (W78 1 ORI 0, 50 B M & K i
T 7 25 SRR — 30, W B 3 58 L A BE 1 B R R A
M/, EHOK BT AR TR A S
A PR A I B 38 B AR A I 3, A 0 A P AR Y
K43 B A0 R SR G kil R BT . AbEE 2.3 RS K
HEM 50 F %) 35% , 41T IR ot A 3 R AR, 78
i R AR RRAE 0. 40 3] 0. 38 AR KT, 5 £LHE 55
SERF I R E AT S0 45 R B AN T s B
A —E WY HE R B K fE F7 CRIGRESERE J1) . @R &R

B, B SR AN 4 e 25 s AR SR IR
TG AR, I B —2.
2.3.2 AILFEG EE@mpE CO, kE C &
o SALEMEY CO, MK M) FEMIHE, <
FL T 3 U] S e 3 b 52 o B ) TR AR B AR AR
M 4 v LU, 3K o) o5 il ™ =L 45 e v
SALF RG2S £ S K =N 2000 A B, 40 F
TSALFEANA 42,21 pmol »m * » s ', HIEEIK
90V AL S E(E N 227.70 pmol » m ™7+ s,
BRI 5. 4z 2. A+ Je ok N <AL
JE LA B 1EAE AR 9 7K 43 ) ask BE RO DA e A OE
AR R - e ) 75 i R AL S AR AL — 3
45 Je A0 18] CO, He B2 B A - 3K 73 1Y 34 m
/D 3 K 38 B B I S B o v CO,
F AR AL, 55K &8 90 % i g [a] CO, 4
488. 48X 10, 24 +HE /K 4r N 20 % B, L] CO, 7
KR 530.50 X 10", 4] CO, WEE T, 2 <AL
Xof 7K 3 BR A 52 6 AR T s B e 40 1 e
HOLA HRERRAL. 47 e e T 3K A a5 T i
AL G SR CO, #e i A8 b HLEEAR I .
2.3.3 Ko A Az FE WUE Fe & FLIRHIME Ls 09 %
& K ARG R YOG R 2B E RN



24 PUAE MR e 2 4 29 %

FUA , FER/IN 2 B 4y 08 305 35 38 o7 B ) 1 R 50
M A AT 20 20+ oKk g3 Ak BER 20 5 e K 23
FARCR A 1. 84, B LKy (84 . 40 7 T
X AR G B4 R 4 0 B L 3 . 35 00 ~ 50 06 7K 43 b Bt
W40 g WUE {E 35 . 105 700,90 7K 43 i 38
BhEEAL B4 1 Jg WUE fELAH 25 0K B B 3K
S IBD R K o B AR A A

TE 38 5 # L A 1R R B2 W 20 0 <AL R
FIARE SALBR A 0F 58 B 3 1 53K 70 o 300 72 2 1) 384
AT e B O A R P, RIS E R Gs T R
SLERAIE Ls 0/ A0 ) CO, W C, K&
FARTALBRE 158 B A0 1 e & £ HEOK o) 5 S i
JeA eI T R AR AL R A BRI L 5 5 ok g 2=
SFHEIERY 4 FORAAE YOS T R Z IR KRR
il 9 45 R — 2

3 #iw5itiw

AN TR 7K 53 19 38 Ak BT AR 5 S 18 A S T K
JK 3 1y 36 A R A A0 e A R BR (A A K
2020 I 21 5 gy BEK AVEZE B AR TS5 1 CKOX
(R K A 90 060 26 45) b BRI+ 4 398 1) B AR 45 B
R AR AR P I 2 2] R B8 2357 Wi 2
ARHYAA o e sl P AT 2 X A ) e A
XA MR AR A P A R A A L
TE A0 5 Je AR B 3 B b o TR A A R 3K 2315 O
T 25 SR IR it IE A5 AR T R O L PR P A T e
IEHAK.

LHEOK o X e Ot R P, L ZE M R
T, AL Gs Mgt e CO, W C; a1 hR
R, BRI KRR AL, P, T, M Gs 22
e —2, i i) CO, W C, M H BEAR By A2
R . A0 e 32 30K I W E AR R 1 AR IE A B
HEAGIBFEIE T+ 22 SR P AL AR 2 I 3 R LA BT 17K
Oyl or 78 A XA L 2 S i ) CO, /922 #, 7K
3 R A0 0 A R AR O A A A2 1 A
29,CO, FHREEMRm R R R w8 CO, #EZ
Wi 3K o udi A T . 4 e K e Waa R oL
F AN E R A SRS FLME A T R 3
SRR A AL . £5 A R RO & R b 40 1 e A
7096 i 1 B KBRS T A KBRS HL.

AT AR Ko 38 R e SN T R AR AR
LSO E AR T N s DOR 77 SRS OB
3 T A3 A SR A D AT ) AL R o )
T2 AL BRI A L BR A 3 R A 215 RS
FL PR 2 32 2 1 5 Ul B Al 5 g 2K 2 ikl 2 22k
Bl MY 2K B R RN K 7 5 2 i

JCE S 45 K i A B A s B 32 B B2 R EOL
BT R BT I K 53 k38 1 52 e AL ]G N
B R — R R

S %3k

[1] Xl 2 ks, T EAY &R FRD [M]. dEa: B2 R
#,1985:50-51.

