HYEESHEER 2012, 21(3) : 20-28
Journal of Plant Resources and Environment

SEESE ST A R AN R - BUR 4IET
Yo i 5 AR K TR R A AT

B30 Wik, #WE, KEE, T W

(ZEE R ERERIT, = R 666100)

BE. B3 MRIETS HR%4S 1 V0% (Aquilaria sinensis (Lour.) Spreng ) FR (R MERIKED) fI L ARET 2
G UL RN | AR R MRS %, R [ e A (AR 638 1009% (3R, B ARVBHR) \50% \25% A
5% Y4 AFIIBLI T F IO B (P) IR YEIH BRI CO, WIRE 2% 68 AR BB J I R & AT 2% K
a/b( Chla/b) EHEAT T 407, 36 AR T 4 AFh B4 B AT A2 K R (RGR) o Z55RH] -4 MFIIRIN Pr 2RI
BT E R AT A BTG LT, ELV IR AL 4 FRURAG P (400 B % 45 A0 ER4L 54 R IRAN Po (X BEMIR CO, W TR
FHEs SR TR K AR R o WA XY SR B IEAIR 4 AR IR B A R A AL G R R R
% G T R RORLE R AR R PTRA T R F MEs B % T I (P<0.05) , TR TR M B
TV, TERTHIEER 100% ~25% 0 F , BEAIATYCHRIEAR 4 AR HE & S ¥ 35 Chle/b EIFW/ K
EIR/NFTRRIEL ROR Wik, K S FRIN ROR 255K B3 , T 2 MANE Y ROR BB/, M AERHN Y 5%
ST KR R & B E R, Chla/b 18 538 K, ROR B W/ KA/ FIR S i 25t
T AR B T R A AR RO 2 DR A SRR G R A R I A KR — R MR b B R
1055 TR bR MK BIAE . G2, DU 2 FHA ) R IR BB 2 Bt A B A T o

XA LUUF; AR BOBAEE; SBARE; HHRR; SR
hESKE. 045.11; $567.1°9  CEKERER: A XERS: 1674-7895(2012)03-0020-09

Analyses on photosynthetic characteristics and growth rate of Agquilaria sinensis seedlings from
different provenances under shading conditions YUAN Hui—fang® , TIAN Yao-hua, WEI Li-ping,
CHEN Guo-yun, CUN Ming ( Yunnan Institute of Tropical Crops, Jinghong 666100, China), J. Plant
Resour. & Environ. 2012, 21(3): 20-28 '

Abstract: Taking one-year-old seedlings of three provenances ( Dabai, Xiaobai and Dahuang ) of
Aquilaria sinensis ( Lour.) Spreng. from Maoming of Guangdong Province and one provenance of A.
sinensis from Yunnan Province as research objects, light and CO, response curves of net photosynthetic
rate (Pn), photosynthetic and gas exchange parameters, chlorophyll content and Chla/b value of
seedling leaf of four provenances under different shading conditions ( relative irradiance 100% ( control,
natural light intensity ) ,- 50% , 25% and 5% ] were analyzed, and seedling’ s relative growth rate
(RGR) was also compared. The results show that Pn value of four provenances all increase with
increasing of photosynthetic photon flux density, and Pn value of four provenances in the control all are
higher than that in the treatment groups. And Pn value of four provenances gradually increase with rising
of intercellular CO, concentration or increasing of relative irradiance. With reducing of relative
irradiance, the maximum photosynthetic rate, light compensation point, light saturation point, dark
respiration rate, maximum electron transport rate, maximum carboxylation rate and triose phosphate
utilization rate of four provenances all decrease or significantly decrease (P<0.05), while the apparent
quantum yield slightly increases. Under relative irradiance 100% -25% conditions, with reducing of
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relative irradiance, chlorophyll content of four provenances significantly increase but their Chla/b value
significantly decrease, RGR of Dabai and Xiaobai provenances increase gradually and that of Dahuang
‘provenance has an un-significant difference, but that of Yunnan provenance significantly decreases.
Under relative irradiance 5% condition, chlorophyll content of Dahuang and Yunnan provenances
gignificantly decrease and their Chla/b value significantly increase, and their RGR significantly decrease,
while all seedlings of Dabai and Xiaobai provenances die. According to comparison result among
provenances, it is suggested that there is a certain difference in photosynthetic parameters, chlorophyll
content and relative growth rate among four provenances, in which, all indexes of Yunnan provenance
gonerally are the lowest. In general, A. sinensis is a semi-sun plant, and has relatively strong adaptability
to different light environments.

