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MR ENEREXRARAMHRFEREESEANI N
RE, B, A

(1. P EPEB VU XUR S Y, BB 650223; 2. fEREBEHT SR, JEaT 100049 )

i E: EIEARDER(15% 40% F1 70% B4R ) A& (15, 30 F160 o/#k) Mkt s , AT 5E T ARDER

58 J3E 17 8L B %ot it 25 3K ( Rauvolfia vomitoria Afzel. ) M J A R ADE B4 MERTRZ . 45 R R DGR M A=

BELWT fEnt B AN RO EER(P,) RILRE(G,) SR H AR (WUE) MR &8 (Chl) | HM R
(SLA) Mt &t (LMR) (p <0.01) , P, Al G, #REYEE il R R A3 N3 K, 70% B RE& TR P, Al G,

BERT 15% M 40% BRI, BAME FORAT, EAHTHH KRN G K, AR R SRS 7
SRR B EANTE ANE Bt R34 I Tt 2 3R M | SLA S FIM: A=y i 7 e, (B SE 56 P R A 28

ARG R B RAN R RINSE F/F RAEBEEN . Joos A R 3k B AR 5 gt a @R

(P) SALFE(G,) R F AR (WUE) St & B B A B EAEA (p <0.05),

REEW: HEEBIOR; SR AR MHAR; BEER

hESES: Q945 SCRRFRIRAS . A XE4S: 1000-470X(2010)02-0206-07

Effects of Light and Nitrogen Level on Leaf Growth and
Photosynthesis of Rauvolfia vomitoria

LI Lei"?, CAI Chuan-Tao'*, LIU Gui-Zhou'

(1. Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences, Kunming 650223, China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract. A pot culture experiment was conducted to study leaf growth and photosynthetic
characteristics of Rauvolfia vomitoria plants under different light intensities (15% ,40% , and
70% of full sunlight) and nitrogen levels (15,30,and 60 g/per plant). Results showed that the
net photosynthesis rate ( P,) ,stomatal conductance ( G,) ,water utilization efficiency ( WUE) ,
chlorophyll contents ( Chl), specific leaf area ( SLA), and leaf mass ratio ( LMR) were
significantly influenced by light intensity and nitrogen level (p <0.01). The P, and G,
increased with the increase in light intensity and nitrogen level. In addition,the values of P, and
G, under 70% light intensity were much higher than those under 15% and 40% light intensity.
Conclusively, low light intensity is more beneficial to the synthesis of chlorophyll. The
combination of low light and high nitrogen level favored SLA and leaf biomass allocation. As for
the fluorescence parameter, F,/F, did not differ significantly according to light intensity and
nitrogen level. Light intensity and nitrogen levels also had significant interaction on the P,, G,,
and WUE (p <0.05).

Key words: Rauvolfia vomitoria; Light intensity; Nitrogen level; Leaf growth; Photosynthesis

TER WY E KR T IR R Ot 8 ok
RFRoraE) b I AMANEREZKZ AT, Ot
HE AN RN 1 R e ) B A P 26 AR B AR )
HYMAEREE T RS DRE R

Wi #5 H #4:2009-04- 13, & 5] H £} :2009-07-06 ,

PIRRA SR o R AR Eh B R IR A 1
AYAEAE T EL REAS 8 o A A K S A0 A B A R
AERLX P, rt A 3 A E T R A B
Ao EHAEMOET , YA 5 m K L AR, XA A

HETH  sHAER W RBEARRIE ; HEPER 6T EH
e i 208 (1984 ) & BB , N 25 Y A E AR BT FE (E-mail :lileijxpx@ 163. com) ,
* ARAEZE (Author for correspondence. E-mail; caict@ xtbg. ac. cn) ,,
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THEYIXOCHHER ML T MY A ERm K
WA Y & t, XA R T 48490 % K 43 508 57 1 %
e R E AN AR B A e
AR RHER SBM SRS BIOEED"S B3
A AL T R AR T B AR A 1 P B A
PR Hit, BRARDERMSR ARG T,
FEW R 25 FAE A AR 1 S SR AT, X B AE )
TE AN [FIFAEE B AE MR & A B U
{3 35 K ( Rauvolfia vomitoria Afzel. ) & 3¢
PIobR 8 2R B W AR T HA A £ 5 KA
M-, EAE R IERTIZ A TR E R (verticil) FifE K
F-(resemine ) & 7= 5 iy A 71200 R, BE AR W 2
ARBFIE T AN T H1R1Z, © B BT~ EA
W, EANRETE R T A TR oK. ISR B AN T
FARR BB B A T B SR KB
9% F B R 2 B AN — SRR A B 0%k
SEXTEN B A AR R ADGE WL R A A #Ht
T2 T 56 T 0 B X et B 2R A A K O
G KA YR R ) HROE R R . RATES R
5 it A B X B SRR A K BB A R
W] , B TEER TR 25 A AN [R] Ol 52 R R FF 55 1)
NEAL , DA Ry At 35 SRR 3 SR AL AR .