[2]  mhoa ARt B 4h 7. 4. [RGB Ll st 5] DR B A A 19 9
e S5 H 7€ i A LT ). WA R R, 2004, 33(1) :31-36.
YE G F,ZHU S W,LUO Y N,et al. Phonological phase and
cold resistance of introduced tree species in hill mountains in
Southern Fujian[]]. Subtropical Plant Science,2004,33(1) ;31-
36. (in Chinese)

[3] SRIEZLHBS 22, 5K . 55, ¥ 48 K BIORR AR VLK &2 7R Y5 IX R

A ARRFAELT DL L3 2% 4%, 2011,29(1) : 62-69.
ZHANG X H,SHAO J] A,ZHANG C.et al. Characteristics of
degraded primary forests in Dagan Demonstration Area of for-
est landscape restoration, Hainan[ J]. Journal of Mountain Sci-
ence,2011,29 (1):62-69. (in Chinese)

(4] Eudm. s, B 5 5. JCH T RH AR 41 Ji 8 35 0 R
EIBT o> B M LT . JAAl VR 9 4 4 . 2004, 25(4) : 78-83.
WANG X C,SHIM J.CHEN Y Y,ezal. Identification and dis-
tribution of vegetative storage proteins in a Sapindaceae tree
Amesiadendron chinese (Merr.) Hu []]. Chinese Journal of
Tropical Crops,2004,25(4) :78-83. (in Chinese)

[5] WEZ. ot kel th. % TREx 6 SRRk Rt A

PERSZMLT]. MOl 2 2 e B AR FRR 24 R 2012, 36 (1)
68-72.
RUIW Y, TIAN Y L,ZHANG J L.et al. Effect of drought
stress on photosynthetic characteristic of six tree species []].
Journal of Nanjing Forestry University: Natural Science Edi-
tion,2012,36(1) :68-72. (in Chinese)

[6] w2 # W4 B 2 Sc i 4 5 LML db s i S 80H Ak,
2006:221-223.

[70 G SCH AR B MR K43 Wit R AL i ot & i AL A

FLBRBICT]. A 2k A 3 IR, 1995, 31(4) 1293 -297.
GUAN X Y,DAIJ Y.LIN Y. The photosythetic stomatal and
nonstomatal limitation of plant leaves under water stress[J].
Plant Phystology Communications, 1995, 31 (4):293-297. (in
Chinese)

[8] L2y PN, U I 55 T R 38 T 0 FAAE R MR Bk

PRFPERTZELT 1. P JE bR B 2 42 - 2006, 21(5) : 26-31.
KONG Y J,SUN M G, MIAO H X, et al. Growth properties
and physiological characteristics of Acer truncatumunder
drought stress[ J]. Journal of Northwest Forestry University,
2006,21(5):26-31. (in Chinese)

[9]  THAREE i B, S o 4. 1 G oK B Ll BBk RO & 5 109 B
LI, JEmtpkoll R 2241, 2003, 25(1) - 14-18.

MA Q Y,LIN C,HAN H R,ez al. Photosynthesis characteris-
tics of Juglans mandshurica Maxim in Taiyue Mountain re-
gion, Shanxi Province[ ] ]. Journal of Beijing Forestry Universi-

ty.2003,25(1) ;14-18, (in Chinese)
(F#:% 29 70



%1

BESOH 4 R K S AE R GOL

A B FC X A 0 1R R W) 29

[11]

[12]

[13]

[14]

[15]

Conservation,2000,7(3) :219-221. (in Chinese)
FHE L TRABR AR L SRt L S5 AR R 2T HETE A g R ) E R S AT
1L H %54 [J]. +4,2003,35(1):66-68.

WANG X X,ZHANG T L,ZHANG B, et al. Choerospondias
axillaris and peanut (Archis hypogaea) alley cropping on udic
ferrosol in subtropical China II. Competition of N[]]. Soils,
2003,35(1) :66-68. (in Chinese)

TG HIBERY L 5F 5V 8 b DR AR (B AR B R ] 32 258
PO AR St R Iy L) ] A A A A, 2011, 22.(5) £ 1225-
1232.

YUN L,BI H X, TIAN X L,ez a/. Main interspecific competi-
tion and land productivity of fruit-crop intercropping in Loess
Region of West Shanxi[ J ]. Chinese Joural of Applied Ecolo-
gy,2011,22(5):1225-1232. (in Chinese)

SR GG LR RS PR RN G A S ARG A
JItg5E 1], 2R 2544, 2009, 29(1) :545-552.

PENG X B,CAI J,JIANG Z M, et al. Effects of light competition
on crop productivity in an inercropping agroforestry ecosystem
[J]. Acta Ecologica Snica,2009,29(1) ;545-552. (in Chinese)
BT, E IR, oot , AR L R R 5T A R
[ 7K HE 56 55 4 B B V. MRESEERT N RFESHE
BrlI]e op B AR S AR 241, 2006, 14(2) - 82-84.