Key words; Aquilaria sinensis ( Lour.) Spreng.; provenance; shading treatment; photosynthetic

characteristics; chlorophyll; seedling growth
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—o—: XTM8,100% H4RItE3E Control with 100% natural light intensity; —0—: 50% H 4R Y694 50% natural light intensity; —m—: 25% H3REIR 25%
natural light intensity; —0—: 5% H#R 3% 5% natural light intensity.

A: "R KB G Dabai provenance from Guangdong Province; B: [ ZK /] #1 ¥ Xiaobai provenance from Guangdong Province; C: J7 7R K H# I
Dahuang provenance from Guangdong Province; D: =¥ A provenance from Yunnan Province.
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Fig. 1 Light response curve of net photosynthetic rate ( Pn) of seedling leaf of Aquilaria sinensis { Lour.) Spreng. from
four provenances under different shading conditions
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Table 1  Photosynthetic parameters of seedling leaf of Aquilaria sinensis { Lour.) Spreng. from four provenances under different shading
conditions (X+SE)"!

BRI B IOESER (P, ) /pmol - m™? - 57! & FhE A T % (AQY) /mol + mol™!
b g® » Maximum photosynthetic rate (P, ) of different provenances Apparent quantum yield (AQY) of different provenances
Treatment K Dabai /b Xiaobai K E Dahuang =P Yunnan K H Dabai /NA Xiaobai K # Dahuang =B Yunnan
100% (CK) 10.81£0.07aA 10.49+0.25aA 10.60+0.04aA  7.2410.42aB 0. 050+0. 005aA 0.048+0.001aA 0.052+0.0032A 0.042+0.007aA
50% 7.70+0.53bA  6.74£0.46bA.  7.27:+0.82abA  6.7610.69aA 0.053+0.001aA 0.056+0. 005aA 0.052+0. 002aA 0.049+0. 005aA
25% 5.93+0.05cA  5.64+0.16cA 6.77+0.19abA  5.32+0. 16bB 0.056+0. 004aA 0.059+0.012aA 0.054+0. 002aA 0.051+0.013aA
5% - - 6.05+0.17bA  2.80+0.29¢B - - 0.058+0.002aA 0.055+0. 013aA
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4% 1 Table1l ( Continued)

BRRAEAME R (LCP) /pmol + m™? - 57! AR I YEF A (LSP) /pumol + m™ - 57!
o E> » Light compensation point (LCP) of different provenances Light saturation point ( LSP) of different provenances
Treatment e Dabai /N Xisobai KBt Dahuang = Yumman  Jcfi Dabai  /ME Xisobai A3 Dahuang R Yumnan
100% (CK) 17.92+0.70aA 16.26+0.65aA 26.52+1.06aA  19.60+1.71aA 1064.64+101.97aA 1 053.69+49.96aA 1 172.63298.13aA 715.90+28.99aB
50% 6.41+0.15bA 7.54+1.03bA  6.58+0.59bA  5.42+0.76bA 645.05+89. S0bA 629.93+24.94bA  683.69175.27bA 538.91+10. 56bA
25% 5.91+0.91bA  7.3920.64bA  6.1020.96bA  4.3310.52bA 530.28+13. 16bA 585.64+96. 16bA  641.78+33.74bA  532.70x11.17bA
5% - - 4.60+0.82bA  3.34+0.64bA - - 568.27+27.16bA  310.61+53. 72¢B

D I3 s R R /NS F R R AR R BRI 22 B B 3 (P<0..05 ), 4T H AR IRl A9 K 5 7 4 3% 70 K [8) R B ol — S 4032 7 8.3 (P<0. 05 ) Different
small letters in the same column indicate the significant difference among different treatments ( P<0.05) , and different capitals in the same row indicate
the significant difference of the same parameter among different provenances (P<0.05). B

) #5288 1 AR OGIRIR 8 IR Y638 Relative irradiance according to natural light intensity.
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—o—: X1 ,100% HAR Yt Control with 100% natural light intensity; —o—: 50% E]ZA 3% 50% natural light intensity; —m—: 25% H 4458 25%
natural light intensity; —[1—: 5% H#R (3R 5% natural light intensity.