1 HRS A%

1.1 BRAER

5T 2007 427 H ~2008 4 10 J £+ EF
22 Be VG BR 94 FA AR e 9 (21°41'N, 101°25E,
MR 580 m) 4T, M X AL F G AL, Z P EE
ZREW, ~FHEHE TR A ~RFE4 H)
MWE(S A ~10 B),FFH W E 1500 ~
1600 mm, BEM ZEPEWE, K 2EFKEDR
83% ~87% . V- 21. 7°C  HHXF R 85% o
1.2 R

Sh— 4F A= {8 it B 2 K ( Rauvolfia vomitoria
Afzel. ) SEAE T, N H Pk R 5 — B (R
AR, HAP- MR F b AR 430 2 (44.5 £1.5) cm F
(4.94 £0.24) mm,F 2007 7 H 31 HixE3
Mg ( FOHEZ 31 om, FIERHEZ 17 cm. &
24 cm) H, B 1 R, FEMRITEE 0.5 m x0.5 m 2
o FHEXTEARMATIE R B, WL, {mAH+
MEFMELR Ry : pH (8 5. 08 k& & 11. 5 9/kg.
SRAGE 1.2 o/kg . 2W& & 0. 408 g/kg &

1 8.39 g/kg MIAE A S & 0.084 9/kg AR &
#0.013 g/kg A& 0. 125 g/kg, RARE
Je e SR fEsR , DR R R IA R,
1.3 #HRFE

I B e e SR AW, B = AR 3
AR, HFRERE FIHIE , S & A
HHYF 2T K 70% .40% F1 15% (4 51ic H
HM#L), B8R T & 3 MEAEKF-:15.30
60 g/ FRE (4r5lich N1.N2 F1 N3) , B4R
JEALHE 10 NEE, RE T4 3 B LA , B [H]
435I 2007 469 H 23 ~27 H.2008 41 H 2 ~3
H.2008 45 H 25 ~26 H, HTE EXAKREHEY—
fEAE K TN LS BFIBAR T B TR AR
WA LI R B2 HR
1.8.1 SEZHAPNE F 2008 45 A VIHEMKE
IR [ FRAT N B AR A KRS T 723,
R 3 2 ACTE P LR 40 4 X 4 4 1) R B A KA TE TR
Z(5 AZI10 A) ], #EHE R 49 100 ~11 100, #EHL
BRI T IEH A K AR 5 #k, T3S 3 Fr 4
JEFFH R F A4k}, A Licor-6400 &Y (LI-COR,
Nebraska, USA) Xt - TS AL B M E . B4
LEFEITEMROEEE FIUE . ME TSR ETE ot HE
R(P,) SILRE(G,) FEMBHR(T,) %, KFIH
M (WUE) 3 ARHE . WUE=P,/T, ,
1.3.2 MFEXRXHME T 2008 45 A4, HH
R, BB W TR 3 i e RIFM R, FMS-
2. 02 ik i 964X ( Hansatech, Inc, & [ ) il &
¥ /=(5 :100) FiHh 4 (14 100) MR IO, MR
RIS N 30 min J& , FH S I BRI e iR o (F,) ,
BT 45 AR % (5000 pmol - m 2 - s 72 Jik wh it [A]
0.7 s) MR KK (F) o AKX F/F,=F, -
F)/Fo R R G N PS,) BB REF AR,
BAHEL S o
1.3.3 R&BEMHAUE T 200849 H,H 5%
ZEEHREL, M E SR BURAE 665,649,470 nm Ak KM ¥
B, HEM5E a(Chl a) 4% b(Chl b) FIZH]
% N2 (Car) &8 & Chl a/b.Car/Chl fyfE!"
1.3.4 [EHER.MHEWELPNE T 2008 49
FFERRUCHRH , B 56 3 F e RIT Wit i —
AR FT FL AR 8 2 Bk AE B 4T 20 AN [
F,70°CHET 48 h J5 , T K FRRE, 35 L
BU(SLA,cm’/g) , SLA = B fir i RV T8 ; 6
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BRI R TOCH A Pt T EE E SR E, 1
wi YR (LMR) ,LMR =B/ bk B E
1.3.5 HEAE SR SPSS 16.0 Stk st
WRARHTHEE 257 (a =0.05) , BEHE
% Ducan 38

HR(P,) IILTE (G,) Mk 7 %R (WUE)
SFHEREGR 1) P, M G, X IR A B AL B
M B — B, ROEER T B P, M G, BEFRT
TR . 7R B AR T, RAL AT 22
S, RIH N1 > N2 > N3, 7Rt T N2 4