ZHAI ] S,WANG M Z,ZHANG B, et al. Competition of wa-

ter, fertilizer and light between Choerospondias axillaries
trees and peanut in the low hilly land of red soil-analysis on u-
sing rate of N of Choerospondias axillaries trees and peanut
[J]. Chinese Journal of Eco-agriculture, 2006,14(2) ;82-84.
(in Chinese)

NG SN, B SE LR PSR AR A S 5 A B R Y
(I, b mtbkoll K 2 24 4% . 2009, 31(Supp. 2) : 115-118.

SHI X L,GUO X P,BI H X,etzal. Light competition and yield

of fruit-crop intercropping system in Western Shanxi Province

[16]

[17]

[18]

[19]

[20]

[21]

[J]. Journal of Beijing Forestry University, 2009, 31 (Supp.
2):115-118. (in Chinese)

RAO M R,NAIR P K R,ONG C K. Biophysical interactions
intropical agroforestry systems[]]. Agroforestry Systems,
1998,38:3-50.

THEVATHASAN N V,GORDON A M. Ecology of tree in-
tercrop-ping systems in the North temperate region: Experi-
ences from southern Ontario, Canada[ J]. Agroforestry Sys-
tems,2004,61:257-268.

AR, ok B ARG R G T R ) K IE D 5 4 L
ST ST T A 3544 . 2006, 26(6) : 1792-1801.

ZHAO Y,ZHANG B, WANG M Z. Assessment of competi-
tion for water, ferilizer and light between components in the
alley cropping system[]]. Acta Ecologica Sinica,2006,26(6) ;
1792-1801. (in Chinese)

BB RN L AL R R RS R R A TR AU B
ZXL 1. Mol BE24,2002,38(5) :152-155.

FAN W,ZHANG J S,MENG P,et al. Economic and ecologi-
cal effects of the apple-pleurotus ostreatus system[ ]J]. Scientia
Silvae Sinicae,2002,38(5) :152-155. (in Chinese)

ONG C K,WILSON J,DEANS J D,et al. Tree-crop interac-
tions; manipulation of water use and root function[J]. Agri-
cultural Water Management,2002,53:171-186.

o IR T WIER gk IR 1L 2135 g R 8- 46 A= 8] 7 2R 52 4 b i)
KB 3 4 A T 5 1. P R 5 46 4 A DG AR 43 A LT .
AR A A R 5 2004,12(2) £ 92-94.

GAO G Z,WANG M Z ,ZHANG B, et al. Competition of the

light, fertilizer and water between Choerospondias axillaris
trees and peanut in the red soil low hilly land—— 1[I . analysis
of using light energy of Choerospondias axillaris trees and
peanut[ ]J]. Chinese Journal of Eco-Agriculture,2004,12(2)
92-94. (in Chinese)

(EE5F 24 7O

[10]

[11]

TRIL T SR DL ] K R AN R B AR S Y e K g A
B 78 RORE A e LT o B Aolk B 4K 2% 244 4, 2012, 32
(10) :24-28.

ZHANG L L,SU Y Q,HE D F. Effects of different cultiva-
tion patterns of Eucommia ulmoides on photosynthetic, water
physiology and negative oxygenion content[ ]J]. Journal of
Central South University of Forestry&. Technology.2012,32
(10) :24-28. (in Chinese)

KB SRR MR E A S TR AT AR R L 4 R A AT B
Az PRREE S R L. s Ol K 2 2 R B SRR 2A R 2004
28(6):23 - 26.

ZHANG C J,GUO J Q,XIE H C,et al. Effects of drought on
ecophysiological characteristics of four woody species in Beijing
Dongling Mountain[ ] ]. Journal of Nanjing Forestry University:
Natural Science Edition,2004,28(6) :23-26. (in Chinese)

[13]

[14]

SR R OB L A5 R HET R e I 2 e R A
YR SRR 2 [T ). PE LR B 2 iR . 2012, 27(6)
26-32.

CAI M,HAN R L,JIN X J,et al. Effect of soil drought on
growth and water consumption of two subshrub spicies in Lo-
ess Plateau[ ] ]. Journal of Northwest Forestry University,
2012,27(6) :26-32. (in Chinese)

FWRA A 20 X =W T 538 6 B RO A R BB B A
W RS R B AR, 2012(1) £ 25-27.

A5 TR AR ] 458, 45 T 5 WA X O A A BLEE bR 1Y
(). B A A 524l . 2006,17(11) :2016-2019.

FU S L,ZHOU Y B,HE X Y,et al. Effects ofdrought stress
on photosynthesis physiology of Populus pseudo-simoniil]].
Chinese Journal of Applied Ecology, 2006, 17 (11). 2016~
2019. (in Chinese)



	1-80_部分21
	1-80_部分22
	1-80_部分23
	1-80_部分24
	1-80_部分29