A: J"FHEKHFYR Dabai provenance from Guangdong Province; B: J7 /N #Ji Xiaobai provenance from Guangdong Province; C: "R KX #HFB IR
Dahuang provenance from Guangdong Province; D; ZB§fiJi A provenance from Yunnan Province.

M2 FEBEEHT 4 LREMBLDHM E %A RE(P) & CO, WK i 2%
Fig. 2 CO, response curve of net photosynthetic rate (Pn) of seedling leaf of Aquilaria sinensis ( Lour.) Spreng. from
four provenances under different shading conditions
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B o T Ve S 35 22 53 5 T AE AL 3R 25% A0
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EIRRIR SN, XoF BR L Be 4 b 28 ] Fofih 3 A Fh R G Rd B
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TPU 54K T35 B T/ AR BRI Y TPU FEX B
LA KA AL BRI 3 T0 B35 22 57 s TR 63 100% .50%

M25% MAHT oM ER TPU TEEER, ME
HXT 58 5% M5 T B EREAK

EH A IR ] LT L FE R — b R T 4 A
DIEMIEN L. Rd LB EEZS ., FEHNGR
100% F1 50% %44 T ,4 NFIRE Ve, F TPU H L5
FESFEMXEE 25% &40 F KA /hNaR R
T Ve, BEMTREFMIE, MEHMHX LR 5% &4
T =EMERN Ve, BB ERTRKEME, EHEE
5 25% W& T KA M= EFER TPU 82K T/
H AR EFP IR, AL F X Y638 5% %4 T = s F IR Y
TPU KT R EFIE,

®2 FEAEXEHTIANTRENEHEHFRSEERSN(XLSE)"
Table 2 Gas exchange parameters of seedling leaf of Aquilaria sinensis ( Lour.) Spreng. from four provenances under different shading

conditions (X+SE)"

BRI B TR HR(J o)/ pmol + m™? - 57!

BRREIB AR (Ve ) /pmol » m™2 - 57!

3 , Maximum electron transport rate (J,,,.) of different provenances Maximum carboxylation rate (Ve,,, ) of different provenances
Treatment” _
K Dabai /NE Xiaobai K Dahuang =E§ Yunnan A E Dabai /NE Xiaobai K ¥ Dahuang =Fj Yunnan
100% (CK) 51.71+8.68aA  46.63x10.19aA  45.14+2.45aA 42.90+3.63aA 31.79+4.62aA 25.98+3. 15aA 28.94+4.36aA 24.02+1.92aA
50% 30.7922.17bA  41.0428.43aA *  39.219.53aA 38.41+3.21aA 19.22+1.03bA  22.24+1.99aA 24.13+2.79aA 18.20+0. 81aA
25% 11.22+1.58cA  17.21+7.88bA 27.49x1.74aA 16.47+6. 82bA 7.83+0.26cB 10.55+2.08bAB  15.93%1.70abA 8.86x1. 26bAB
5% - - 24.52+4.69aA 10.55+2. 65bA - - 13.92+1.74bA 5.5410.52bB
» IR ETFREE (R) /ol » m™? + 57! & R R BB PIRA R (TPU) /ol - m™2 - 57!
b5 » Dark respiration rate (Rd) of different provenances Triose phosphate utilization rate (TPU) of different provenances
Treatment
K Dabai /MH Xiaobai  K# Dahuang Z=E§ Yunmnan -k Dabai /NA Xiaobai K Dahuang Z=E§ Yunnan
100% ( CK) 1.52+0.08aA 1.44+0.38aA 1.59+0. 18aA 1.27+0.07aA 8.23+0.50aA 8.55+0.58aA 8.11+0.61aA 6.03+0. 04aA
50% 1.29+0. 08bA 1.180. 19aA 1.25+0. 26aA 1.20+0.24aA 6.26+0.67abA  7.00+0.27aA 6.83+0.52aA 5.59+0. 08aA
25% 0.98+0.01cA 0. 8110.25aA 0.92+0.17aA 1.05+0.41aA 4.98+0.30bB 6.42+0.24aA. 6.47x0.58aA 5.07+0.49abB
5%. - - 0.7110. 10aA 0.58+0.12aA - - . 5.30+0.29abA  2.57:0.61bB