HTH P, M G, R, BERT N3 AHTH. 1E

2 HFRE
RSN WeIRALFET , WUE HIRBLH 5 P, #R, FEAREIR T
2.1 XBEMERENEMEXIARLSEEERN  BORGES MHUREMGT, 52 N1 > N2 > N3,N1
=AU H5N3 EEFBE (K1), AP H, AR
IR A R B BE R B RAKEOLE IR R RO R (R /R TER AR R
F1 ARNEEELENKEESSHH_HHESH
Table 1 Results of two-way ANOVA assessing the effects of light intensity and nitrogen
level on photosynthetic parameters
b3 P G, WUE F,/F,
Treatments F p F o F o F P
% Light 146.236 <0.001 70.669 <0.001 32.929 <0.001 0.647 0.529
AN 64.429 <0.001 14.166 <0.001 42.923 <0.001 2.848 0.071
Y x & Light xN 5.586 0.001 6.162 0.001 3.547 0.015 1.519 0.217

HE: P LB BR,; G, RALREE; WUE KA RIFIRCR; F/Fn BRI ERR,
Notes: P,:Net photosynthesis rate; G,:Stomatal conductance; WUE: Water utilization efficiency; F,/F, : Initial photochemical
efficiency measured at dawn.

HN1

N2 [N3
0.6[

2 A

A N ©

—
o

P (molsm?s™)

AT

8.
5_
2 0.0 M H
9.0
75
?/ﬁ' Z f 6.0-
7 7 F a0l
B | =
n
ﬁ 7

M H

H.M 1 L 23 5I3R 70% 63 \40% 3 A 15% ik o Bl A FHME 422, n =5, AR KEFRFRRARF AN 2T RE(p <
0.05) . RNFE/NEFEFRIFEIEHR T AFRBRREZRZERRE(p<0.05), TR (1- F/Fn) % a3 LR BIRRIN L2
H,M, L indicate 70% light intensity,40% light intensity,and 15% light intensity,respectively. Values are mean +SD,n =5. Different
capital letters indicate significant differences ( p <0.05) among different light intensities. Different lower-case letters indicate
significant differences (p <0. 05) among nitrogen levels at the same light intensity level (the same below). (1 - F,/F,) % :the
decreased rate of initial photochemical efficiency measured at midday compared to at dawn

B 1 SRR ER K S E R

Fig.1 The effects of light intensity and nitrogen level to photosynthetic characteristics

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn
http://www.fineprint.cn

PDF M AfFffH "pdfFactory Pro

%2

B S DR A R R B SORM A K RO AR F B R 209

H—REREBERY T, O 1. 9% ~6. 3% , fHIESE MR
X R R AR (F/F, ) BI{E (0. 83 ~
0. 86) WAL ; FE IR T, P b R
R 4 R B 2 AR (2 35 K TP (OB R (p <0.001),
UAHEYITE R & A T B LM , 765 s T
IR E R T OUREE(E 1) .
2.2 RBMEEREXAG BRI

JeIRAR B RN A B SR AR R & B A
BESGAEHE PEZH(Chl/Car) , i & & X 4%
REBAREZF R, A FDEE T AR, (2 X
Chl a/b #i1 Chl/Car M A B E (£ 2), HEER
BB Chl/Car B R 58 BE B3 58 T /N (B 2) 6
£ 3 AEIRAL T T, AR 2K & B X B AR T
o, BAEH BT, MRS EBE N3 5
N1 A= B2 M7E3 MLRAE T R EIFA
Xt Chl/Car = BEF NI (p =0.845) . XEAEH

TR, R S A E X B 3K Chl ,.Chl &/
b.Chl/Car ZZHAEF¥IRH R,
2.3 JeEFHEEEX L ERAM £ E KR
R AR R B E 0 T 2 SEK T
MY R (R3) . TEAHRMERZELET
1R Y N AL Ty Y] st N Ty NS R o
TiEERAME 472. 7 cm?/ g, HE B T (336. 1 cm?/
Q) I 1.4 f%, X FRE T o v gE, A R T A
HIRA RERIR . XA Re Rt B RAM 7T
B ER—MIREEN . EROET, thrtERZE 3 4
RIELFERIZRABE ,HED FOLR T, AR
W b AR, R B A e A B 1 i
K(N3 >N2 >N1), fFEMRIMERELET, H4
Y&t LB SR 1) T R3S K. ZEARFDEIERAIE T,
A e ke i 2 P e o 2 B i it G & 1 3
TR (& 3) otk 5t A& Xt 25 5K LM T

®2 RkBRMERERENESEBRH-HFESNR

Table 2 Results of two-way ANOVA assessing the effects of light intensity and nitrogen level on photosynthetic pigment