D B PR NG TR R A WAL BRI B B (P<0.05) , AT R IR A S 5827 R R 8] [ — 2 302 5 8.3 (P<0. 05) Different
small letters in the same column indicate the significant difference among different treatments ( P<0.05) , and different capitals in the same row indicate
the significant difference of the same parameter among different provenances ( P<0.05).

) #2 SROGIRBERE BIAE AT Y53 Relative irradiance according to natural light intensity.
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3 FEEREHT 4 LREHELHEMHHHFESRAARE o/b #(XSE) Y
Table 3 Chlorophyll content and Chla/b value in seedling leaf of Aquilaria sinensis (Lour.) Spreng. from four provenances vnder different

shading conditions ( X+SE)" ‘

EAREERTR/mg - 5 FEFREHMIRR o/bH
ﬂﬂz) . Chlorophyll content of different provenances Chla/b value of different provenances
Troatamont X H Dabai JNE Xiaobai K Dahuang =B Yunnan K. Dabai /N Xiaobai X #{ Dahuang £ Yunnan
100% (CK)  1.11£0.09¢A 1.02+0.02¢cA 1.1710.01cA 1.11+0. 16bA 1.91+0. 11aB 2.9120.06aA 1.77+0. 13bB 2.21:0.40aAB
50% 1. 86+0. 07bB 2.22+0.02bA 2.33+0.04bA 1.82+0.08aB 1.7510. 09aA 1.35+0.05bB 1.20+0.03¢cB 2.04+0.21bA
25% 2.8210.09aAB  3.01x0.05aA 2.71£0.05aB 1.98+0.07aC 0.78+0.05bB 0.67+0.02¢B 0.85+0.04dB 1.77+0. 18bA
5% - - 1.2510.03cA 1.1210.03bB - - 2.6320.04aD 3.14x0.08aA

D R A AR R /NG R ROR R IR B 22 5 B 3 (P<0.05) , 47 5 AR R 09 K S -8 R A AR IR ] [7) — 2 32 57 8.4 (P<0. 05) Different
small letters in the same column indicate the significant difference among different treatments ( P<0.05) , and different capitals in the same row indicate
the significant difference of the same parameter among different provenances ( P<0.05).

2) 32 B8 AR BRI 2 XS Y658 Relative imadiance according to natural light intensity.
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St KR W ER T 2 ML EA . RO 50%
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I ] 9 LR P L - FEAH X OB 100% =44 T,
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§E41) TEAEXEFHTININERRHEHEMEKER (X
iﬁl))le 4 Relative growth rate of seedling of Aquilaria sinensis (Lour.)

Spreng. from four provenances under different shading conditions
(X+SE)V

» H IR IR AR HHEom - em™ - month™!
4b3e Relative growth rate of different provenances
Treatment® ) A —
K Dabai /M Xiaobai K # Dahuang Z=F§ Yunnan
100% (CK)  0.31£0.0bA  0.27+0.01bA 0.2910.02aA 0.20+0.02aA
50% 0.38+0.02aA 0.35+0.02aA 0.32+0.02aA 0. 15+0.02bB
25% 0.40+0.02aA 0.37+0.04aA  0.32+0.03aAB 0.17+0.01bB

5% - _

D @5 s R RGNS FEFORA R 2 5 83 (P<0.05) , FfT
PRI RS -8 32 R R 1) B IR 6] 22 52 3% (P <0. 05) Different
small letters in the same column indicate the significant difference
among different treatmenis ( P<0.05), and different capitals in the
same row indicate the significant difference among different provenances
(P<0.05).

2 g B E 4R L 58 15 F B9 A X Y638 Relative irradiance according to
natural light intensity.
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50% Fil 25% 544 T , 25 R R IR AR O A 1 ARG T 3R
BEMTHM 3 ANFE, M5 3 MFREZERA R
S TEMIXEIR 5% AT , ZR AR BTN A K AR
IFREMFEB_ERZRABE. B EE, KA
PR MR A K ER B, T 2 P P R X AR X A
BB/, AR R B K 4 DR R HRT
HKRANE KT AR,

349 i

— R A R T R IR S B 55
RN 6, AW i Ot R 5 (LCP) FOR AR AL
(LSP) # R AIK, 3 BA Hoxeh 55 ' i) F T 6E 0 B0 , BEHE
ST AETE, NIRRT . ALRGERR
W EAL A 4 A L UTE RIS M OO E
#(P,,) LSP I LCP {HFEAIK, (0 A B Ot Pk
DI GECRMMERL, 4 > L TUEFIRLE M R
F AR XA X i A mE R # H R B[], 3 B AR
FEIRMRRARMIFEAR , 76 B 4800 T BRA MR R ) LSP
LCP, R BRI AR R V47, A E 2/
HREHRERT AN 4 A LUIEREL S
B 3 FRASE SRR IR IR, 26—, FEAXE
5% 50% ~ 5% FAF T & RIS E T A 3 A B A
LSP LCP FIREFFIRH 4 (Rd) LA KA R R
FRE(AQY) , RUITEEIC &M T EANIX 55 EHHI
Re T3, B AT R R DL BE AT BRI, DAAESF
EHREREKRY B2, W AR R RS &, W
FEREF AR, CEAEXS IR 25% ~ 100% %A ,4 1+
ULEFPIRAIE M i 2R R o B B bR A R
6T B 3w , HI7EAIR L3R 25% & T RS



F3W

JREDS, % BAARN T ARFELUIE LN 0I5 4 KOs AT 27

BB, U L UTESE A AR R s SR
T 2 B L AR 1K) 388 07 A 5 I M BRI 2 5% F, &
BRI & B SR, R %
AR R A T4 R, W B e 368 F ok
FREII BB EE T 54 AR IR Chla/b (1975 4E
FEHEN SRR S BB LBERER. $£2,4 401
BRI A SRR AR Bt R A &, 7T
HEEICROR , RSO T4 ok B 89 Rd, i i
P, AR KT, Nk T 8% B F IO R R 30,
e v A% 33 A 6 R AR 3 % & B 40 32 S0
PRI A SEEGSE BRI, .4 A - YA BN B
I B9 25 K BR AL T 56 (Ve ) B K B T4 538 1 o
(J e ) BIBEAENT Y58 B KR T A I FREE F I, DR K
WA RAETR &M T L UUERART B 4B T
338 I A PR S R 5 R ) S AU , A T B 54
FAT BB R AR, T8O A BERR b4 B A
NADPH B &2 8 — & s, FhgsRE
B 24 AT UTEFIEAN B M BEXT 5 O6 & AT B
PR, A TTARIE S & FE FII IE 34T

R [R5 R R B R R — A
75 T B A B AR U M) 2k B 4 B ke
7 LY AR O A K 8 50 3 O R I 100 5 T B
FURT YR O BT 48490 A 4K B 5 R 6 U 4 0 S
AL, ARSI R E , FEARR JER 25% ~
100% 44 F B Z R R AN, KB /N ERTARE 3 A4
~E U HE X A K R0 I A o 16 38 [ 1K 25
B RIFIRRBERE I, U B HAE 4y 7 2 (07 s ] P 7%
BRI RS, LA — ER R S KR, B
HBORIGIE BB OGRIRE J1 , B R B AR B R
T RERSI TR L BT 0 5 B AR 2 LA 36 % 7k Sk
R SR BB, TN RE I H 89 T4 % B AR
2, N5 I TR BAAIN A K o R, 76
FI R MEEE, 5 2R (X R 100% ) F +
VLA B B Y0 % P B ™ 1, 1 7 M 6 TR
50% ~25% S&AF T RV R E, o] W, e =50
Berh PRI T A+ UL A — B RO T 75 4
R BB DA TAE. B4, FEAIX R 5% & T, +
TELEE KRR EES, 10 B TUURE 24
HRRES, R E R,