MR AR MR aMtRER b =S VESE S
A3 Chlorophyll content Chl a/ Chl b chl/car
Treatments
F p F p F p
¥t Light 52.677 <0.001 0.753 0.478 12.755 <0.001
AN 5.586 0.008 0.030 0.970 0.170 0.845
6 x & Light xN 0.372 0.827 0.403 0.806 0.473 0.755
EN1 N2 [IN3
4r _
30 A . : 9 A
a A A ad
~ 25¢ a 3 ? a a 8
o a /
E B = B : 5 | B
E 20 % b B =2 //% S, g
S ’% a Ed a a 7 © % 5 g
. L .
IR 7 % i il
| B B . %

L

L M H

=
T
—
=
T

2 AREABMHALETHRGEER
Fig.2 Photosynthetic pigment under different light intensity and nitrogen level

F3 gEMEEELENEHERIIHEMEBILH _HHTES
Table 3 Results of two-way ANOVA assessing the effects of light intensity and nitrogen level on SLA and LMR

L TE R Specific leaf area ( SLA)

M- ¥tk Leaf mass ratio (LMR)

pos::}
Treatments F p F p
¥t Light 93.459 <0.001 52.656 <0.001
AN 8.244 0.001 40.092 <0.001
6 x & Light xN 0.998 0.422 0.655 0.626
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HN1

500 a

SLA (cm®lg)
I
8

w

(=

o
T

N
o
o

PAN2 N3

04r1

o°
w

LMR (g/g)
=]
N

AN

L M H

B3 AREMEMERLETHEH IR EYEL

Fig.3 Specific leaf area and Leaf mass ratio under different light intensity and nitrogen level

BURI A= ) B HL R3S ELA R FA TG B R
3 i

— MRS BRI T MY R A RS
(RIAM R - A KX SERE BRI e
RIS AR AT IR B it
B KA I KA LR 0 B
o170 L v 1T B ( SLA) SR 3 i et s R # 4 8 A A
FASSEL L SRR R R A AR L, TR IR SR
YRR R A RS . ALK,
SR AR AR 3 R T it 3 5K H
AR (LMR) (3R 3) o 7EA [R] Iy e 280 B A0 3
A B S L T RR B G 58 G T R S T 5 i
R AL B F et 2 S i 38 i A= B S LA
B0 B P TR R T A 2R PR OE BT, X AT
RNt B3N B IS B —FRSEE .
S, IR B Xt 2 S M T B I A A
SN (B 3) BT LAt 7E R BER T EuM AR
T R B BB AN T K, A FDEERALE T, A R
U B g i s 280 B2 398 T 4 K R Y 58 D 7 R
BRIt B AR A ) B A X B, X
T RAAR Oy B A 7= SR ik 3 SRACR R, B 7E &
BRI 38 5 b OB

EMARMBEAE T LI G, AT,
AR SR SRR B R T 23K
RIYEERETT, P, A G o it 80 B 9 i S5 F S 58 Y
MR B9, TGRS & ) e
ARG TR, FOLE T R P, 1 G, B3
T EOGRRAN B AR, ZEAR R OESE T, 3N
RESMFRE T A8 P, M Ggo TEMREIRT,
3 FEAK S A IR (WUE) f sy, B TO065& T

M F G Al M 7K 5 B FER 2 Pr A T 2808 19 E
PIBAR, BT Bk G, T T K2 iR o 25
EBR, FATAT R B SRR T EOL R 2 IR
RIS Fe 2 B i3S LA A s 2 e T
BEAKEE S, X 5T A MBRFT SRR,
(EAN R S Ak B Gy SEm fR ek 2 A A e R T
Yok F gt — 25T

M4 R E R BRI, SO E 1R
HEUIAEOR , B B R B B AR ) 3 A R B A
THIEEAEIR . HHFEaRBA, X i B AE 4 B8 J3E 3
S AL B TR P SR R B N, = AR A
FASSERE TR AR TR AR Y o A A 2 75%
MRFFET A, T R ZHEEA TR
TERRE A, M BARNEE T FE SRS
PP EHEA SR R, ARk
B, BEE G AR B AR I, i 2 3R 7 L Chl
Chl/Car & & F % i B1 #2 B 19 38 i il 8 3% £ 7t
(p<0.001), BMATIF, MOLREMFT, EAFT
HM R, Bl REX MR &' HE A
REEEERAEMROLR T ELREHSZRTE
SRR 3 X 55 0 RO R T B R JHL X JE A B35 P —
BIRES o Tioh, MR RIS F/F, RAEYIEE
AEIDREMEESH BB AL B At %
AR ERAM G RINSH F/F HEE
ARk, BLRA i B SR T B I 5T A R AF &
BEHE o
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