LAMTE R RY . SR IREOE B T AN
5 100% ~25% BSR40 T3, K VN E AR &
i TR0 B0 B TR AR AR R 50% ~25% [y 355

o RN O R BT L P 0, FESRE A6 T
PR A 5 TR RV SRR 55 6 20 58 0938 R 4
X, Bl TR R b . FEAR R
5% RIZRAET , BB AT LS e 3t £ 0T F S A &
REHIRE], BOCAEAZ B MEI M4 K18,
W, A 7 o b BT ARG AT i 3 e O 3 244 £
—ERGr A I AR LAY/ AR 23 AR A BE L AR R % Ok
B, B0E S BUERATIER 8, A £ UIF S TS
BB R P B AR SRAGE TLIK L3R8T

EUUE A B X A 35 TR R R B AR A A AR B K Y
T SZWREE , AMUFE L 2R BB E R TAKR
4, W ATTE R T AR 0E 5% 14 F AR, BARTE
FIXEIEHR 5% BT REF/DNA 2 MR ER S R
FF R B AR, B AL BT RBL R,
B, A7 TR 4 - U0 S IR U 9 ' R L
P, 0 1% A B PR AR A

SETW -

(1] Hgte, BREF, B, £ AERHEYWEHERLI].
WEHFRE PR, 2009, 17(1) : 98-104.

(2] M. P28 JOEFIM]. M B B ) R AL, 2005,
1-2.

(3] B T WEAERSMFERIFNHRID]. 7M. S MpEZ
REHZG2EEE , 2005 5-46.

(4] XER. JIF(AAE) HHEBAME(GAP)BISE[D]. "M
JTRHBE A h 2538, 2005 35-66.

(5] & ¥, S9IM, SBE L, %5 BB BERERE ]
PAFEYIZIR , 2010, 31(3) :.355-360.

(6] M-I Sua X empH R RN A )]. s
#, 2008, 23(4) ; 710-716.

(7] MFH. SAfEAX M CO, MERMBIR AR I]. M
A, 2010, 34(6) : 727-740.

[8] ZEG4. MWABAMSRFERMEARIM]. 1R b5, &%
HF R, 2000: 134-137.

[9] BALTZER ] L, THOMAS S C. Determinanis of whole-plant light
requirements in Bornean rain forest tree saplings [ J]. Joumal of
Ecology, 2007, 95. 1208-1221.

[10] E&EHF, LK, ¥ &, % HENSHHEOLASMEKER

A K SESRATERI[T]. JVERYr, 2008, 28(1) : 126-129.

(1] L2, BHE, BEE, % SN M b A%t
FEHWEWI]. WIR K2R, 2004, 22(4) ; 326
331.

[12] BAROLII, MELIS A. Photoinhibitory damage is modulated by the
rate of photosynthesis and by the photosystem Il light-harvesting
chlorophyll antenna size[ J]. Planta, 1998, 205. 288-296.

[13] BEJ, GH3F, BEL. ERAR 4 B TR YOS
PO ). EYAETS TR FE, 2002, 28(2) .



28 HYRBESF R 21 %

153-160. [19] GRASSI G, BAGNARESI U. Foliar morphological and physio-
[14] LANGENHEIM ] H, OSMOND C B, BROOKS A, et al. Photo- logical plasticity in Picea abies and Abies alba saplings along a
synthetie responses to light in seedlings of selected Amazonian and natural light gradient[ J]. Tree Physiology, 2001, 21; 959-967.
Australian rainforest tree species[ J]. Oecologia, 1984, 63 215— [20] HIKOSAKA K, NABESHIMA E, HIURA T. Seasonal changes in
224. the temperature response of photosynthesis in canopy leaves of
[15] Jkirsr, BB, X4k, & EENSERGMEENES Quercus crispula in a cool-temperate forest[ J]. Tree Physiology,
BaEmEmT]. KAtk KEFR, 2009, 37(9)  43-44. 2007, 27 1035-1041.
[16] CAO K F, OHKUBO T. Allometry, root/shoot ratio and root {21] HARLEY P C, THOMAS R B, REYNOLDS J F, et al. Modelling
architecture in understory saplings of deciduous dicotyledonous photosynthesis of cotton grown in elevated CO,[J]. Plant, Cell and
trees in central Japan[J]. Ecological Research, 1999, 13 217- Environment, 1992, 15; 271-282.
227. [22] CALLAWAY R M. Morphological and physiological responses of
{17] BOARDMAN N K. Comparative photosynthesis of sun and shade three California oak species to shade[ J]. International Journal of
plants[J]. Annual Review of Plant Physiology, 1977, 28 355- Plant Science, 1992, 153: 434-441.
377. (23] Z=BBfE, & ¥, HAF, & FEERT 6 A R4
[18] BASSMAN J H, ZWIER J C. Gas exchange characteristics of AR T]. TEERM BRI, 2005, 36(4): 312-315.
Populus trichocarpa, Populus deltoides and Populus trichocarpaxP. (FHE%#E. KWE)

deltoides clones[ J]. Tree Physiology, 1991, 8. 145-159.

B O N N N S N L

W] B 2013 FCHE BB F ¥ R

Wy % K5 38-103(E W) , BM872([E 4h)
Wo—H LR 5 CN 42-1817/Q, B B #r 1 £ R 4 5 ISSN 2095-0837

(YRR (JRA R FI5) 2P ERER 28 hERE BRIV 0 B AL AR B R AT &
YA S AR T, R RIS B & 0 SCF R RIS 30, APy h E BREEZOHIT), B ERMES)
SCEAR RO (RO TIZ B AR o BRI 305 5 SOBUE FE « o B A Y2 SCRR B PR | v R 0 0 T (3 3t ) B
P E AR BEIR SE——h A I RN S8R b E R 2 BRI 24 ) 8 E A SR (3 I A
) ERECQIRRLE ST : BARIE) B B CCiZeR) « A A (B2 H AR SCIRER ) 3 B E BRAR b 5 4 YR £ B 5T 0 3
) B (R HEBRED I BIE— R TIRE P E AR B OERR) % H A AMG I B S BAR BV L B Pl &
THATIGR . AT 40K 2 B R R B b HRHEBC L S P2 WAL A R BRI,

FHBRE SRR RE S AR SR BESEMN AR5 EF RESEYLE SR 5% BRI R
Wit EE BT FEARSNES ., EENR PP SERR NSRRI R BUBRBIFE A, DL
B A ERRHL TAEE .

ARFINIA T, K 16 74 BN ER S8 50 6, M 300 T, 2ELHERRIITH, iS5 38-103, AEdRE
“BRAMEITHRSS 87 3T B, Motk KT k< AR AL L 51 % 17 5 KA AE 1T IR 45 38 (M 4 300385) ; H1 1:022-23962479, 022 -
23973378 ; E-mail ; 1hzd@ public. tpt. j. cn, W] B 5ATIRE TR R 1T 3 (Sl ipH:2h) bk . KIUTR BB HER2BER
Ry R RIYIRN ) S8 5B (Hik 4% 430074) ; #13% :027 87510755 ; E-mail ; editor@ wbgcas. cn, zwkxbjb@ wbgcas. cn, 4]
EJFE T RS AT AR A B R S8 (http: // www. plantscience. cn) , HRTFTA @ IR AIE 28 LM, o2 EEF RS, K
)RR E MR ETERN S A T B o T, 4k S SRR A,

VORHE ! UGB IT B W TP



	11.pdf
	12.pdf
	13.pdf
	14.pdf
	15.pdf
	16.pdf
	17.pdf
	18.pdf
	19.pdf

